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Introduction

Through the apparently good years of 
the commodity supercycle, most African 
economies grew rapidly, providing fuel for the 
popular “Africa Rising” narrative. However, since 
the mid-2014 oil price shock, GDP growth for 
Africa as a whole has dropped dramatically, 
just as been the case across global emerging 
markets. The slump in oil prices had very 
negative implications for many African 
economies, as well as for many companies 
that had invested in them. But some regions 
have coped much better than others. The 
continent’s new normal is now a multi-speed 
Africa where some regions and economies are 
thriving while others are struggling.

Thanks to the relative success of some 
regions in Africa the continent has managed 
to outperform other commodity-dependent 
emerging markets recording average real GDP 
growth of 3.1% per annum. The economies that 
have actively promoted export diversification 
are now leading the way, with East Africa 
projected to continue showing strong growth 
in coming years. 

Seeing strong growth potential in the 
continent’s food sector, Deloitte Africa 
conducted a detailed agricultural sector 
analysis to help highlight and inform our 
clients on which countries currently provide 
considerable agricultural investment 
opportunities. The specific focus is on the 
continent’s main food crops. 

Our report explores crop production 
opportunities and finds that three crops in 
three countries – namely, wheat in Ethiopia, 
cassava in Nigeria and maize in Tanzania – have 
considerable investment potential. The risks 
and challenges involved in production of the 
identified crops in the respective territories 
are assessed. Gaps that can be filled through 
private investment in each crop value chain, 
as well as issues that need to be addressed 
to enable greater foreign investment, are 
also identified.

Given the continent’s rising income levels and 
its large and rapidly growing population, food 
demand is expected to soar in the medium 
term, creating new growth opportunities 
for producers in the sector. By 2030, 20% of 
the world’s population is expected to be in 
Africa. As the continent’s population rises, the 
pressure on Africa’s food supply will require 
substantial investment, in order to guarantee 
food security. Most of this will have to be 
private. 

The question for investors is which markets to 
target. Though most of its markets will remain 
complex in the medium to long term, Africa 
remains the only region yet to experience a 
“Green Revolution” and thereby presenting vast 
opportunities across its territory for players in 
the agricultural sector.

Africa remains the only 
region yet to experience 
a “Green Revolution” 
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Agriculture in Africa

Driven by strong GDP growth over the 2000-16 
period, Sub-Saharan Africa’s (SSA) per capita 
GDP doubled from US$1,900 to US$3,800. This 
increase suggests rising disposable incomes 
for the continent’s growing population, with 
positive implications for food consumption. 
Growth dipped in 2016, largely due to low 
oil and commodity prices, but is expected to 
recover in 2017. 

Between 2006 and 2015 foreign direct 
investment (FDI) inflows surged while 
agricultural value added doubled from 
US$135bn to US$287bn. FDI inflows were 
concentrated in primary agricultural activities 
and the sector has been contributing more 
strongly to GDP growth in parts of the 
continent as a result. For example, in East 
Africa, particularly Kenya and Tanzania, 
investment in agriculture has raised 
productivity and has supported growth 
whenever weather conditions have  
remained favourable.

China currently feeds a fifth of the world’s 
population on a tenth of the world’s arable land 
and, given expected rising food consumption 
levels, is likely soon to rely heavily on 
agricultural imports to meet its national food 
security needs. Future agricultural growth in 
Africa is therefore not only expected to be 
driven by favourable domestic demographics 
but also by external factors. Though the sector 
remains prone to price and climate volatility, 
African countries with sound agricultural 
policies and, in particular, those able to export 
to Asia, are set to benefit.

Source: Agriculture price index*, Jan 2007–Jan 2017

Growing disposable income Rapid population growth
Rising agricultural FDI 
inflows and value added

Global food consumption growth

Agriculture as a growth driver in Africa

Africa has the second largest share of the 
world’s population after Asia and the youngest 
population on average, with over 40% of its 
working age population aged between 15 and 
24. It is estimated that Africa’s population will 
increase by about 200 million people between 
2015 and 2020. By 2030, 20% of the world’s 
population is expected to reside in Africa. 
Africa also has the world’s fastest urbanisation 
rate, a trend that is expected to continue. 
Africa’s growing population and urbanisation 
points towards rising demand for food crops in 
the continent.



Agriculture in Africa

Agriculture’s role in poverty eradication

CAADP broad goalsSince 2003 agriculture has been on the New 
Partnership for Africa’s Development (NEPAD) 
agenda as a pivotal sector for resolving social 
ills in the continent. NEPAD, which was set up 
by the African Union (AU), views agriculture as 
the sector offering Africa the greatest potential 
for poverty and inequality alleviation.

Africa’s main agricultural policy, the 
Comprehensive Africa Agriculture 
Development Programme (CAADP), provides a 
set of principles and broadly-defined strategies 
to help countries review their agricultural 
sector and identify investment opportunities 
which have the best impact on returns. 

As of 2015, 44 AU member states have signed 
CAADP compacts, 33 of which have developed 
formal national agriculture and food security 
investment plans. These plans have become 
their medium-term expenditure frameworks 
for agriculture, with positive results for 
some member states that have started 
implementing them. 

Four out of eight Regional Economic 
Communities (RECs) have signed regional 
treaties, and three of them have developed 
complete investment plans. As a result, on 
average, public agricultural expenditure has 
risen by more than 7% per year across Africa 
since 2003, nearly doubling the previous level 
of government agriculture spending. CAADP 
aims for reform in the agricultural sector, with 
the five broad goals shown opposite.

1. Agricultural 
GDP growth of 

6% per year  
Achieved so far by 

10 countries.

2. Allocation of at 
least 10% of public 
expenditure to the 
agricultural sector  

Achieved by 6 countries

3. Job creation, with focus on  
women and youth  

More than 10,000 women and young 
people funded and trained in agricultural 
skills across all member states since 2011.

4. Food security and  
improved nutrition  

25 countries implementing  
national agriculture and food 

security investment plans as of 2015.

5. Strengthening resilience of  
domestic food markets  

27 countries funded by 
NEPAD climate change, 

water and land management 
programmes since 2014.



Agriculture in Africa

Three broad trends – improving demographics, rising income levels, and rising global demand and Africa’s underutilised arable land – are the main factors underlying the continent’s agricultural 
opportunities. Africa’s main agricultural sector risks include climate change, land degradation, low mechanisation, weak policy and inadequate infrastructure. 

Drivers & opportunities Risks & challenges

Contextualising the African agricultural opportunity

Improving demographic dividend
Whereas there were three African farmers for every urban dweller in 1990, in 2020 one African farmer will be expected to feed 
two urban dwellers. Both the urban and rural populations are rising and as a result demand for food is rising fast, putting major 
pressure on African food systems. Consequently, producers of major African food crops such as cassava, maize, sugar and 
wheat are expected to benefit from strong medium-term growth in food demand.

Rising income levels
With recent improving consumer income levels and rapid urbanisation, Africa’s middle class population is growing. Consequently 
opportunities are increasing in the agro-processing sector as food demand shift towards value added, processed foods. Derived 
demand from improving disposable incomes is not only expected to create growth opportunities in agro-processing but 
also at every level of the agricultural value chain, including industry support.

Higher global food demand and Africa’s unexploited arable land
As China shifts towards a consumption-based economic model and global growth recovers, food consumption and derived 
demand for agricultural products is expected to increase, creating export opportunities for both African agricultural commodities 
and value added goods. UN Food and Agriculture Organization (FAO) projections show that global food production would have to 
increase by 70% between 2007 and 2050 to feed 9.1 billion people. Production in developing countries needs to almost double. 

Global annual cereal output would have to grow by about 1 billion tonnes and meat production by over 200 million tonnes to a 
total of 470 million tonnes in 2050, with 75% of output coming from developing nations compared to the current 60%. 

With about 60% of the world’s uncultivated arable land, Africa has the capacity to meet the world’s long-term food demand. In 
addition, land already under cultivation could produce much more but crop yields remain at half the global average. With the 
right know-how and inputs, Africa’s average cropland productivity can more than double. 

Coupled with positive global food demand, Africa’s underutilisation of its land resources for farming implies significant 
growth opportunities for agricultural producers and exporters in Africa.

Climate change: It is estimated that, given current global 
warming trends in Africa, the production of major crops could 
decline by as much as 20% by 2050. The poor who depend on 
agriculture for their livelihoods and are less able to adapt will be 
disproportionately affected. 

Land degradation and persistent biotic and abiotic stresses: 
Diseases, insect-pests, parasitic plants, and sub-optimal soil 
nitrogen present a continuous challenge to crop productivity in 
sub-Saharan Africa. 

Poor mechanisation: Low mechanisation levels in African 
agriculture continue to serve as a huge impediment to 
production, especially in wheat and rice, making the cost of 
producing these  
crops high. 

Inadequate or weak policy environment: Most government 
policies are inappropriate and inconsistent, and do not provide 
an enabling environment for the development of the crops 
sector in Africa. This includes low funding of national agricultural 
research and extension institutions, leading to ineffective 
technology development and diffusion mechanisms. 

Poor infrastructure: Slow investment in infrastructure such as 
roads, storage and market facilities handicaps the private sector. 
Investors are faced with low levels of irrigation, poor and costly 
transport & logistics networks, power supply and fuel shortages, 
and underdeveloped financial markets – all making initial capital 
costs high for new ventures.



Agriculture in Africa
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Business environment viability score*

Potential crop farming markets in Africa

* Priority crops include cassava, maize, wheat, rice, ground nuts and soya beans. 
The business viability matrix includes the WEF Competiveness and Ease of 
Doing business Rankings. The agricultural  viability matrix includes FAO crop 
consumption and production and agricultural resource endowment indicators. 

Size of bubble indicates 
relative total consumption 
of priority crops*

Africa’s key crop farming destinations

When selecting agricultural investment 
destinations on the continent due diligence 
is critical in the current multi-speed growth 
environment. 

Comparing competitiveness, ease of doing 
business and agricultural resource availability 
across the continent, this report identifies 
three key crop farming destinations using 
an agricultural and business viability matrix. 
Ethiopia, Nigeria, and Tanzania were found 
to have the greatest nascent investment 
potential. Though its business environment 
is not as conducive, Nigeria was preferred 
over Ghana due to much stronger aggregate 
crop consumption levels. Ethiopia, Nigeria 
and Tanzania stood out due to their strong 
agriculture viability score.

Six crops – cassava, maize, wheat, rice, ground 
nuts and soya beans – were prioritised as 
key crops to invest in on the continent based 
on the interests and market sentiment of 
major players in the sector and generally high 
domestic and international demand for these 
crops. Then, looking at comparative advantages 
and domestic output and consumption levels 
of each of the six crops in each of the three 
key countries, wheat, cassava and maize 
presented considerable investment cases in 
Ethiopia, Nigeria and Tanzania respectively and 
were accordingly selected as the focal crops in  
this report.

Source: Deloitte Africa analysis, 2016



Wheat in Ethiopia



Wheat in Ethiopia

OVERVIEW

Wheat in Ethiopia

Ethiopia has recorded some of the highest economic growth globally in the last decade. 

Ethiopia is the largest producer of wheat in SSA today, and yet wheat remains the 
biggest crop import. Local supply is insufficient, creating an opportunity for investors.

Although infrastructure is still relatively poor, the government is investing significantly.

Disposable income in the country is expected to rise gradually, increasing domestic 
demand for preferred crops.



Wheat in Ethiopia

The importance of agriculture in Ethiopia

Ethiopia is largely dependent on agriculture. Average agricultural value added over the last 15 years amounted to 45% of GDP – double that of the SSA average, and 10 
times the global average. About 11.7 million smallholder farms provide the Ethiopian population with up to 85% of employment and produce 95% of agricultural GDP. 

Source: GTPII, 2015, FAO, 2017, World Bank, 2017

Agricultural exports were equivalent to 4.4% of GDP in 2015, and 
the government is aiming to increase this to 6.5% by 2020. The 
government aims to boost manufacturing exports most in order to 
diversify export markets and sources of foreign exchange earnings.

For the last decade, Ethiopia has been a net agricultural exporter 
despite a ban on cereal exports in 2006 to prevent domestic price 
rises. This implies that Ethiopia has established export channels and 
infrastructure, and shows promise for expansion and diversification 
of its agricultural exports.

Ethiopia’s largest crop exports are coffee, sesame seeds, beans, 
pulses and vegetables. These top five crop exports account for 
78% of total crop exports, indicating some degree of comparative 
advantage in their production.

With a population of 103 million people, Ethiopia is the most 
populous landlocked country in the world, and the second most 
populous country in Africa. Just over 80% of the population live 
in rural areas and the median age is 18.9 years. The population is 
expected to double by 2050 with the majority (62%) residing in rural 
farming communities.

The average growth rate of agricultural value added in Ethiopia over 
the past 15 years outstripped other regions. It amounted to 6.4%, 
compared with the global average of 4.4%, and the SSA average of 
4.7%. Ethiopia’s agricultural value added accounts for around 45% of 
total GDP, far higher than the global and SSA averages.

Maize and teff are the two largest crops produced in Ethiopia, 
followed by wheat and sorghum. The country produces just over 70 
crops but the Ethiopian climate is suitable for growing 140 different 
crop varieties.

1 2 3

4 5 6



Wheat in Ethiopia

An overview of wheat production in Ethiopia

About 60% of wheat farmed in Ethiopia is consumed as food 
and grown mainly on smallholder farms no larger than 5 
hectares. As 99% of wheat is rain fed, crop yields are highly 
weather-dependent. Of around 13 million smallholder 
farmers, 4.7 million farm wheat. They are spread across the 
major wheat-farming areas of Oromia, Amhara, Tigray and the 
Southern Nations, Nationalities and Peoples’ (SNNP) region.

China, India and Russia are the largest producers of wheat 
globally, accounting for 38% of total production. The price of 
wheat in Ethiopia is among the highest in the world – twice the 
price level in Russia in 2015 in US dollar terms. Additionally, 
Ethiopia prohibits the exportation of wheat and imports up to 
35% of its total wheat during drought, placing further pressure 
on the country’s external current account deficit. 

While maize and teff are the two dominant crops, Ethiopia remains the largest producer of wheat in sub-Saharan Africa. These three crops are considered staples and 
are widely produced and consumed across the country. Wheat production is rising in response to growing demand in the country. Output growth reflects improved 
agronomic practices and government investment in the crop sub-sector.

99% rain fed

89% storage capacity

73% fertilised

36% of farmers (4.7 million) farm wheat

Source: FAO, 2017, REAP, 2015

Growth in wheat production has far outstripped increases 
in the area harvested over the last decade. This implies 
increased productivity and reflects the emphasis placed on 
agriculture in the Growth and Transformation Plan (GTP). 
The government plans to boost cereal productivity (yield 
per hectare) from 20% in 2015 to 31% in 2020. This comes as 
a result of increased adoption of fertilisers, pesticides and 
access to improved variety seed. 

Wheat in Ethiopia Wheat yield & productivity Wheat prices



Wheat in Ethiopia

Expanding wheat production to attain self-sufficiency 

Though Ethiopia is the largest wheat producer in SSA, wheat 
makes up 52% of its total agricultural imports and contributes to 
Ethiopia’s US$14bn merchandise trade deficit. Both production 
and consumption of wheat in Ethiopia have been on an upward 
trajectory over the last decade. However, consumption has 
outstripped production every year, forcing Ethiopia to import 
wheat to meet local demand. The Ethiopian government 
subsidises wheat imports and distributes it to large mills, 
provided they sell wheat flour to bakeries at set prices. Bakeries 

in turn sell bread at subsidised prices. This is an effort to 
provide bread at affordable prices for consumers at the base 
of the pyramid. 

Ethiopia experienced droughts in 2003 and 2009, leading to 
supply deficits and also to surpluses as a result of government 
over-compensation through imports. Due to its worst drought 
in a decade, Ethiopia was forced to import a record 2.5 million 
tonnes of wheat in 2015/16 (Oct-Sept). On average, imports 

account for between 25% and 35% of total consumption, 
depending on local harvest volumes. While importing wheat is 
not banned, it is nearly impossible to source foreign exchange 
to import privately. Cereal exports have, however, been banned 
since 2006, with exceptions having been made during times 
of major surplus yields and low domestic price levels. These 
controls on foreign trade are a measure taken to manage local 
prices, and to provide food security in times of drought. Local 
production has, however, been growing faster than imports for 
the last 15 years – thanks largely to increased productivity.  

Despite its position as the largest producer of wheat in SSA, drought, food insecurity and market imperfections have led to a dependence on wheat imports to satisfy 
local demand. Investors face various obstacles when trying to enter the wheat market but these can be overcome by working with the government. The need to meet 
local demand and eliminate wheat import dependence creates an opportunity.  

Source: FAO, 2017
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Best practice wheat value chain: global strategic framework

Inputs R&D Land Water Seeds Fertiliser Pesticides Mechanisation

Production

Transportation & 
storage

Processing Elevators Mills Animal feed

Local consumers
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Consumption

Smallholder
farms
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Wheat industries

Value added
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Cooperatives
Storage silos
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By productivity, the US stands out as having a global best practice value chain in wheat production, at 7.6 tonnes/ha. The wheat best practice value chain includes the use 
of improved variety seed, a result of ongoing research and development (R&D). It also makes use of modern agrochemicals and machinery, advanced irrigation systems, 
cutting edge agronomic practices and the latest farming technologies.

Source: Deloite Africa analysis, 2017



Wheat in Ethiopia

Gaps in the Ethiopian wheat value chain

The majority of inputs are imported, including machinery, seeds and agro-chemicals. 
These inputs are distributed to cooperatives and unions, wholesalers, retailers and 
small shops, who sell inputs to farmers.
• Seeds: the greatest challenge to wheat production is limited access to improved 

seed varieties. Seed distribution is handled outside the private sector and is 
typically inefficient with poor quality, incorrect varieties and mixed batches of seeds 
being sold.

• Agro-chemicals: the use of fertiliser in production has increased from 54% of the 
 

land cultivated for wheat in 2003-04 to 73% in 2013-14. Additionally, the use of 
pesticides has increased from 30% of the land cultivated to almost 47% in the last 
decade, making wheat the cereal crop with the highest rate of pesticide treatment 
and improving crop yields. 

• Water: irrigation is extremely rudimentary, with less than 1% of wheat land 
under irrigation. 

• Mechanisation: about 99% of wheat farmland is cultivated using animal traction, 
with only 1% being cultivated by tractor. 

The latest statistics available put national production at 4.2 million tonnes, and 
national yield at 2.5 tonnes/ha. 
• Large farms: while there are very few large-scale wheat farms, recent efforts by 

the government to improve domestic production are starting to see larger players 
entering the market. Large farms currently account for only 5% of production with a 
productivity of 2.57 tonnes/ha.

• Small farms account for 95% of production with a productivity level similar to large 
farms at 2.44 tonnes/ha. There is very little difference between productivity at the 
large and small farm levels, indicating poor farming techniques and limited use of 
improved inputs in general.

Transportation and storage in Ethiopia is managed by the government. 
• Transportation is vastly important in the wheat value chain due to the 

concentration of wheat farms in Oromia, Bale, Arsi and West Arsi – and the 
seasonality of the crop. The recent road development initiatives in Ethiopia will 
contribute largely to transportation improvement, linking farmers to processors 
and markets around the country. 

• Storage is also a vastly important component due to food shortages during 
drought. Around 89% of storage takes place on farms, where a variety of different 
techniques are adopted, most of them semi-modern. Besides this, primary 
cooperatives account for 6% of storage, the Ethiopia grain trading enterprise (EGTE) 
for 3%, the Ethiopian emergency food security reserve administration (EFSRA), 
and private traders and cooperative unions for 1% each. Total storage amounts to 
about 29 million tonnes. A significant portion of the EGTE storage space is leased to 
organisations tasked with providing food security and drought relief.

Inputs

Production

Traders & transport



Wheat in Ethiopia

Gaps in the Ethiopian wheat value chain (cont.)

Wheat processing involves milling and production of bread, pasta, biscuits, etc. The 
wheat is purchased from local producers, as well as imported and redistributed by the 
government at subsidised prices.
• Small mills are typically hammer mills and employ no more than five people, yet 

process almost twice as much wheat as the large mills at 15 million tones annually. 
Small-scale farmers take wheat to small mills to be processed. The mills often take 
around 10% of the flour as payment. Around 75% of wheat processed is consumed 
by farmers with the remainder going to market.

• Large mills process around 7.9 million tonnes per annum. It is estimated that these 
large mills only utilise 25%-35% of their potential capacity. They source their wheat 
from local producers as well as from the EGTE at subsidised prices. Large mills 
prefer to buy wheat from local producers as the subsidised wheat from the EGTE 
implies that the flour milled must be sold to bakeries at subsidised prices, reducing 
the mills’ profits.

Two markets for grains exist in Ethiopia: a private high quality market providing for 
the higher income population at a premium, and a controlled subsidised market for 
the poor. The prices are set by the government, and FDI is prohibited at the retail 
level. Recently, however, the government has allowed foreign influence, but only at 
a managerial level as they wish to keep control of the market until production and 
supply chains can be further developed. Additionally, the price of bread is set and 
subsidised by the government through the control of wheat imports. Being the sole 

importer of wheat, the EGTE sells subsidised wheat to mills provided they sell flour to 
bakeries at fixed prices, and the bakeries sell bread at fixed prices to consumers. The 
market for wheat is not historically large, as around 75% of wheat is largely consumed 
by subsistence farmers without ever entering the market place. This, however, is 
beginning to change as rising incomes have led to an increase in the demand for crops 
such as wheat, as well as value added wheat products.Market

Processing
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The Ethiopian wheat value chain: detailed domestic framework

Ethiopian productivity is far below global standards at around 2.5 tonnes/ha. This is largely due to the fact that the majority of farming is done at the small scale and subsistence levels. Use of modern 
inputs and agronomic practices is very limited, and most large-scale processors lack consistent supply, reducing their capacity significantly, and forcing some to scale down operations. Government 
control in the wheat market has also reduced the country’s ability to expand commercial farming. 

Inputs R&D Land
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Source: Deloite Africa analysis, 2017



Wheat in Ethiopia

Wheat production opportunities & challenges in Ethiopia 

1. Maintaining affordable wheat and bread prices: If domestic wheat production can be expanded 
to a point where wheat imports are crowded out, one challenge remains. Government control over 
wheat imports is essentially a tool to provide affordable bread by subsidising wheat imports and flour to 
bakeries. The challenge is not only to increase wheat production but to keep wheat and bread prices low 
enough to meet the government’s aim of providing affordable bread nationwide. 

2. Overcoming barriers to market access: The wheat market in Ethiopia is currently characterised 
by government intervention at the import, export and provision level. This may present challenges 
to investors due to limited market access both locally and internationally. If wheat production can be 
expanded enough, there is no reason why the government should not remove some of the regulations 
governing the trade in wheat. Moreover, investment in the retail market is reserved for Ethiopian 
nationals exclusively, limiting foreign investors’ ability to penetrate retail and wholesale markets. 

3. National and agricultural infrastructure: The state of national and agricultural infrastructure presents 
major challenges to agricultural expansion. Poor transport and electricity infrastructure, undeveloped 
irrigation systems and limited access to mechanised farming equipment hamper optimal agronomic 
practices. Additionally, limited access to financial services and credit make new investments difficult to 
coordinate.

4. Restructuring of the agricultural sector: The sector is dominated by subsistence farming and is not 
currently geared towards commercial production. As such, investment in the sector would require a 
paradigm shift from both government and the local farming community. Regulation needs to be changed 
and labour shifted from small-scale and subsistence to more commercial farming.

5. Mitigating the risk of drought: Ethiopia is one of the most drought prone countries in Africa and less 
than 1% of arable land is irrigated. Drought therefore harms output and food security. More than 40% of 
farmers needed emergency seeds due to crop failure during the 2016 drought induced by El Nino.

1. Reducing dependence on wheat imports: Wheat accounts for over half of Ethiopia’s crop imports, and 
it is estimated that between 25% and 35% of wheat consumed domestically is imported. As the largest 
producer of wheat in SSA, Ethiopia has the natural resource capacity to boost production to the level of 
self-sufficiency. This, however, would  require investment on a large scale. 

2. Rising income levels: Urbanisation and economic growth have resulted in changing tastes amongst 
consumers. Wheat has become a preferred crop in many developing countries. Additionally, rising 
incomes have led to an increase in the demand for high quality processed wheat products. Ethiopia is the 
second most populous country in Africa and the population is growing rapidly and expected almost to 
double by 2050. This suggests a growing market for both wheat itself and high quality wheat products. 

3. Ethiopia as a regional supplier of fertiliser: Ethiopia has managed to  increase its use of fertiliser 
drastically across the country, thereby improving productivity. Additionally, technological innovations 
such as the Ethiopian Soil Information System (EthioSIS) give the country the edge in soil mapping 
techniques. There are opportunities to supply better quality wheat-specific agrochemicals and 
produce agrochemicals locally. Given the limited availability and use of fertiliser across SSA, domestic 
agrochemical producers in Ethiopia are also well placed to supply wheat producers in the rest of  
East Africa. 

4. Special Economic Zones (SEZs) and special agro-economic zones: As part of the government’s 
efforts to attract investment in the agricultural sector, various SEZs and special agro-economic zones 
are being created. Many of the SEZs are devoted solely to agro-processing operations and offer a variety 
of attractive investment incentives. These include tax holidays, preferential access to export markets (in 
some cases) and tax free imports of capital goods.

ChallengesOpportunities
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Cassava in Nigeria

OVERVIEW

Nigeria is the largest producer of cassava in the world, yet its cassava industry and 
value chain remain largely underdeveloped. With recent research and innovation, 
Nigeria is in a position to expand its production to become a major global player in the 
cassava market. 

Nigeria’s demographics, favourable climate and vast natural agricultural resources 
make it an attractive investment destination. Despite this, the business environment 
remains largely informal, with poor infrastructure and difficult physical terrain to 
deal with. 

Nigeria remains a high risk, high reward market and agriculture is one of the better 
performing sectors in the current recessionary environment.  

Cassava in Nigeria
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The importance of agriculture in Nigeria

The agricultural sector has gained in importance since the global commodity price fall in 2014. Efforts to diversify the economy and a growing need to feed one of the 
fastest growing populations in the world has led to rapid increases in agricultural activity. A large portion of new investments in agriculture have been directed towards 
the agro-processing industry.

Total agricultural GDP growth was 13.2% in 2016. The smallest 
sub-sector, fishing, sustained the highest growth between 2010 and 
2015. Crop production grew by 4.1% per year over the same period. 
This more moderate growth could be a result of viral disease killing 
off large quantities of crops.

In mid-2014, the commodity price crash caused the Nigerian 
balance of payments surplus to fall into deficit. In the agricultural 
sector, Nigeria has been a net importer for the last 15 years, and 
has become increasingly dependent on food imports to meet 
local demand, with agricultural imports growing much faster than 
agricultural exports.

Cassava and yams account for over half of Nigerian agricultural 
production, and just under half of food consumption. This indicates 
a relatively low level of diversification in the crop farming sector. It 
also indicates that these three crops are preferred among Nigerian 
consumers, most likely as a result of the high dependency on 
subsistence farming. 

Nigeria boasts the largest population in Africa, at around 190 million 
people, with a median age of just 18. Nigeria also has the largest 
labour force in Africa, with just under 59 million people. The majority 
of Nigeria’s population growth is expected to occur in urban areas, 
with a current urbanisation rate of approximately 4.6%. 

Given the size and rapid growth of Nigeria’s population, its agricultural 
production and processing sectors are expected  to become some of 
the fastest-growing in the economy. Over the last 15 years, average 
agricultural value added has amounted to a third of GDP, far higher 
than the global average of 4% and the SSA average of 20%.

Agriculture is Nigeria’s second-largest sector, contributing just over a 
fifth of total GDP. Within the agricultural sector, crop production and 
livestock are the dominant sub-sectors, both contributing around 
10% of total GDP.

1 2 3

4 5 6

Source: FAO, 2017
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An overview of cassava production in Nigeria

Cassava yields were on an upward trajectory until 2010, peaking 
at 12.2 tonnes/ha, just below the global average yield of 12.8 
tonnes/ha. After 2010, the yield dropped dramatically by almost 
50%, even though production was increasing over the same 
period. The drop was largely due to an outbreak of a viral 
disease affecting the cassava crop but new data is expected to 
show a recovery in yields as new disease resistant cassava

 varieties have been introduced since the outbreak. Accordingly, 
the increase in the amount of cassava produced came from 
increased planting, as opposed to better productivity. Nigeria 
has much scope to improve its output.  While traditional cassava 
food products are not a popular export good, there is potential 
to expand the market for High Quality Cassava Flour (HQCF). 
This is also true for import substitution of starch products. 

HQCF can be used as a substitute for wheat flour in bread, and 
cassava starch can beused as an input by various industrial 
sectors. In fact cassava starch is currently the second largest 
source of starch globally, after maize. Between 2008 and 2013, 
Nigeria began importing cassava products, peaking at 15,000 
tonnes in 2013. By expanding cassava growing, Nigeria could 
crowd out cassava imports and become a major exporter of the 
crop worldwide.

Nigeria currently produces over 50 million tonnes of cassava and production is expected to double by 2020. It is estimated that Nigeria’s average cassava farming 
productivity of 13.6 tonnes/ha could improve vastly, to 40 tonnes/ha. 

Source: FAO, EGRP, World Bank, 2017
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Leveraging the potential for industrial cassava products in Nigeria

Since the 2014 commodity price crash, the Nigerian economy has begun to change in an attempt to move away from oil dependency and diversify foreign exchange 
sources. Agriculture has gained considerable momentum. As the largest global producer of cassava, Nigeria has the capacity to become a global leader in the production 
and export of industrial cassava products.

The government’s realisation of the potential of the cassava market in Nigeria has led 
to a “cassava revolution”. With the government behind it and increased investment 
from both local and foreign players, not only has production grown, but many new 
cassava processing factories have emerged. 

The recent investment in the cassava processing sector has seen a shift from 
traditional food products to more industrial uses for cassava. Of particular note is the 
emergence of cassava glucose syrup and cassava starch. On average, one cassava 
glucose factory in Nigeria can produce up to 26,000 tonnes of glucose syrup annually, 
for which it requires 132,000 tonnes of fresh cassava tubers. 

These sorts of processing facilities are providing increasing demand for the cassava 
tuber, and Nigerian farmers are more than willing to meet this demand. Major cassava 
starch producers in Nigeria include Matna Foods, and the newly developed Union 
Dicon Salt Plc venture which will become the country’s largest processor yet. 

National focus on cassava as a priority crop
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Best practice cassava value chain: global strategic framework 

Inputs
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Market

Consumption

Key Poor Average Efficient
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As cassava is among the least exploited crops in commercial farming, the best practice value chain remains underdeveloped. However, the recent surge in interest and 
demand for the crop is paving the way for the further improvement of agronomical cassava techniques. In 2013, the global average cassava yield was 12.8 tonnes/ha but 
research shows maximum yields could climb as high as 80 tonnes/ha. 

Source: Deloitte Africa analysis, 2017
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Gaps in the Nigerian cassava value chain

Subsistence farms: neither small nor large subsistence farms make use of fertiliser, 
pesticides, improved variety seed and machinery, and hence productivity is low. 
Commercial farms: 
• Small farms (0ha-5ha) utilise hired labour and improved varieties, but do not 

use machinery. 

• Medium farms (6ha-10ha) utilise improved variety stems, machinery and agro-
chemicals to a small extent. 

• Large industrial farms (>10ha) make use of modern inputs as well as modern 
farming techniques, giving superior yields.

Inputs

Transport remains one of the greatest challenges for cassava production due to the 
perishable nature of the crop. Road infrastructure is poor across the country, and 
hired transport is very costly, making it difficult to move raw cassava from farms to 
processing plants. 
Traders facilitate the transfer of raw cassava from farms to processors and markets. 
There are three types of traders:
• Collectors hire transport and travel to cassava farming regions. They hire labour 

in order to harvest large amounts of cassava from various farms, and transport it 
to cottages or mills. The process is expensive, as the rapid perishability of the crop 

means that large amounts must be harvested and transported in a short period of 
time. Collectors account for around 20% of cassava trade. 

• Cooperatives play a much smaller role, accounting for 2-8% of cassava trade. 
These cooperatives sell their member farmers’ cassava to larger processing 
companies. They also sell processed cassava products to retailers. Like collectors, 
cooperatives must also hire transport, a very high cost in the value chain. 

• Retailers trade in processed cassava products such as garri and fufu and other 
traditional foods. They generally distribute these foods in rural and urban markets, 
as well as on the roadside. 

Traders & transport

Subsistence farms: due to a lack of modern inputs and old varieties of cassava stems, 
subsistence farms typically achieve the lowest yields in the country of 8-10 tonnes/ha. 
Commercial farms: 
• Small farms (0ha-5ha) generally achieve a yield of 11-15 tonnes/ha, far below 

their estimated potential of 25 tonnes/ha. This is largely due to insufficient use of 
agro-chemicals and poor farming techniques. Some regions which have received 
assistance with training and inputs have been able to yield 25-30 tonnes/ha. 
These farms predominantly produce cassava for medium-quality traditional 
food products. 

• Medium farms (6ha-10ha) typically produce 27-30 tonnes/ha. Medium-scale 
farms supply a variety of industrial processors but most supply high quality cassava 
flour (HQCF) processors.

• Large industrial farms (>10ha) are rare in Nigeria due to the cost of operations, 
and the volatile nature of the cassava crop. The larger commercial farms produce 
around 27-35 tonnes/ha. These farms provide cassava for industrial processing for 
use in starch, glucose, dextrose, animal feed and other non-food products. Many 
of these farms are owned by major processing companies such as Nigerian starch 
mills in Abia state and Godilogo in Cross River State but high operating costs are 
forcing some of these farms to scale down production.

Production
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Gaps in the Nigerian cassava value chain (cont.)

Cassava food products are generally sold in the open market by vendors and small 
shops. Although cassava grows and can be harvested at any time, the price of cassava 
differs during the wet and dry seasons. During the wet season, cassava is cheaper as it 
is easier to uproot the tubers, and hence requires less labour. During dry season, the 
soil is hard, and requires more labour to harvest, ultimately pushing prices up. 
On an industrial scale, commercial cassava products can be used to make dextrin, a 
common ingredient in adhesive products. Cassava starch glucose and dextrose can 

be used in a number of industries, including the textile, pharmaceutical, infant foods, 
cardboard and paper manufacturing industries. Globally, cassava starch accounts for 
under 15% of starch produced for industrial use. 
Nestlé Nigeria is increasingly demanding cassava starch in its production, creating a 
significant domestic market for the value-added product.

Market

Processing of cassava occurs at cottages, micro-processing centres (MPC), small to 
medium-scale processors, and large-scale processors: 
• Cottages account for the majority of processing, and are run largely by women and 

children at the household level, where cassava is grated and fried manually. 
• MPCs usually consist of a shed, a grater, a press and a modern roaster. Cottages 

and MPCs produce traditional food products such as garri and fufu. 
• Small-medium processors produce HQCF, starch and high grade fufu for export. 

They usually utilise mechanical driers and employ up to 10 people. 

• The large processors process up to 100 tonnes of dry cassava per day. These 
plants focus on producing cassava starch and other products for industrial use. 
The limitation of large processing plants is the need for large amounts of raw 
cassava to keep production profitable. Many of these large processors own their 
own cassava fields to ensure enough cassava is available to make processing 
profitable. In addition to this, a new type of mobile processing plant has emerged, 
able to move between farms and process raw cassava into wet cake at a rate of 5 
tonnes/hour. These machines are expensive (+/-US$1m), but are an effective way of 
overcoming the complication of cassava spoiling two days after harvest.

Processing
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The Nigerian cassava value chain: detailed domestic framework 
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95% of cassava production takes place on small-scale and subsistence farms and production is far from ideal. A lack of sufficient agro-chemicals and minimal use of machinery and 
improved variety stems hampers productivity, with yields reaching a maximum of 15 tonnes/ha. The larger commercial farms are more efficient, achieving yields of up to 30 tonnes/
ha. Another serious weakness in the value chain is poor road infrastructure and the high cost of transport. Transport is key to successful commercialisation of cassava as the tuber is 
highly perishable and must be processed within two days of harvest. The largest potential for investment lies in the processing of industrial cassava products, both for export and to 
substitute starch imports in other sectors.

Source: Deloitte Africa analysis, 2017
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Cassava production opportunities and challenges in Nigeria

1. Cassava food products: Cassava food products are a staple in Nigeria. The Nigerian economy has 
doubled in size in the last decade, and the population is expected to be among the three fastest 
growing in the world. A large proportion of this population growth will be in the urban consumer class, 
leading to rising incomes and growing demand for improved processed food products. Products such 
as high quality cassava flour (HQCF) are becoming increasingly important and can also be used as a 
substitute for wheat flour in baking. This is particularly attractive given the rising global price of wheat. 
By substituting HQCF for wheat flour, Nigeria can reduce its import dependence on wheat, and begin to 
develop a major HQCF market domestically.   

2. Industrial cassava products: Although there is opportunity for investment in the local food processing 
sector, there is far greater potential in the industrial cassava processing space. Products such as 
cassava starch, glucose, dextrose and animal feed are gaining popularity abroad, and consequently 
there is growing global demand for these products. In addition, cassava starch and glucose are inputs 
used in other Nigerian industries, and are often imported. By bolstering the domestic starch and 
glucose industry, Nigeria could not only substitute imports of these goods but also become a global 
export leader.

3. Innovation in the cassava space: As cassava has only recently gained widespread recognition as 
a commercial crop, R&D is in its early stages. This means that innovative new uses for the crop are 
emerging, some of which could be highly profitable in the future. The use of cassava in biodegradable 
packaging is just one example. If resources in Nigeria are devoted to R&D in the cassava industry, 
a variety of marketable innovative products are likely to emerge within the sub-sector and in 
supporting industries. 

4. Special Economic Zones and special agro-economic zones: SEZs devoted to agro-processing are 
emerging across Nigeria, as are special agro-economic zones. These reflect efforts by the government to 
attract investment in the agricultural sector, with priority placed on the cassava sub-sector. They provide 
investors with necessary support and a variety of attractive investment terms. 

1. Improving infrastructure: The largest challenges to investors remain infrastructural. Electricity is 
often unavailable or unreliable, and it is not easy to source financing or credit. The national road system 
presents challenges for transporting cassava. This is especially problematic as cassava farmers are not 
concentrated in one area, and cassava is highly perishable. 

2. High transportation costs: Cassava must be transported before the tubers begin to perish. 
Additionally, the value of raw cassava by weight is not very high, meaning that in order to justify the high 
costs of transport, large truckloads of cassava must be transported in one trip. This can be difficult 
due to the wide dispersion of smallholder farmers. One solution to this problem is the use of mobile 
microprocessing units. This technology is, however, very expensive. Opportunity lies in the development 
of more cost-effective mobile processing units.

3. Improving access to modern inputs: Although access to inputs has improved considerably, inputs are 
still limited in quality and quantity due to the lack of commercialisation in Nigeria’s cassava industry. A 
failure to improve the supply of inputs to smallholder farmers might compromise the quality of cassava 
that is supplied to processors. The supply of seeds, agro-chemicals and mechanised farming equipment 
needs to improve. 

4. Macroeconomic constraints: Nigeria is still recovering from the 2014 commodity price crash, and 
therefore has limited fiscal capacity. This means there is less funding available for agricultural projects 
that the government intended to implement. On the other hand, Nigeria is working hard to diversify its 
economy, and has placed considerable focus on developing its agricultural sector. 

Opportunities Challenges



Maize in Tanzania



Maize in Tanzania

OVERVIEW

Tanzania provides a low input cost environment with relatively low labour costs. The country’s 
climate is more favourable for maize than that of many other markets. 

Tanzania has a stable political and economic environment. However, investors have to plan for 
costs resulting from poor infrastructure and fragmented domestic crop distribution channels.

Though Tanzania has the second largest land area for maize cultivation in Africa, it is only 
the fifth largest maize producer on the continent. If the country’s average maize yield was as 
high as the global best practice yield, Tanzania would become the largest maize producer on 
the continent.

Tanzania has promising regional and national policies for agriculture but their implementation 
over the past decade has been slow. 

Maize in Tanzania



Maize in Tanzania

The key focus of Tanzania’s second Five Year Development Plan 
2016-2020 (FYDP-II) is high growth in the agricultural and agro-
processing sectors. However the government is aiming to reduce 
agriculture’s share of GDP as the economy shifts to a more 
industrial and manufacturing growth trajectory.

Between 2000 and 2013 both agricultural exports and imports 
tripled. Tanzania’s agricultural trade peaked in 2012, helped by 
higher prices for its commodities on world markets, making it a net 
agricultural exporter.

According to the FAO’s latest data cashew nuts are Tanzania’s 
biggest export. In 2013 Tanzania’s top five agricultural exports 
accounted for almost 50% of total exports in both value and 
volume terms. 

The importance of agriculture in Tanzania

Tanzania is expected to urbanise aggressively over the next decade. 
By 2045 the population will be predominantly urban. 

Tanzania’s agricultural sector accounts for roughly 30% of GDP and 
around 67% of employment. Crops form about 70% of agricultural 
GDP and livestock upwards of 15%. The agricultural sector has, 
however, grown by less than 4% in recent years, held back low 
mechanisation and basic infrastructure constraints.

Maize and cassava are by far the most produced crops in Tanzania. 
Maize and cassava are both subsistence crops and also the most 
consumed agricultural product. While maize production takes up 
almost 75% of total land used for farming, cassava takes only 5%. 

1 2 3
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Over the past decade, Tanzania’s agricultural sector has contributed about 31% of national GDP, demonstrating the country’s heavy reliance on the sector. With seven agro-ecological zones, and both 
heavy rainfall and very dry periods, the country boasts one of the most favourable climatic conditions for agriculture in the region. Staple foods include maize, rice, banana and cassava.  Six key cash 
crops (tobacco, cashew nuts, coffee, tea, cloves and cotton) generate about 9% (US$850m) of the country’s annual foreign exchange earnings. The agricultural sector has, however, underperformed in 
terms of growth, expanding by less than 4% per annum in recent years, against the agreed Comprehensive Africa Agriculture Development Programme (CAADP) minimum target of 6%.

Source: FAO, 2017, World Bank, 2017, FYDP-II, 2016, UNDESA, 2014



Maize in Tanzania

An overview of maize production in Tanzania

Most maize is consumed within the producing households. 
Only about 35% enters commercial channels. Maize accounts 
for 60% of caloric intake and 50% of protein intake per person. 
As the country’s population is expected to increase to 137 
million people by 2050, maize consumption is predicted to 
triple. Greater demand is also expected to be driven by rising 
demand for maize as an animal feed as consumer incomes 
grow and demand shifts towards higher value meat products. 

After China, Tanzania has one of the highest maize prices in 
the world. Generally high global grain production levels have 
caused maize prices to fall well below the peaks of 2013. More 
recently much of the decline in the maize price has stemmed 
from expectations of a surge in maize feed supply in China, 
following a recent policy change that put an end to China’s 
state maize stockpiling programme in 2016/17. The move 
has already resulted in some declines in domestic maize 
prices in China and will place further downward pressure 
on global prices. Therefore, prices are expected to remain 
under pressure in 2017, before gradually recovering towards 
2020, as crop area consolidates and animal feed demand 
expands steadily.

Tanzania’s maize production increased considerably between 
2000 and 2014 at a compound annual growth rate of 9%. The 
increase is largely through expansion of planted areas rather 
than increased yields. Maize production has kept pace with 
population increase over the past 50 years. Currently, about 4 
million farmers produce over 5 million tonnes of maize. Most 
production is for home consumption rather than commercial 
use and for the past decade imports have accounted for less 
than 5% of total consumption. Although growing conditions 
are often good for maize, average yields have fallen since 2000 
and remain lower than the world and Africa average, at about 
1.6 tonnes/ha as opposed to 5.6 and 2.1 tonnes/ha globally 
and in Africa respectively. 

With about 4 million hectares, Tanzania has the largest planted area of maize in Southern and Eastern Africa combined. Maize is a staple food in Tanzania. Around 80% of 
maize produced comes from smallholder farmers and is used either as a cash crop or a subsistence crop. Maize production in Tanzania is mostly rain-fed and with a low 
level of inputs. 

Source: World Bank, FAO, 2017
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Capitalising on Tanzania’s maize production capacity

Wheat, palm oil, sugar and rice are 
Tanzania’s main imports, accounting, 
between them, for 84% and 72% of 
import volume and value respectively. 
As wheat is the preferred cereal for 
urban Tanzanians, demand for the 
crop is expected to increase more than 
for other cereals due to the forecast 
increase in population and urbanisation. 

Though some wheat is grown in the 
country, the soil and climatic conditions 
are for the most part not well suited 
to it and there is therefore a large 
wheat import bill. Maize only makes up 
about 3% of import volume and value. 
Local supply largely meets demand, 
even though production is mainly by 
subsistence farmers. 

Tanzania is therefore expected to 
focus on increasing maize production 
to boost exports. However, as maize 
is the country’s main staple food crop 
and the cornerstone of food security in 
the country, the government has also 
made it a priority to guarantee domestic 
supply. As a result, the legal export of 
maize has become a complex process. 
It entails obtaining permits approved 

by the district, regional and central 
authorities of the Ministry of Agriculture, 
Food Security and Cooperatives. This 
requires five letters from government 
officials, and represents a considerable 
additional cost to the exporter. In 
addition, the authorities ban maize 
exports whenever national reserves 
are considered low. In the past decade 
maize export bans were instituted in 
2004, 2006, 2008, 2009, 2011 and 2016, 
during domestic and regional droughts, 
to ensure national food security. 

The bans have deterred greater 
investment in the crop as producers 
have failed to take advantage of 
favourable maize export market 
conditions. Government has recognised 
the private sector challenges resulting 
from the bans and as a result put 
forward initiatives to boost crop 
production such as the Big Results Now 
(BRN) programme. 

The goal of BRN is to increase maize 
production by 100,000 tonnes per 
year beginning in MY* 2015/2016, 
and to achieve 350,000 ha of land in 
commercial production and 330,000 ha 

in smallholder production by 2025, 
permitting an increase in maize exports. 
The country’s maize exports policy 
remains unchanged and due to the 
past uncertainty of this policy, private 
sector maize producers should focus 
on producing for the domestic market 
in the medium term, rather than export 
market in order to remain profitable.

Maize export volumes ranged between 
15,000 and 240,000 tonnes since 
2000 despite the export bans. The 
countries importing Tanzania’s maize are 
mainly regional neighbours, including 
Zambia, Malawi, Rwanda, Burundi, the 
Democratic Republic of Congo and 
Kenya. In 2016, Malawi approved 50,000 
tonnes of maize imports from Tanzania 
following a severe drought which 
reduced availability in the country. 

Though export levels remain low, 
Tanzania has the potential to feed itself 
and export maize to neighbouring 
countries. Estimates suggest that by 
2020 regional demand for imported 
maize will rise to 8 million tonnes. With 
the right support, Tanzania could meet 
2 million tonnes of this demand.

Source: FAO, 2017. * MY = Marketing Year
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Best practice maize value chain: global strategic framework 
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The global best practice maize value chain makes use of improved seed variety, a result of ongoing research and development (R&D). It also makes use of modern 
agrochemicals and machinery, advanced irrigation systems, cutting edge agronomic practices and the latest farming technologies. 

Source: Adopted HighQuest Partners, 2013 * Based on the US value chain
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Gaps in the Tanzanian maize value chain

Fertiliser: Maize production makes limited use of modern inputs. At about 9kg/ha 
for maize, Tanzania has historically had a low level of fertiliser application, among the 
lowest in the world. About 87% of farmers in the Southern Highlands do not use any 
form of chemical fertiliser, and farmers in marginal areas are less likely to use fertiliser 
than those in higher potential areas. Lack of nitrogen is the principal limiting factor 
to maize production, but other nutrient deficiencies, especially phosphorus and 
potassium, are also important. Furthermore, many maize growing regions are faced 
with acidic soils which limit the uptake of chemical fertilisers by maize crops and so 
fertiliser use needs to be supplemented with application of lime to improve uptake by 
neutralising the soil. 

Seeds: There are around 50 seed companies registered in Tanzania and most of 
them import seed rather than produce locally. No multinational seed company has 

its own maize seed programme in Tanzania due to lack of plant breeders’ rights (PBR), 
lack of protection from the International Union for the Protection of New Varieties of 
Plants (UPOV), and poor enforcement of patents. A range of restrictive regulations 
also do not encourage innovation or the rapid, widespread adoption of new and 
suitable maize seed varieties even when they are already commercially released in 
neighbouring countries. 

Pesticides: Only about 5% of all purchased agrochemicals are used for maize in 
Tanzania, giving significant room for improvement in crop yields by increasing pesticide 
usage. Farmers are also deterred from pesticide use due to prevalence of counterfeit 
agrochemicals. Poor pesticide use poses a serious threat to maize production in 
Tanzania due to limited regional protection from contagious maize crop diseases.

Inputs

Skills & technology: Irrigation and farming technology is not commonplace and 
rainfall dependence is high – leading to volatility in harvests. Farmers are not well 
organised nor educated and farming is still at a rudimentary, low mechanised level 
with more than 80% of maize produced using manual labour.  Farmers fail to produce 
maize profitably enough to maintain a good cash flow throughout the year due to 

poor access to market information. Though production levels to some extent meet 
domestic demand they remain far from optimal due to poor linkages between each 
stage of the value chain. Global yields over 2010-2014 are on average 4.7 tonnes/
ha, whereas Tanzania’s yields remain low at 1.4 tonnes/ha due to inefficient farming 
practices, and the largely subsistence nature of maize farming in Tanzania. Production
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Gaps in the Tanzanian maize value chain (cont.)

Millers: Processing is limited as most maize is milled and then directly consumed or 
used for animal feeds. Minimal quantities are used further up the processing value 
chain in industries such as breweries, processed feed, biofuel and processed food, 
among others. Small-scale mills (in both rural and small town locations) produce 
over 90% of the country’s milled maize as well as the majority bought by Tanzanian 

consumers. Millers at this level complain about poor profitability due to insufficient 
throughput from farmers. Most small mills are informal and if these operators 
were formalised, many would go out of business as their meagre margins and small 
volumes cannot sustain the additional costs. Relative to best practice, Tanzania’s maize 
processing capacity is still quite underdeveloped.Processing

Transport: Consumption of maize within Tanzania is more evenly distributed than 
production due to poor transport infrastructure in rural areas where most of the 
country’s maize is grown. Although the infrastructure backbone in the southern 
highlands where maize is mostly produced is relatively good, the feeder roads and last 
mile infrastructure is not. Transport is consequently a crucial bottleneck in the maize 
value chain and significant public and private sector investment will be required if 
farmers are to get their crops to market more efficiently and cost effectively. 

Storage: Rural storage capacity needs considerable expansion. Insufficient and low 
quality grain storage is a constraint to efficient maize marketing. The availability of 
suitable local storage is a major factor in the potential expansion of maize farming. 
Farmers lose up to 30% of their crop in on-farm stores, which is an incentive for 
farmers to sell soon after harvest at unprofitable prices. Many of the old government 
stores that were built by cooperatives have been informally privatised. Others have 
fallen into disuse. 

Traders & transport

Distribution & commercialisation: The vast majority of trade in Tanzanian maize 
passes through informal, unregistered and unregulated channels. The trade has 
many different facets. At the village level, farmers take a part of their surplus to the 
local miller either to be milled and sold, or milled for home consumption. The sale 
of maize at this level is often triggered by a specific family cash requirement (school 
fees, a funeral, a wedding, or a land dispute) rather than being part of a longer-term 
commercial strategy. The links between the potential demand, processors and 

producers is constrained by structural, political and administrative factors. As a result, 
there is minimal pull in the value chain to stimulate improvements in production. 
At the political level, the government is simultaneously trying to ensure adequate 
returns for maize producers while maintaining low prices for consumers. The focus on 
domestic self-sufficiency and affordable prices for urban consumers has blocked the 
space for a more productive and profitable commercial maize sub-sector that looks to 
develop and expand markets, and attract further growth in production.

Market
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The Tanzanian maize value chain: detailed domestic framework
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Though Tanzania produces sufficient maize for domestic consumption, its value chain remains relatively undeveloped compared to global best practice. The sub-sector is still largely subsistence-based 
with low yields due to poor farming techniques, including low fertiliser and pesticide usage and low mechanisation levels. Despite having significant land and water resources for agriculture, productivity 
remains low due to limited crop research and development and poorly developed supporting infrastructure across the value chain. On the other hand, despite slow adoption of new seed varieties, 
maize seed distribution and production is relatively robust compared to the rest of the region. 
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Maize production opportunities and challenges in Tanzania

1. Rising regional demand: It is expected that domestic and regional demand will grow significantly, 
with additional demand for yellow maize for feed stock. Tanzania is well endowed in terms 
of natural resources to meet this rising demand. As the country’s maize production is largely 
carried out using manual labour, should production be mechanised and advanced technology 
implemented, maize yields and production volume can improve significantly and meet shortfalls 
in the region.

2. Establishing value chain linkages: Tanzania’s value chain linkages remain underdeveloped. 
However, with strong policy commitment from the authorities and support from established 
industry players, the chances of building a robust value chain in Tanzania are high. This would 
generate positive spin offs at every level of the value chain and for supporting industries. Creating 
a robust maize value chain would also result in medium-term benefits for fertiliser, seed and value 
added maize products producers. 

3. Climate change: Recent analysis by the World Bank indicates that some of Tanzania’s trading 
partners will experience severe dry conditions that may reduce agricultural production in years 
when Tanzania is only mildly affected. Climate change may further improve Tanzania’s maize 
export advantage. 

1. Policy: The uncontrolled supply of counterfeit seeds and chemicals and poor enforcement of 
patents hinders investment in the sector, especially in research and development. Furthermore, 
the maize value chain is still largely informal and government policy on organising and 
commercialising the sub-sector remains weak, with no clear national maize development strategy. 

2. Political interference: Maize is perceived as a politically important crop for food security, and so 
production and distribution is at times tightly regulated, especially in periods of drought.

3. Information asymmetry: Poor market information means too many inefficient and costly steps 
between producers and consumers in the commercial market. The situation is worsened for 
players higher up the value chain who rely on domestic farmers, as most maize farmers operate 
at subsistence rather than commercial level and are often misinformed about market conditions.

4. Infrastructure: Though the government is making renewed efforts to improve national 
infrastructure, inadequate rural infrastructure, especially access to roads and electricity, 
continues to hamper development of the maize value chain. Tanzania relies on its road network 
as the main mode of transport. Its national roads across the country are of good standard but 
last mile roads in rural and remote areas remain in poor condition, making to and from logistics 
inefficient and creating a bottleneck in most crop value chains, including maize. 

5. Climate change: Despite creating a possible export advantage, on the other hand maize 
production in Tanzania remains at risk of the devastating impact of climate change if the 
government and the private sector do not take the necessary mitigation measures such 
early warning systems for drought and flooding and upskilling of producers in climate change 
farming technologies. 

Opportunities Challenges
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Key takeaways

Ethiopia remains the largest producer of wheat in SSA, yet 
also a major importer. 

The policy structure of the sector is somewhat 
restrictive currently, due to government control on 
international trade. 

There could, however, be a change in policy brought about 
by an increase in local production which reduces the need 
for wheat imports. 

Rising income levels in Ethiopia point toward increased 
demand for value added wheat products, with 
considerable future opportunities for processed wheat 
product manufacturers. 

With rising wheat consumption, derived demand in the 
domestic market for inputs to grow wheat is also expected 
to rise, with significant opportunities for seed, fertiliser and 
pesticide producers, and for other inputs.

Cassava is gaining popularity in many countries due to its 
variety of uses and the ease with which it can be produced. 

The opportunities to expand the Nigerian cassava industry 
are vast. 

The most promising investment opportunities lie in the 
industrial production of cassava starch. 

Not only can it be exported, but it can substitute 
for the importation of starch as an input in local 
manufacturing sectors. 

A new mobile processor has emerged, making it possible 
to process cassava into wet fufu on site in remote areas. 

Although expensive, these mobile processors could 
transform cassava production in Nigeria, and address 
transport challenges between farm and factory.

The opportunities in Tanzania’s maize value chain are both 
large and diverse. Irrespective of political interference, both the 
domestic and the export market are expected to grow for  locally 
produced white and yellow maize. 

Annual demand for maize in Africa is expected to reach 52 million 
tonnes by 2020, creating export opportunities for countries that 
are well positioned to produce maize. 

The current lack of value-added activities provides ample 
opportunity as the country is expected to shift towards a more 
protein-based diet requiring livestock feed. 

Current practices can be improved substantially to increase 
yields, making harvests more reliable and export possibilities 
more stable. 

The investments necessary to achieve increased yields, let 
alone set up a structure of higher value-add activities, will 
be considerable. 

For production alone, good farming practices, storage, irrigated 
lands, and access to finance for inputs are all required. None of 
these is likely to improve in the short term. 

WHEAT IN ETHIOPIA CASSAVA IN NIGERIA MAIZE IN TANZANIA
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The World Economic Forum is proud to present 
“Building Partnerships for Sustainable Agriculture 
and Food Security: A Guide to Country-Led Action”. 
This guide has been developed in response to the 
growing demand for new models of multistakeholder 
collaboration to achieve food security, sustainable 
development and other global goals outlined in the 
UN Sustainable Development Goals. It is based on the 
experience of the Forum’s New Vision for Agriculture 
(NVA) initiative, which has worked since 2010 to 
catalyse and support multistakeholder partnerships 
that drive improvements in food security, environmental 
sustainability and economic opportunity at the  
national level.


A broad network of impassioned leaders has helped 
catalyse and champion the partnership approach 
described in this guide. The Transformation Leaders 
Network, a group of country-level action leaders and 
global experts, have driven innovation on the ground 
and contributed many of the insights that shaped 
the guide. The vision, commitment and hard work 
of these leaders has been the key driver behind the 
NVA’s success to date. The willingness of diverse 
stakeholders to innovate, take risks and collaborate in 
new ways shaped the new approach described here  
as the NVA Country Partnership Model.


Many organizations have contributed direct or in-kind 
resources. In particular we would like to acknowledge 
the donor agencies that have supported the NVA’s 
global-level work (including the Governments of the 
Netherlands and Canada); the Grow Africa Secretariat 
(including the Governments of the United States of 
America, United Kingdom and Switzerland), and the 
Grow Asia Secretariat (including the Governments of 
Australia and Canada). 


At the World Economic Forum, a small team has 
catalysed, supported and developed the efforts 
described here. Forum Managing Directors Sarita 
Nayyar and Richard Samans provided overall guidance. 
Arne Cartridge and Kavita Prakash-Mani serve as 
Executive Directors of Grow Africa and Grow Asia, 
respectively. The NVA team provided ongoing support 
for country partnerships, now led by Tania Strauss in 
collaboration with Saswati Bora and Lorin Fries. A  
team at Deloitte Consulting, led by Shay Eliaz and 
Pradeep Prabhala with Katie Webster, helped to frame 
and write this guide.


The New Vision for Agriculture has worked with over 
1,400 leaders in 500 organizations on 6 continents 
to develop the approaches captured here. Yet we 
recognize that we are just at the beginning of the 
journey of multistakeholder-led transformation of the 
agricultural sector. Our aim in publishing this Guide 
is to provide a dynamic resource that will empower 
and inspire the leaders who can build on and further 
develop these learnings to drive a transformation of  
the world’s agricultural and food systems.


Lisa Dreier
Head of Food 
Security and 
Agriculture 
Initiatives
World Economic 
Forum
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Over the past five years, the World Economic Forum’s New Vision for Agriculture (NVA) initiative has supported leaders 
in 19 countries across Asia, Africa and Latin America to develop action-oriented partnerships on the ground. These 
partnerships have mobilized over $10.5 billion in investment commitments, of which $1.9 billion has been implemented to 
date, benefiting 9.6 million farmers. 


The partnership models that have emerged from these efforts are diverse, but they are built upon a shared vision, a set 
of core principles, and series of key tactical steps that are similar across many countries. These elements have been 
captured here and described as the NVA Country Partnership Model. This approach can serve as a framework for action 
that can be adapted to any local context, and can evolve over time.


Guiding Principles of the NVA Country Partnership Model
–– Locally-owned and aligned with country goals
–– Market-driven with projects led by the private sector and rooted in viable business cases
–– Multistakeholder with open and inclusive engagement from the beginning
–– Holistic integrating full value chains that benefit all actors in the agriculture system
–– Globally connected and supported by an international network providing solidarity and support


Building a multistakeholder partnership is a journey, and partnership leaders continue to improve and refine their approach 
over time. Additional research is needed to evaluate the impacts of multistakeholder partnerships and the business model 
innovations they promote. Broader opportunities for partnership leaders to share experiences and best practices can help 
accelerate the learning process and avoid common pitfalls.


The aim of this guide is to provide a dynamic resource that will empower and inspire the leaders who can build on and 
further develop these learnings to drive a transformation of the world’s agriculture and food systems.


Executive Summary


Design Implement Adapt and Scale


1 Engage
Identify and engage 
influential Champions across 
stakeholder groups, including 
government, private sector, 
civil society and farmers’ 
organizations


4 Plan
Define specific goals and 
action plans to deliver impact 
on the ground, including 
framework to measure progress 
against goals


7 Scale
Scale and institutionalize 
proven models, adapting 
lessons and innovations 
developed in-country or through 
global/regional partnership 
exchanges and networks


2 Align
Develop a shared partnership 
agenda, including high-level 
goals and key opportunities 
which can be achieved through 
multistakeholder collaboration 


5 Implement
Implement action plans on 
a project-by-project basis 
by experimenting with new 
collaboration models, building 
business cases to align 
funding, and engaging local 
actors and experts


8 Review
Review the partnership 
strategy and structures 
as needed to seize new 
opportunities over time


3 Structure
Establish the partnership 
structure to drive ongoing 
collaboration among 
organizations


6 Advance
Leverage milestones to drive 
progress, including high-level 
global leadership convenings 
and in-country partnership  
meetings


The 8-Step Framework for Action
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To meet the challenge of sustainably feeding 9 billion 
people by 2050, the agricultural sector will need to undergo 
major transformation. More nutritious food will need to 
be produced using fewer resources, bringing greater 
benefits to farmers and rural communities. Achieving this 
transformation will require new approaches and extensive 
coordination among all stakeholders in the agricultural 
system. Market-based approaches, while not the only 
answer, will be an important tool in the “toolbox” to drive 
change – providing the efficiency, scalability and market-
based incentives to power a large-scale effort. 


Those key messages formed the heart of the New Vision 
for Agriculture defined by global leaders in 2010. To put 
the vision into action, leaders recognized the need for 
new approaches to partnership and collaboration among 
historically disconnected stakeholders. 


Starting in 2010 in Tanzania and Vietnam, then expanding 
rapidly to other regions, leaders have developed and 
championed innovative new partnership platforms at the 
country level with support from the NVA’s global network 
and a coordinating team based at the World Economic 
Forum. As these activities expanded, the Forum joined 
with regional institutions to establish two regional platforms 
– Grow Africa and Grow Asia – to provide multi-country 
support. 


The partnerships developed through these efforts are 
varied in structure, according to local context and needs. 
However they build upon a shared vision, a common 


Introduction: A New Model for Action  


set of core principles, and a set of key steps involved in 
catalysing and developing a partnership at the country level. 
This guide aims to distil and share the approach, broadly 
characterized as the NVA Country Partnership Model, into 
a flexible framework that can be applied in any country. 
While developed for the agricultural sector, the approach 
can be adapted for use in other sectors as well, and thus 
may be useful to a broad array of stakeholders seeking to 
support country-led efforts to achieve the UN Sustainable 
Development Goals.


This guide outlines the key elements of the NVA Country 
Partnership Model. It aims to serve as a resource for several 
audiences:
–– Country leaders and stakeholders working to build, 


strengthen and scale national-level partnerships in 
agriculture


–– Global and regional organizations partnering to advance 
food security and sustainable agricultural development 
through multistakeholder approaches


–– Leaders and experts who may wish to adapt this 
approach for use in other sectors


The guide is not intended to prescribe one set of “right 
answers”, but to share the key success factors identified by 
the NVA that can generate a successful multistakeholder 
partnership effort at the national level. It is intended to serve 
as a living document that can be refined over time by local 
and global partners working to achieve sustainable and 
inclusive development.







5New Vision for Agriculture


The New Vision for Agriculture, defined by World Economic Forum Partners in 2010, holds that to meet the world’s needs 
sustainably, agriculture must simultaneously deliver food security, environmental sustainability and economic opportunity. 
The Vision sets a goal of 20% improvement in each area per decade until 2050.


Achieving those goals requires a transformation of the agricultural  
sector, leveraging market-based approaches through a coordinated  
effort by all stakeholders, including farmers, government, civil society  
and the private sector.


To enable this transformation, the New Vision for Agriculture (NVA)  
initiative has catalysed and supported platforms for multistakeholder  
partnership in 19 countries across Africa, South-East Asia, India and  
Latin America. It has also helped catalyse two regional platforms –  
Grow Africa and Grow Asia – which work to coordinate efforts among  
new and existing countries in their respective regions. 


These platforms work by creating the infrastructure for distinct groups  
of stakeholders to come together and work hand-in-hand to solve the  
economic, social and environmental challenges that affect them all.  
Most country-level platforms have catalysed multistakeholder partnerships in multiple value chains, with each engaging 
a diverse set of partners who have a stake in building and strengthening the value chains in which they work. In many 
countries, the platform is coordinated by a secretariat, or “backbone organization”, which aligns and supports activities 
across all value chain partnerships. (See Step 3 for further details on platform structures, including secretariats.) 


For the purposes of this guide, the national platforms are referred to as “country partnerships” – but it is important to 
keep in mind that these country partnerships are driving action, investment and concrete outcomes through many 
multistakeholder collaborations within and across value chains.


Together, NVA-supported partnerships have mobilized over $10.5 billion in investment commitments, of which $1.9 billion 
has been implemented, reaching over 9.6 million smallholder farmers.


Grow Africa was co-founded in 2011 by the African Union Commission, NEPAD Agency and the World 
Economic Forum. To date, Grow Africa has mobilized over $10 billion in private sector investment commitments, 
of which $1.8 billion has already been invested in 12 countries, reaching 8.6 million smallholder farmers.
–– Tanzania: Southern Agricultural Growth Corridor (SAGCOT)
–– Mozambique: Beira Agricultural Growth Corridor 
–– Ethiopia: Ethiopian Agriculture Transformation Agency 
–– Rwanda: Rwanda Development Board 
–– Burkina Faso: Bagre Growth Pole 
–– Nigeria: Nigerian Agribusiness Group


Grow Asia was founded by the World Economic Forum in collaboration with the ASEAN Secretariat in 2015. It 
has been endorsed by all 10 Ministers of Agriculture and Forestry in ASEAN, and currently supports 5 countries 
leading national partnerships, which have collectively reached nearly 500,000 smallholder farmers through 26 
value chain initiatives. 
–– Indonesia: Partnership for Indonesia Sustainable Agriculture (PISAgro)
–– Vietnam: Partnership for Sustainable Agriculture in Vietnam 
–– Myanmar: Myanmar Agricultural Network
–– Philippines: Philippines Partnership for Sustainable Agriculture
–– Cambodia: Cambodia Partnership for Sustainable Agriculture


India             Maharashtra: The Maharashtra PPP-IAD engages over 60 organizations in 33 value chains, mobilizing $50 
million in investment and reaching almost 500,000 farmers.
Karnataka: In late 2015, the Government of Karnataka launched a public-private partnership to improve 
horticulture value chains through technology, value addition and marketing solutions.


Latin  
America


Mexico: New Vision for Agrifood Development (VIDA) engages 40 organizations in 4 value chains, mobilizing 
over $40 million in investment and reaching almost 90,000 farmers.


The New Vision for Agriculture 
Experience: From Global Vision  
to Country-Led Action  


Exhibit 1: Partnerships Catalysed or Supported by the New Vision for Agriculture Initiative


India             


ECONOMIC OPPORTUNITY


FOOD 
SECURITY


ENVIRONMENTAL  
SUSTAINABILITY


–– Ghana
–– Malawi
–– Côte d’Ivoire
–– Kenya
–– Senegal
–– Benin
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When and How to Use the New  
Vision for Agriculture Country 
Partnership Model
The Sustainable Development Goals, adopted by 
UN Member States in 2015, call for multistakeholder 
partnerships as a key tool to achieve progress across 
multiple sectors. Partnerships are widely cited and 
encouraged among nearly all stakeholders. By working 
together in partnership, all stakeholders – including farmers, 
companies, governments and civil society – can drive a 
collective effort that produces impact greater than the sum 
of its parts.


Combining the core competencies of diverse organizations 
through multistakeholder partnerships can generate 
benefits such as:
–– Increased financial, human and technical resources 


resulting in greater impact on the ground 
–– New expertise developed through the combined 


knowledge and experience of diverse stakeholders
–– Development of innovative new business and 


collaboration models 
–– Greater understanding of other stakeholders’ 


perspectives, goals and capabilities
–– Development of new mindsets, leadership approaches or 


institutional strategies across the sector


However partnerships are not an ideal solution for every 
problem. Their complexity creates high transaction costs 
and relatively lengthy time frames to generate results. The 
lack of well-tested, widely-accepted partnership models 
generates a great deal of innovation – as well as repetition 
of common mistakes. Before embarking on any new 
partnership initiative, leaders should evaluate carefully 
whether the multistakeholder partnership approach is the 
best solution for the problem at hand.


The NVA Country Partnership Model can be the right 
approach when:
–– Systemic transformation is needed. The scope of the 


challenge is large and complex, with many overlapping 
and interlinked issues that cut across sectors, 
geographies and actors.


–– Many stakeholders must take action. Interdependent 
stakeholders, many of whom don’t usually interact, must 
take action together to develop solutions at scale.


This type of broad multistakeholder partnership may not be 
the best solution when:
–– One organization can do it. The issue can be tackled 


by a single person or organization.
–– Similar efforts already exist. Partnership initiatives are 


already in place to tackle the problem.
–– Immediate results are required. The issue needs a 


time-sensitive and urgent response.


NVA-supported country partnerships often serve as 
informal solutions to gaps in the existing system. They 
provide a platform for stakeholders to align, set priorities, 
co-invest and collaborate in the agricultural sector – often 
filling a need not met by other organizations. Over time, 
the experience of engaging in the partnership may lead 
participating organizations to develop new institutional 
capacities and strategies, reducing or changing the need 
for the partnership itself. For this reason, it is important to 
think of partnerships as living and evolving mechanisms for 
collaboration that can adapt to meet changing needs over 
time, or may be phased out once their purpose has been 
fulfilled.
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Engaging Relevant Stakeholders: A Key to  
Partnership Success


To enable collaboration, all stakeholders must recognize 
their position as part of a larger ecosystem: one in which all 
actors influence each other and their environment, compete 
and collaborate, share and create resources, adapt to 
emerging challenges, and jointly lead ambitious efforts to 
transform the sector. Together, these stakeholders can 
develop stronger value chains and systems that lead to 
improved outcomes at each stage of food production and 
consumption, from “farm to fork”.


It is important to understand the six key stakeholder groups 
in an agriculture-sector partnership. Each has a specific role 
to play, and each derives unique value from participating. 
This is a key differentiator of the NVA partnership model: its 
ability to generate concrete outcomes that create value for 
the system as a whole and for each individual actor.


The summary below outlines common contributions and 
value propositions for each stakeholder group:


Exhibit 2: Key Stakeholder Contributions and Value Derived from Partnerships


Stakeholder Type Key Contributions Value Derived from Partnership


Government
Public sector officials at the 
national, state and local level


–– Set national goals
–– Establish an enabling policy environment and 
invest in infrastructure and other public goods 
and services
–– Create effective support mechanisms for farmers 
and investors, such as a “one-stop shop” for 
investor information and farmer capacity building


–– Improved economic and social outcomes for 
citizens
–– New private sector investment in agriculture, 
complementing public investment
–– Contributions to major initiatives or legacy


Private Sector
Global and domestic 
companies across the 
value chain, including small/
medium-sized enterprises 
and “enabling” companies 
such as finance and logistics


–– Invest in value chains, with a long-term view of 
investment that goes beyond short-term profit 
and considers the sustainability of sector
–– Integrate a partnership approach into a long-
term business strategy
–– Introduce new technologies, research or 
business models 


–– Sustainability and stability of business 
operations over the long term
–– Opportunity to innovate with new customers, 
technologies or business models – opening 
brand new markets
–– Alignment with strategic environmental, social 
or talent initiatives


Farmers 
Farmers, often organized 
or represented by national 
and local cooperatives or 
associations


–– Influence policy and investment by sharing the 
perspectives and recommendations of famers
–– Organize and train farmers, and invest in 
implementing new practices


–– Access to new technologies, information and 
markets
–– Increased yields and income


Civil Society 
Global, regional or local civil 
society organizations working 
to address food security and 
related issues in the country


–– Design programmes for environmental and social 
outcomes
–– Provide technical assistance, funding, capacity 
building and access to local grassroots networks 
in the country
–– Help create accountability for partnership 
activities and results, often including developing 
and tracking metrics


–– Improved economic, social and environmental 
outcomes – often at higher return on 
investment (ROI) than traditional development 
projects
–– Opportunity to innovate with new models to 
drive impact at scale
–– Opportunity to generate long-term, sustainable 
impact through market-based approaches that 
can become financially self-sustaining


Donors/International 
Organizations
Donors and major 
international organizations 
dedicated to food security 
issues, such as FAO, WFP 
and IFAD


–– Provide funding for initiatives that drive impact 
in specific areas and develop innovative vehicles 
for financing/risk management 
–– Contribute knowledge, advisory support and 
networks in relevant areas of expertise
–– Serve as convener of multistakeholder 
gatherings


–– Improved economic, social and environmental 
outcomes – often at higher ROI than traditional  
development projects
–– Opportunity to innovate with new models to 
drive impact at scale
–– Opportunity to generate long-term, sustainable 
impact through market-based approaches that 
can become financially self-sustaining


Research/Thought Leaders
Academia, research 
organizations and other 
thought leaders in the sector


–– Contribute knowledge, advisory support and 
networks in relevant areas of expertise
–– Promote partnership in spheres of influence


–– Unique opportunity to develop, test and 
contribute new ideas
–– Rich insights from “real world” applications
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The New Vision for Agriculture has used a core set of principles to guide its approach, as detailed below.


The New Vision for Agriculture 
Country Partnership Model


–– Owned and driven by local 
country leaders with direct 
stakes in the transformation 
of the agricultural sector


–– Supports the country’s 
aspirational direction, which 
is commonly expressed by 
the government through 
national plans and goals


–– Engages government 
commitment at all levels


–– Links to global goals (e.g. 
Sustainable Development Goals) 
and aligns with global initiatives and 
networks active in the country 


–– Shares and adopts lessons and best 
practices across countries


–– Focuses on the most impactful crops/
geographies/issues, utilizing an  
integrated approach that links actors 
across the entire value chain


–– Coordinates public and private sector 
investments across all pieces of the  
value chain, from production to  
processing to market


–– Ensures economic sectors, such as 
finance and IT, are engaged to strengthen 
the enabling environment and contribute 
innovative products/services 


Locally-owned 
and aligned with 
country goals


Globally supported by 
an international network 
providing solidarity and 
support


Holistic, integrating 
full value chains that 
benefit all actors in the 
agricultural system


Market-driven, with 
projects led by the private 
sector and rooted in  
viable business cases


Multistakeholder,  
with open and 
inclusive engagement 
from the beginning


–– Engages all relevant stakeholder 
groups including government, 
local and global private sectors, 
international organizations, civil 
society, farmers’ associations and 
research/academia


–– Builds trust and alignment to 
leverage the core competency of 
each organization, while ensuring 
mutual accountability through a 
harmonized framework


–– Focuses on providing opportunities 
and sustainable livelihoods for 
farmers, particularly smallholders 
and women


–– Deploys business models that 
are sustainable, evidence-based, 
inclusive and aligned with public 
sector goals and community needs


–– Measures goals and activities at  
the project level, with success  
defined by financial, social and 
environmental metrics


The 5 Guiding Principles
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Each step within the guide will include the following types of content:
–– Key Activities that can serve as a simple checklist for each step
–– Tips for Success including how to overcome common challenges or address difficult questions
–– In Focus sections with details on topics of special interest 
–– Case Studies from NVA-supported country partnerships to illustrate key concepts


The 8-Step Framework for Action


Multistakeholder partnerships iterate and evolve over time as they develop and mature. All country sectors are living, 
evolving systems, so partnerships must constantly adapt to stay relevant in changing contexts. 


3 Phases of Partnership Evolution


Design 
the framework for action


Implement 
projects and catalyse action


Adapt and Scale 
based on learnings


The cycles of partnership evolution can be summarized in three 
main phases (seen at right). Across these three phases, eight key 
steps can be distilled from the experiences of NVA-supported 
partnerships. These eight steps do not always happen in order, 
and in many cases multiple steps are under way at the same 
time. However, these steps represent a core set of activities that 
successful country partnerships have undertaken along their 
journeys. They are summarized below and described in detail on  
the following pages.


Design Implement Adapt and Scale


1 Engage
Identify and engage 
influential Champions across 
stakeholder groups, including 
government, private sector, 
civil society and farmers’ 
organizations


4 Plan
Define specific goals and 
action plans to deliver impact 
on the ground, including 
framework to measure progress 
against goals


7 Scale
Scale and institutionalize 
proven models, adapting 
lessons and innovations 
developed in-country or through 
global/regional partnership 
exchanges and networks


2 Align
Develop a shared partnership 
agenda, including high-level 
goals and key opportunities 
which can be achieved through 
multistakeholder collaboration 


5 Implement
Implement action plans on 
a project-by-project basis 
by experimenting with new 
collaboration models, building 
business cases to align 
funding, and engaging local 
actors and experts


8 Review
Review the partnership 
strategy and structures 
as needed to seize new 
opportunities over time


3 Structure
Establish the partnership 
structure to drive ongoing 
collaboration among 
organizations


6 Advance
Leverage milestones to drive 
progress, including high-level 
global leadership convenings 
and in-country partnership  
meetings
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Overview 


Partnerships often begin with a bold aspiration or idea that requires innovation 
and multistakeholder leadership to achieve. Engaging the right leaders to drive 
and champion such an effort is critical to its success. The spark to catalyse 
new efforts in NVA-supported countries has always come through an official 
call to action by a senior public official; however in many cases the government 
commitment was the result of a proactive effort by private sector or civil society 
leaders who saw an opportunity to unlock the country’s potential through 
collaboration.


While the experience of every country has been unique, the individuals 
developing and driving the NVA-supported partnerships often demonstrate similar characteristics or roles, described by 
the five common archetypes for partnership leaders below. Individuals may play more than one role simultaneously, or 
may take on different roles at different stages of the partnership.


These archetypes will be used to note leadership roles in Steps 1-3. 


Who is this person? What is their role?


A senior public official who uses their 
position of power and influence to initiate the 
partnership effort 


Officially articulates the call to action which catalyses 
a leadership response and commitment in the country


High-level, visionary decision-makers from 
business and other stakeholder groups who 
are willing to commit to leading action to 
transform the country’s agricultural sector


Collectively lead the effort to launch a new 
partnership, including engaging personal networks, 
defining the vision and establishing partnership 
strategies and structures (~10-20 people)


A uniquely passionate individual who “never 
gives up” and spearheads the champions’ 
efforts to drive the partnership forward; can be 
from any stakeholder group but must be able to 
gain trust and wield influence across all groups


Leads progress and drives actions taken by 
champions, especially in initial phases of a 
partnership


Supporting actors from diverse stakeholder 
groups who collaborate with the partnership 
in specific areas of expertise 


Contribute relevant expertise, provide access to 
critical networks and align in-country activities or 
initiatives with the partnership


A neutral, independent party who 
coordinates and facilitates interactions 
across the partnership (e.g. civil society 
organization, academic/university leader, or 
New Vision for Agriculture, Grow Africa or  
Grow Asia)


Convenes and facilitates discussions among 
multistakeholder groups, providing a neutral space 
for strategic dialogue (often undertakes preparation 
in advance of the meetings including landscape 
research, securing commitment from stakeholders 
and ensuring the alignment of interests)


ENGAGESTEP1
Identify and engage influential Champions across stakeholder groups, 
including government, private sector, civil society and farmers’ organizations.


Engage ImplementAlign ReviewScaleAdvancePlanStructure


Catalyst


Champions


Driver


Enablers


Facilitator


Exhibit 3: Five Common Archetypes of Partnership Leaders
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Key Activities


Led by Facilitator and Driver, with support from early Champions.


Map the key strategic stakeholders in the country. As a starting 
point, map the influential leaders and organizations who are active in 
the country’s food and agricultural sectors. This is often done through 
informal networks, for example with initial private sector contacts helping 
to identify major industry players across sectors, and government 
contacts helping to identify active civil society and farmer organizations. 
Identify individuals who are a high priority for the partnership to engage, 
as well as the networks needed to reach them. 


Articulate the value proposition. In preparation for meetings with  
initial Champions, articulate a clear value proposition for joint 
coordination, both for the sector overall and for each specific 
stakeholder (see Exhibit 2). Each individual will require a different 
approach, and it is helpful to consider the question of what the 
partnership can do to help the organization be successful. 


Secure commitment from initial Champions. During initial 
conversations with each Champion, it is important to develop an 
understanding of each individual’s motivations, needs and priorities. 
These conversations tend to be most productive on a one-on-one 
basis, as it can take time to earn trust and reveal what truly drives each 
individual. Spending time upfront to develop trust and confirm the 
existence of shared goals among the right group of core Champions 
often goes a long way to build trust and prevent misalignment down  
the road.


Characteristics of 
Systems Leaders and the 
Partnership Mindset


What does it take to be a 
transformational leader? The inspiring 
individuals championing efforts across 
country partnerships today offer 
insight into common success factors:
–– Ability to listen – and see things 


from a new perspective
–– Unshakable commitment to the 


cause – and dedication to keep 
moving forward in the face of 
challenges and uncertainty


–– Ability to inspire commitment at 
all levels – from chief executive 
officers and ministers to workers 
on the ground


–– Openness to new ways of working 
– and flexibility to adapt approaches 
quickly if they don’t work


–– Humility, and patience – to 
maintain motivation and a positive 
outlook along the journey 


Systems leaders must embrace 
and promote “the partnership 
mindset” within and across all levels 
of participating organizations. This 
mindset includes:
–– An understanding of the complexity 


and interlinkages of issues and 
actors across the food system


–– A commitment to making the 
system work in order to achieve 
individual goals – rather than 
focusing purely on individual goals


–– A willingness to innovate, take 
risks, feel vulnerable and put trust 
in others


–– The capacity for (and interest in) 
learning to understand other 
viewpoints and interests


For additional guidance on systems 
leadership, refer to the Harvard 
Kennedy School publication, “Tackling 
Global Challenges: Lessons in System 
Leadership from the World Economic 
Forum’s New Vision for Agriculture 
Initiative.”


In Focus


Tips for Success


What’s the best way to get started? 


Focus on engaging key Champions. Securing commitment from 
the first few Champions can be the hardest part, but once in place, 
they can be very helpful in building momentum. Target people 
who are deeply embedded in the country sector, have strong local 
networks and have a stake in spurring long-term change. Initial 
Champions have most often been government officials or major 
private sector players, and these two groups are often most critical 
as starting points to mobilize additional players.


Look for “the partnership mindset”. It takes a special type of 
leader to drive large-scale transformation. Champions must adopt 
new ways of working together in a new “partnership mindset”, with 
the understanding that each player is an equal partner in driving 
economic and social change. These people are not always easy 
to find, but recognizing key traits can help identify and develop the 
right people for the role (see “In Focus: Characteristics of Systems 
Leaders and the Partnership Mindset”).


FacilitatorEnablersDriverChampionsCatalyst



http://www.hks.harvard.edu/centers/mrcbg/programs/csri/research-publications/research-reports

http://www.hks.harvard.edu/centers/mrcbg/programs/csri/research-publications/research-reports

http://www.hks.harvard.edu/centers/mrcbg/programs/csri/research-publications/research-reports

http://www.hks.harvard.edu/centers/mrcbg/programs/csri/research-publications/research-reports

http://www.hks.harvard.edu/centers/mrcbg/programs/csri/research-publications/research-reports
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Catalyst: President Jakaya Kikwete of Tanzania heard 
the New Vision for Agriculture articulated during the World 
Economic Forum Annual Meeting 2010, and recognized 
alignment with the goals of Tanzania’s agricultural sector, 
where the local government and private sector had 
already identified priorities for private-sector led action and 
investment through the Kilimo Kwanza (Agriculture First) 
national vision.


Facilitator and Driver: President Kikwete asked the World 
Economic Forum to help engage and convene the global 
community, including international investors, to support 
Tanzania’s agriculture-sector development in the context 
of the New Vision. The New Vision for Agriculture team 
met with Tanzanian leaders, briefed global companies on 
Tanzania’s interest in launching a partnership, and arranged 
and prepared for the first convening of all interested 
stakeholders in May 2010.


Champions: At the May 2010 World Economic Forum on 
Africa, the President chaired a series of multistakeholder 
dialogues with leaders of government, global and local 
businesses, international organizations and donor agencies, 
civil society and farmer leaders. These stakeholders 
committed to form a new collaborative effort to advance 
agriculture in Tanzania through the development of growth 
corridors, with an initial focus on the Southern Agricultural 
Growth Corridor (SAGCOT). The President established 
a multistakeholder task force, co-chaired by Minister of 
Agriculture Stephen Wasira and Unilever Executive 
Vice-President Frank Braeken, to develop an investment 
blueprint for the corridor that was launched eight months 
later by the Prime Minister in Dar es Salaam and the 
President at the World Economic Forum Annual Meeting in 
Davos. 


Enablers: A consortium of expert consultants led by 
ProRustica and AgDevCo developed the investment 
blueprint, drawing from their experience with Mozambique’s 
Beira Corridor and from the input of other stakeholders, 
including USAID, the Royal Norwegian Embassy, AGRA, 
farmers’ organizations and agribusiness and financial-
sector companies.


Catalyst: In 2011, Mexican Minister of Agriculture 
Francisco Mayorga Castaneda approached the Forum to 
propose collaboration to achieve Mexico’s agriculture goals 
through the New Vision for Agriculture. (Following his tenure, 
two successive ministers – Enrique Martinez y Martinez and 
Jose Eduardo Calzada Rovirosa – have further developed 
and championed the partnership.)


Facilitator: The minister requested that the World 
Economic Forum help engage global players investing in 
Mexico and facilitate initial public-private discussions on the 
value of creating a new country-level partnership.


Champions: A group of private sector leaders from 
local and global companies, including Grupo Altex, 
Grupo Minsa, Nestle and PepsiCo, were passionate 
about transforming Mexico’s agricultural sector through 
partnership. These Champions led efforts throughout 2011-
2012 to engage and align interests among the private sector 
and the Ministry of Agriculture (SAGARPA), focused on five 
major commodity value chains. The approach sparked new 
collaborations and was supported and publicly endorsed by 
the Minister of Agriculture.


Driver: A domestic company called Grupo Altex 
designated a senior executive, Enrique Merigo, with a 
passion for the cause to coordinate partnership efforts on 
behalf of the Champions.


Enablers: Enablers supporting the effort included the 
Consejo Nacional Agropecuario (CAN, Mexico’s largest 
producers’ association), the Asociacion Mexicana de 
Secretarios de Desarrollo Agropecuario (AMSDA, an 
association of state-level governments), USDA and IMCO  
(a Mexican research organization). 


MEXICO
Strong Championship by the Domestic  
and Global Private Sector


TANZANIA
Multistakeholder Momentum Catalysed  
by a President


CASE STUDIESSTEP1
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Engage ImplementAlign ReviewScaleAdvancePlanStructure


Overview


A shared partnership agenda often encompasses the following elements:
–– Vision statement. Set a clear definition of the partnership’s objectives (ideally encompassing economic, social and 


environmental dimensions, which are aligned with the country’s national goals).
–– High-level, aspirational, time-bound targets for impact (e.g. reach 1 million farmers by 2015). Set a quantity big 


enough to make an impact and realistic enough to create buy-in and actionable plans to achieve it.
–– Shared priorities for the partnership. Set priorities based on areas of highest impact or potential within the country – 


keeping in mind that the ultimate outcomes to work towards are the establishment of new value chains that benefit all 
actors from the farmer to the consumer:
–° Commodity/crop value chains that are both commercially viable and socially impactful
–° Cross-cutting issues (e.g. agrifinance, ICT, infrastructure) that can be addressed through multistakeholder 


coordination
–° Geographical regions


Key Activities


Led by Facilitator and Driver, with key  
input from Champions and Enablers.


Conduct country landscape analysis. To set a joint vision, an aligned understanding must be developed on the state of 
agriculture in the country, including opportunities and challenges within specific value chains. Leverage existing analyses 
and/or undertake new academic mappings, which could be funded by donors, the government or by initial Champions as 
“seed funding”. The analysis can also be conducted informally with stakeholder surveys and interviews. 


Convene initial Champions and unblock communication. Bring Champions together to facilitate open discussions on 
each stakeholder’s goals and challenges within the agricultural sector. Listen to understand the experience of others, and 
start identifying mutual priorities. Keep in mind that while each stakeholder has their own goals that they hope to achieve 
through partnership, these discussions can help align complementary goals that can together achieve the shared vision. It 
is important to engage all key stakeholders in this process from the start – while this can initially increase complexity and 
slow down the alignment process, it increases the partnership’s likelihood of long-term success by establishing a strategy 
that is co-designed and broadly supported.


Define the partnership agenda. Based on the areas of overlap identified in partnership discussions, align on a vision, 
high-level goals and a set of priorities to focus partnership activities. To maximize impact in the country, it is critical 
to ensure alignment with national frameworks (often under the Ministry of Agriculture, Investment/Economy, Rural 
Development, etc.), and where possible global or regional initiatives active in the country (e.g. the Food and Agriculture 
Organization of the United Nations, the World Food Programme, etc.).


ALIGNSTEP2
Develop a shared partnership agenda, including high-level goals and top 
opportunities that can be achieved through multistakeholder collaboration.


FacilitatorEnablersDriverChampionsCatalyst
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Tips for Success


How can trust be built? 


Leadership personalities are key. The initial group of leaders must set the tone in the spirit of “the partnership 
mindset” (see “In Focus: The Partnership Mindset”).


Acknowledge and set aside tensions upfront. There are often strong and long-held tensions between 
stakeholder groups, particularly in country contexts where public-private cooperation is a new idea. Acknowledge 
and agree to set aside existing distrust and conflict among stakeholders. Focus instead on areas of agreement, and 
use the partnership process (dialogue, action planning, and collaboration) to build trust through direct experience. 


Lean on a neutral Facilitator. The Facilitator can be very helpful to create a “spirit of partnership” among 
stakeholders who are wary of or unfamiliar with each other. The facilitator also helps to provide a sense of neutrality, 
credibility and fairness – establishing “rules of the game,” such as equal participation by all stakeholders.


What if the group can’t align on a set of priorities? 


Emphasize flexibility. Partnerships don’t always know the right opportunities until they start, so the agenda should 
be built with flexibility in mind to ensure it stays relevant over time.


Consider focus on “value chain entry points”. Some partnerships have started with one commodity value chain 
as an entry point to test and demonstrate the value of the partnership approach – for example Nigeria and Ghana 
started with cassava and are now expanding into other crops. This approach is best pursued in crops that are 
“most likely to succeed”, such as those with strategic national importance, demonstrated commercial potential and 
a mature regional market with active demand and producers across the value chain.
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In 2010, Vietnam was preparing a 10-year national 
plan for agriculture, with 10 strategic crops selected for 
highest potential impact. The New Vision for Agriculture’s 
three goals of food security, economic opportunity and 
environmental sustainability resonated with the Minister of 
Agriculture and Rural Development, who recognized that 
the government had similar goals for Vietnam’s agricultural 
sector and needed to engage the private sector to succeed. 


The NVA team identified and engaged key stakeholders 
from the private sector who could contribute to the agenda, 
and held a strategic dialogue with the initial group of 
13 companies, academic experts and the Government 
of Vietnam to map top opportunities for collaboration. 
The group agreed to focus on five value chains that 
were a high priority for both business and government: 
coffee, fisheries, fruits and vegetables, tea and maize. 
By the end of the meeting, Vietnam’s Public-Private Task 
Force on Sustainable Agriculture was created with a 
goal of advancing sustainable, large-scale, agricultural 
production with improvements in productivity, quality and 
competitiveness in efforts to achieve national food security 
and economic growth. The partnership   officially changed 
its name in 2015 to become the Partnership for Sustainable 
Agriculture in Vietnam (PSAV).


In 2011, the Ministers of Agriculture and Trade of Indonesia 
learned of early partnership progress in Vietnam and were 
interested in launching a multistakeholder effort to support 
Indonesia’s national plan for food security. The NVA’s goals 
of food security, economic opportunity and environmental 
sustainability contributed directly to the government’s plan, 
and initial one-on-one conversations between the World 
Economic Forum and private sector Champions revealed 
that the NVA’s “20/20/20” targets resonated as tangible, 
measurable goals that stakeholders were willing to work 
towards. 


The Forum facilitated two initial meetings between four 
ministries, seven private companies and experts, where the 
private sector leaders put forward 10 priority commodities 
that would contribute to the government’s food security 
plan: coffee, cocoa, corn, dairy, horticulture, palm oil, 
potatoes, rubber, rice and soybean. The meetings resulted 
in an official launch of the Partnership for Indonesia 
Sustainable Agriculture (PISAgro) to provide an innovative, 
multistakeholder model to advance economic growth, 
global food security and environmental sustainability 
through a market-based approach. PISAgro adopted the 
NVA’s Vision 20-20-20, with targets of increasing farm 
yields by 20%, reducing poverty by 20% and reducing 
greenhouse gas emissions by 20% – all by 2020. 


INDONESIA
Creating a Partnership to Support Government  
Plans for Food Security


VIETNAM
Creating a Partnership Agenda to Support Vietnam’s 
10-Year Plan


CASE STUDIESSTEP2
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Overview 


Driving progress on a shared agenda across many organizations requires strong management and coordination. As the 
partnership transitions from visioning to action planning, structures must be put in place to help formalize the partnership’s 
mandate for action and build ownership and commitment to the agenda among all individuals. Coordinating structures 
can be set up formally or informally during initial stages of the partnership, and many adapt over time. While each NVA-
supported partnership platform has established unique coordination structures based on the local environment, three 
levels of leadership are normally involved:
–– A Direction-Setting Group to provide governance and strategic guidance  


for the overall partnership
–– Working Groups to drive action on specific projects
–– A Secretariat to facilitate and coordinate partnership activities across  


all groups


The roles and composition of these groups are summarized below. For the remainder of this guide, reference will be made 
to these three groups to describe key leadership roles.


Exhibit 4: Three Key Leadership Groups


STRUCTURESTEP3
Establish the partnership structure to drive ongoing collaboration among 
organizations


Who is involved? What is their role? Who leads?


Direction-Setting 
Group


–– High-level, visionary 
decision-makers who are 
willing to commit to leading 
action (includes Champions, 
Catalyst and/or Driver)


–– Define and champion the 
vision


–– Guide strategic decisions 
and ensure delivery on 
commitments


–– Grow the partnership’s 
impact 


–– 1-2 co-chairs, most often from 
the public and/or private sector


–– Rotating leadership across all 
partners (as used by some 
multistakeholder partnerships)


Working Groups –– All stakeholder groups 
across the food system 
who collaborate with 
the partnership on  
implementation (includes 
Champions and Enablers)


–– Define and implement 
action plans


–– Build the business case 
and secure funding


–– Monitor and share results


–– 1 leading organization 
committed to action in a 
specific value chain or issue 
area: 


–– Value chain groups led by a 
company to provide business 
value


–– Issue groups led by any 
stakeholder – i.e. a university 
for sustainability, or a farmer 
leader for smallholder models


Secretariat –– Neutral, independent 
coordinator who facilitates 
interactions across the 
partnership; this partnership 
facilitator should be impartial, 
without political or economic 
motivation, to gain the trust 
of all involved stakeholders 
(includes Facilitator)


–– Engage partners
–– Broker collaboration
–– Shape strategy 
–– Convene and organize
–– Monitor and report
–– Support partnership 


leadership and 
governance


–– Secretariats come in many 
shapes and sizes and are 
structured to  provide tailored 
support to each partnership 
(see further details below)


Engage ImplementAlign ReviewScaleAdvancePlanStructure


Direction-Setting Group


Secretariat


Working Groups
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Key Activities


Led by Driver and Facilitator, with input from all Champions.


Appoint leaders of Direction-Setting Group and Working Groups. 
Leaders should be identified for each of these groups, as each plays 
a key role in formalizing the partnership’s mandate and driving action 
forward. Note that assigning individual commitments may require 
securing additional levels of buy-in – i.e. a regional or global office for a 
company, or senior government officials.


Establish initial coordination capacity. A partnership can take 
significant time, energy and resources to coordinate across all 
stakeholders. Most NVA-supported countries have found it critical to 
establish an independent secretariat with full-time staff, though the 
structure, process and timeline to do so vary by the partnership’s needs. 
Some set up an independent secretariat at the outset, while others 
assign an informal coordinating role as an interim step to scope more 
permanent options. 


Establish the secretariat by answering five critical design questions  
(see “In Focus: Establishing a Secretariat”):
–– Funding model: Who funds the secretariat (e.g. public, private and/or 


donor funds)?
–– Institutional identity: Is the secretariat based in a new or 


existing organization? If it’s based in an existing organization, is it 
independently governed?


–– Core functions: What is the secretariat’s function and purpose? 
–– Staffing model: Who leads the secretariat, and what resources and 


skills are required?
–– Governance: What combination of stakeholders will form a  


governing body? 


FacilitatorEnablersDriverChampionsCatalyst


Tips for Success


How can individuals prepare  
and secure buy-in from their own 
organizations?


Communicate partnership value 
throughout the organization. 
Before taking formal and active 
leadership roles, each individual 
must secure the explicit support of 
their organization. Commitment from 
the top is critical, but support from 
peers and team members is also 
important to bring the organization 
along the partnership journey. 


Set expectations. Active Working 
Group leaders estimate that they 
spend anywhere from 20% to 60% 
of their time on the partnership, with 
wide variations based on scope of 
activity, individual roles and existing 
partnership structures. Set and align 
expectations to meet the needs of 
the partnership. 


How can shared ownership and 
commitment be created among all 
partners?


Create structures for shared 
ownership and transparency. 
An independent secretariat and 
multistakeholder governance are 
structural elements that can help 
give an equal voice to all partners.


Define clear commitments 
and “rules of engagement.” 
Leaders need clarity on the roles 
and expectations of each partner, 
including resource commitments, 
intellectual capacity and/or monetary 
investments. Define “rules of 
engagement” to help manage 
interactions among the group.


Define “guiding principles” for 
the partnership that reflect 
the core values shared by all 
partners. Such principles need not 
be rigid, but are intended to guide 
overarching activities and help 
resolve conflicting priorities or value 
judgments among different partners.







18 New Vision for Agriculture


Establishing a Secretariat


As the partnership transitions from visioning to action planning, an independent  
secretariat provides value in three ways:


–– Focus. With a full-time staff handling coordination, other partners spend less time on  
administration and can focus on driving action towards goals.


–– Commitment. Contributing resources requires a sense of ownership to the partnership agenda,  
leading to stronger commitment and alignment among partners.


–– Professionalism. A professional staff, office and website provide credibility to the partnership, which helps to 
mobilize new partners, resources and staff.


Leaders must answer five key design questions as they set up a new secretariat. The following considerations can 
help countries build a strong secretariat that is right for the local context:


–– How will the secretariat be funded? Partnership leaders must first consider which stakeholders they would like 
to engage in funding the secretariat. Options can include multistakeholder or exclusively private-sector funding 
models. Different funders will have different priorities, which can inform the partnership’s strategic direction 
and activities. For example funders may require the secretariat to take on specific functions or measure certain 
results. Partnership leaders can develop proposals to meet the interests of different potential funders and 
partners, including
–° Definition of the partnership’s value to the sector as a whole and to specific stakeholders – and the 


importance of supporting the secretariat to enable the execution of its vision and goals.
–° What activities potential funders are willing to support (e.g. value chain development; work on specific 


issues; knowledge management and monitoring; etc.). Partnerships may be able to secure funding for 
specific initiatives, such as measurement and evaluation or capacity building, before securing longer-term 
funding for a full secretariat.


–° What specific services will be provided by the secretariat, and what value it will provide to partners


–– Where is the secretariat hosted? Many countries with formal secretariats have opted to create a new 
independent organization, which provides neutrality and flexibility to adapt to the unique nature of the 
partnership. Another option would be to host the secretariat within an existing neutral organization, such as a 
university or international institution. For example the World Economic Forum hosted the Grow Africa partnership 
in its initial phase and now the secretariat has moved to the NEPAD agency.


–– What will the secretariat do? Each country partnership will have unique needs, and the functions of the 
country’s Secretariat should be tailored accordingly. Common roles are summarized in the above chart, but each 
country will need to assess its own needs and resources. 


–– How can the right people be secured? The skill set required for effective secretariat leadership and staffing 
can be quite unique. Professionals who have high energy and drive, a “partnership mindset” and experience with 
different stakeholder sectors can be in high demand. Some useful tips include: 
–°  Assemble a team with diverse and complementary backgrounds.
–° Hire consultants or interns to fill gaps on a short-term basis.
–° Over time, consider training programmes for new hires and partners to expand the pipeline of partnering skills 


within the partnership’s network.


–– How will the secretariat be governed? Inclusive and transparent governance is essential to ensure that all 
partners see their interests represented in strategic and tactical partnership decisions.


In Focus
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Tanzania’s SAGCOT Centre Ltd. was established shortly 
after the President’s launch of the SAGCOT Investment 
Blueprint to capitalize on the leadership momentum and 
facilitate partnerships for inclusive and sustainable agricultural 
development in the region. Initial commitments from the 
government, development partners and other stakeholders 
established the group, with a secretariat design that was  
later refined with support from Grow Africa and others. 
Individuals on the initial Executive Committee leveraged the 
Blueprint to secure the tangible commitments and funding resources. The partnership’s multistakeholder origins were 
reflected in many of the secretariat’s structural decisions, including a multistakeholder governance board, multistakeholder 
funding streams and core staff leadership with experience from the public, private and civil society sectors.


TANZANIA
Multistakeholder Structures


CASE STUDIESSTEP3


Exhibit 5: Highlights of the Tanzania Model


Funding –– 7 grant agreements, including 6 donors and the Government of Tanzania
–– Nominal membership fees from partner companies and institutions to cover meeting expenses


Institutional 
Identity/Host


–– Independent entity: non-profit organization


Secretariat 
Functions


3 main functions:
–– Serve as an administrative unit to coordinate partnership activities
–– Share information across the partnership
–– Act as an honest broker between different partners 


Additional activities:
–– Identify and support partners to address bottlenecks that hinder implementation of inclusive 


investments
–– Map market and value chain opportunities for green and inclusive development in SAGCOT’s 


clusters
–– Highlight environmental sustainability issues and help mobilize resources and stakeholders to 


address them


Leadership and 
Staffing


–– Led by a CEO with centralized and regional support from 15 staff and 15 consultants
–– Experienced leadership team acquainted with the public, private and civil society sectors


Governance 
Structure  
(i.e. Direction-
Setting Group)


–– SAGCOT Board (multistakeholder board)
–– Participation by 7 members including the Minister of Agriculture, the private sector, the World 


Economic Forum and other independent experts representing universities, research institutes and 
consultancies


Working Group 
Structure


–– 13 value chain-based Working Groups led by private sector investors
–– In the Ihemi geographic cluster, SAGCOT partners have also established a Green Reference 


Group to provide guidance on sustainability and inclusivity issues and a Finance Working Group 
that identifies financial solutions across value chain initiatives
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In Indonesia, the launch of PISAgro was driven by a core 
group of seven founding company Champions who worked 
for 18 months after their first meeting to establish the 
right partnership structures. Due to the complexity of the 
Indonesian agricultural sector and the private sector’s  
central role in driving the partnership, Champions made 
sure they had the right global and domestic companies 
truly committed to the partnership (including buy-in at the 
chief executive officer level and a commitment to fund the 
secretariat) before moving forward with projects. This private sector ownership is reflected in PISAgro’s secretariat funding 
model, private sector Board and value-added services provided by the secretariat. 


INDONESIA
A Private Sector-Driven Model


Exhibit 6: Highlights of the Indonesia Model


Funding –– Annual membership fees of over 20 partner companies
–– 5+ companies committed to 5-year funding to ensure the sustainability of the partnership 


(including full-time instead of contract secretariat staff)


Institutional 
Identity/Host


–– Independent entity: non-profit organization


Secretariat 
Functions


–– Support PISAgro Board in its key roles, in particular in articulating key actions recommended for 
national and regional government 


–– Link across key internal and external stakeholders 
–– Facilitate information sharing and disseminating best practices
–– Assure transparency of progress of Working Groups, i.e. providing standardized reporting format 


along the key parameters
–– Attract new members
–– Serve as one-door access for government entities to PISAgro


Leadership and 
Staffing


–– Led by an Executive Director with 2 staff
–– Supported by a lean team balanced by strong company commitments: each partner company 


must contribute a staff member to work on the partnership


Governance 
Structure  
(i.e. Direction-
Setting Group)


–– PISAgro Board (private sector and civil society) co-chaired by President Director of Nestle 
Indonesia and CEO of Sinar Mas Agribusiness


–– Participation by 7 founding companies, the International Finance Corporation, IDH - Sustainable 
Trade Initiative


–– Engagement of advisers from 4 government ministries and Grow Asia


Working Group 
Structure


–– 10 commodity Working Groups, led by the private sector
–– 1 cross-cutting Working Group on agrifinance


CASE STUDIESSTEP3
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Key Activities


Led by Direction-Setting 
Group and Secretariat at  
the partnership level, and  
Working Group leaders  
at the Working Group level.


At the partnership level:
–– Align on partnership-wide goals and impact targets. Set 


overarching action goals and impact targets to guide Working 
Group goal-setting. Leaders should also set measurable targets 
for the partnership effort itself, such as stakeholders engaged, 
meetings scheduled or systemic challenges addressed. 


–– Define a framework for mutual accountability. This should 
include clear and simple processes to collect information, 
communicate and report progress across the partnership, 
including key performance indicators (KPIs). 


–– Set major partnership-level meetings and milestones for 
key deliverables. This may include regular secretariat meetings 
with the governance committee, Working Group leaders and/or 
the full partnership (see Step 6).


At the Working Group level:
–– Define specific goals and action plans. This should include 


activities, roles/responsibilities of each partner and timelines 
for deliverables. It is ideal to enact a robust results framework 
with “bifocal goals” that include short-term and medium-term 
goals linking to the longer term, visionary goals to achieve 
transformation of the sector. Keep in mind that some value 
chains may take longer to produce results, for example those 
lacking existing infrastructure or based on perennial crops. (For 
additional guidance on building an action plan, see the Grow Asia 
Project Design Checklist in Annex B.)


–– Define Working Group-level reporting processes. 
Working Groups should also establish internal reporting and 
communication procedures to enable consistent project 
monitoring and swift action where needed to troubleshoot. 
Individual Working Groups or projects may choose to define 
additional indicators beyond the partnership-level KPIs, based 
on what is most relevant to their specific partners and goals.


–– Implement regular meetings and communications. Based 
on the major milestones set at the partnership level, Working 
Groups can set their own regular interim checkpoints and 
milestones to drive progress towards major delivery points. 


Overview


The exercise of defining goals and action plans is important to conduct for both the overall partnership and for each 
specific Working Group. Plans and targets should be coordinated across the partnership so that all projects are aligned to 
reinforce common goals.


To ensure effective delivery, it is important to define clear roles and responsibilities of the different partners, and to agree 
on structures for mutual accountability. This includes regular meetings to ensure follow-through, and definition of an 
impact framework to track progress towards agreed goals over time. 


PLANSTEP4
Define specific goals and action plans to deliver impact on the ground, 
including a framework to measure progress against goals.


Tips for Success


How can the shared ownership of  
action plans be instilled to strengthen partner 
engagement and commitment? 


Be inclusive. Action plans should not reflect 
the plans of just one stakeholder, but should 
be a collaborative process that accounts for 
the goals, plans and expected contributions 
of all organizations. Many partnerships and 
Working Groups set up co-chairs to ensure 
the representation of varied stakeholder 
interests.


Empower leaders throughout all levels of 
each organization. Working Group leaders 
must be empowered by their respective 
organizations to make decisions and drive 
action forward. These leaders must in turn 
encourage and support the same principles 
of ownership and commitment across all 
levels involved with implementation.


How can impact be measured? 


Leverage external tools and expertise. 
The NVA has defined a global impact 
framework with suggested indicators, and 
Grow Asia has developed a comprehensive 
theory of change and monitoring and 
an evaluation framework (see “In Focus: 
Measuring Impact”).


Keep it simple. KPIs should not become 
an overwhelming burden for partners to 
track, so focus only on the most meaningful 
measures of progress. Organizations often 
have existing reporting requirements, 
methodologies or even templates that can 
provide a good starting point for defining and 
tracking indicators for all partners. Complex 
indicators can be phased into reporting over 
time, and should not slow the partnership in 
launching projects and building momentum. 


Engage ImplementAlign ReviewScaleAdvancePlanStructure


Direction-Setting Group


Secretariat


Working Groups
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Measuring Impact


Measuring impact is an important tool for partnerships and should be considered essential  
to tracking progress towards joint targets. The NVA has defined a set of indicators that  
country partnerships can use to track progress across the three dimensions of food  
security, environmental sustainability and economic opportunity. 


Project indicators to be tracked by country partnerships:
–9 Dollars invested (actual) and committed to specific projects
–9 Number of farmers engaged (by gender)
–9 Percentage and metric tonnage change in yield per hectare
–9 Percentage change in farmer net income 
–9 Percentage change in water use per tonne of production in areas under irrigation
–9 Number of hectares adopting improved technologies, practices and solutions through the project
–9 Proportion of project area covered by landscape-level biodiversity management plans
–9 Percentage change in rate of greenhouse gas emissions (optional)
–9 Soil health, e.g. depth of top soil, pH, soil organic matter (SOM) and nutrient levels (optional)


Grow Asia has also defined its theory of change, which can help country partnerships understand how activities 
result in specific outputs and contributions to short-term and long-term goals. 


In Focus


Exhibit 7: Grow Asia Theory of Change for Year 1
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Review projects


Design an Innovation Fund


Report on project impacts 
and partnership activities


Develop guidance on 
partnerships and projects


Strengthen/scale partnerships in 
Indonesia and Vietnam


Establish secretariats in Vietnam, 
Philippines, Myanmar


Explore opportunities in 
Cambodia and other countries


Design Country Partnership Fund


Organize networking events Develop bottom-up research agenda 
in collaboration with partners


Design and roll-out 
monitoring plan


Develop project dashboard
Broker partnerships


Identify investment 
opportunities Commission research and disseminate 


findings including policy briefs


Host inclusive agribusiness roundtable


Create a Best Practice Exchange


Strengthen and expand existing country partnerships
Broker 


new country 
partnerships


Convene agribusiness decision-makers, 
policy leaders, financiers, and practitioners


Support innovations, sharing good 
practices, and building capacity


Strengthen smallholder 
agriculture and rural economics


Enhanced food and 
nutrition security


Enhanced environmental 
sustainability


Catalysing investment and collaboration 
for new business initiatives


Supporting businesses to adopt more 
sustainable and inclusive practices


Promoting policies to strengthen the 
enabling environment


Implementation at scale of sustainable and inclusive business models in 
partnership across value chains
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The Ethiopian Agriculture Transformation Agency (ATA) 
was established in 2010 by the Government of Ethiopia, 
with advisory and funding support from the Bill & Melinda 
Gates Foundation. Its mission is to promote agricultural 
sector transformation by supporting existing structures of 
government, private sector and other non-governmental 
partners to address systemic bottlenecks in delivering on 
a priority national agenda for achieving growth and food 
security.


To fulfil this mandate, the ATA has helped to define 84 
deliverables across 31 programme areas, which focus on 
different value chains, cross-cutting initiatives (e.g. gender 
or environment), or systems (e.g. cooperatives, seeds 
and input/output markets). Each project provides regular 
updates to the Agricultural Transformation Council on the 
status of deliverables as “red”, “yellow” or “green” according 
to progress along one or more relevant dimensions 
(including engagement with smallholders and introduction 
of innovative ideas). The Transformation Council reviews 
this information in quarterly meetings chaired by the Prime 
Minister and helps course-correct as needed.


The Maharashtra PPP-IAD has defined a target of reaching 
2.5 million farmers by 2020. To track progress towards 
this target and to enable project evaluation across the 
partnership, each project prepares detailed project reports 
during planning and after completion. These reports include 
information on project cost, period of implementation, 
area under project intervention and districts reached, and 
farmers impacted.


Depending on the goals defined by each project, 
some choose to define additional impact targets. The 
Maharashtra soybean project set a goal to increase farmer 
income through agri-extension services and a new direct 
procurement channel. Project leaders defined a set of 
activities and desired short-term outcomes to achieve 
those goals, and measured progress towards targets on 
eight project components, including farmers reached for 
soil testing, farmers linked to a commodity spot exchange, 
hectares included in demonstration plots, distribution of 
certified seeds and tons of soybean procured.


MAHARASHTRA, INDIA 
Goal-Setting and Impact Measurement at  
the Project Level


ETHIOPIA
Tracking 84 Deliverables from Project Leads to  
the Prime Minister 


CASE STUDIESSTEP4
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Overview


Projects are executed within the Working Groups, 
and each Working Group typically has one or multiple 
projects under way at any given time. Projects may 
include “precompetitive” models involving multiple 
companies and stakeholders, “competitive” models led 
by one investing company, or a mix of both.


IMPLEMENTSTEP5
Implement action plans on a project-by-project basis by experimenting with new collaboration 
models, building business cases to align funding, and engaging local actors and experts.


Key Activities


Led by Working  
Group leaders  
and/or specific  
companies  
investing.


Design projects and build the business case. Funds 
for the projects must be secured on a project-by-project 
basis and rooted in a business case for each participating 
organization. Projects can align multiple funding sources, 
which often include:
–– Private sector investment: Participating companies 


should be the primary source of project investment, 
and financing is typically secured from within the 
business after an evaluation of the business case and 
alignment with the company’s strategic goals.


–– Public sector co-investment: Many governments 
have formal or informal investment mechanisms in 
place that can be aligned with private sector funding. 
For example, the State Government of Maharashtra 
has a formal programme to co-invest in private sector-
driven value chain projects through the partnership, 
and Philippines and Mexico have worked to align 
existing government funding programmes to projects 
driven by partnership Working Groups.


–– Donor grants: Donors can contribute funding to 
projects that advance environmental and social goals, 
especially as related to smallholder farmers.


Engage local players. Successful projects often include 
a wide variety of partners across the value chain. Project 
leaders should not assume that they will find all the 
required knowledge and expertise within the partnership 
already, but should continually identify and engage local 
country experts on everything from farmer training to 
R&D. 


Implement, test and experiment with new models 
over time. Projects may not always “get it right” the first 
time, so it is critical to stay flexible and experiment with 
new models and partners as the project moves forward. 
Models may need adjustments as lessons are learned and 
projects expand to reach larger numbers of farmers (see 
“In Focus: Precompetitive Collaboration Models”).


Tips for Success


How can projects be designed for scale  
at the outset? 


Start with off-takers and organize the value chain 
to meet demand. Without a buyer at the end of the 
value chain, benefits will be limited. Consider that new 
training and technology should ultimately convert to 
more income for farmers, not just more production.


Involve farmers in project design. Try not to 
assume too much about the needs of farmers, 
and instead involve them in early conversations to 
understand their needs and design projects that 
address their biggest challenges – which could 
include training, financing or access to technology 
and market information. (For information on 
smallholder engagement models, refer to “From 
Smallholder to Small Business” from the Grow Africa/
IDH Smallholder Working Group.


Emphasize precompetitive collaboration 
models. Competitors often come together to 
address systemic issues through “precompetitive” 
collaboration models that allow them to spur action 
on challenges that no one actor can solve alone (see 
“In Focus: Precompetitive Collaboration Models”).


How can farmers best be engaged when starting a 
new project? 


Leverage existing relationships. If farmers in 
a certain crop or geography have not yet been 
engaged by the partnership, scan the networks of all 
partners to identify any existing relationships – many 
companies, non-governmental organizations (NGOs) 
or local governments may already be working with 
relevant farmer groups through previous projects.


Use examples to illustrate success and gain 
farmer buy-in. Extension workers can show success 
stories from demo plots and highlight the results for 
previous farmers in terms of yield increases, farmer 
incomes and other factors that may resonate in the 
local context (e.g. water use or resilience to pests/
drought). “Farmer ambassadors” can also help  
share success stories directly, which can be 
especially powerful through in-person farmer visits  
to demo plots.


Engage ImplementAlign ReviewScaleAdvancePlanStructure


Direction-Setting Group


Secretariat


Working Groups



https://www.growafrica.com/sites/default/files/Grow%20Africa%20-%20IDH%20-%20Smallholder%20Working%20Group%20-%20From%20Smallholder%20to%20Small%20Business_0.pdf

https://www.growafrica.com/sites/default/files/Grow%20Africa%20-%20IDH%20-%20Smallholder%20Working%20Group%20-%20From%20Smallholder%20to%20Small%20Business_0.pdf
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In Vietnam, coffee trees were ageing and becoming less 
productive, threatening farmer livelihoods and the long-term 
viability of the sector. Companies from the Vietnam Task Force 
on Coffee came together in a unique precompetitive model 
to engage government, research, domestic companies and 
farmers in a joint effort to replace coffee trees in key coffee-
growing regions. Key elements of the model included:
–– Engaging research institutes to identify seedling varieties 


with the highest yields in local conditions and advise on  
best practices to grow new trees with minimal environmental impacts


–– Streamlining all training activities across companies, which had previously been training some of the same farmers in 
different practices, and partnering with the National Agro Extension Centre to lead training across all demo plots


–– Setting up farmer cooperatives and farmer groups to enable the provision of financing solutions through a wholesale 
model and direct linkages with the input companies 


–– Working with provincial and national governments to strengthen the inspection of coffee seeds, educate local 
coffee growers about labels of origin, and create preferential policies to support the planting of new trees, such as 
infrastructure investments and access to financial services


–– Certifying the sustainability of the coffee production through engaging NGOs
–– Sharing best practices between companies 


The comprehensive approach has demonstrated significant impact through 75 demo plots engaging over 4,000 farmers. 
For example, in 2014 farmer yields increased by 21% and carbon emissions were reduced by 63%.


VIETNAM
Precompetitive Collaboration in the Vietnam  
Task Force on Coffee 


CASE STUDYSTEP5


Precompetitive Collaboration Models


A precompetitive model allows companies and other market players to jointly address  
challenges that affect them all but are too large to be solved by any one entity. By pooling  
knowledge and resources, partners can address systemic gaps (e.g. in infrastructure, farmer  
training or market access), which ultimately creates more opportunities for everyone in the  
long run. Benefits of precompetitive models include:
–– Combining the unique competencies and resources of individual actors to undertake larger and more impactful 


projects than would be possible individually
–– Allowing actors to distribute risk and share knowledge when operating in new environments
–– Helping to galvanize commitments from new partners, for example if they see previous barriers to investment 


being addressed
–– Prompting donors to be more willing to provide project funding when multiple companies or market players are 


involved


It is important to note that while partners can pursue a precompetitive agenda to address certain systemic 
challenges, companies can simultaneously pursue their own competitive agenda. For example, while the project as 
a whole may have a set of shared targets and require the sharing of key learnings/best practices for the benefit of 
the partnership, companies still work with a set group of farmers on their portions of the demonstration plots and 
do not disclose financial arrangements or other strategic considerations.


In Focus
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Overview


Gatherings of high-level leaders provide unique opportunities for the partnership to advance its agenda. Two types of 
meetings are important to consider as milestones to drive progress before and during the meetings: 
–– Global or regional meetings of high-level leaders (e.g. G7 Summit, World Economic Forum Annual Meeting, COP21), 


where country leaders can strengthen commitments on relevant economic, social or environmental issues, formalize 
support for new initiatives or promote the success of existing initiatives.


–– Country-level partnership meetings where high-level leaders engage with the broader partnership (typically one to 
three times per year, often including “bosses of bosses” such as ministers or chief executive officers who are not actively 
involved in the partnership but have critical decision-making power).


ADVANCESTEP6
Leverage milestones to drive progress, including high-level global leadership 
meetings and in-country partnership meetings.


Key Activities


Led by Secretariat,  
with input and  
participation from  
across the  
partnership.


Set and communicate deadlines. Use these meetings as 
deadlines to drive progress, especially in the early stages of 
partnership. The need to report out to high-level leaders can be 
a powerful motivation for delivery on projects at all levels.


Prepare reports on partnership progress and action 
opportunities. These meetings provide opportunities to 
strengthen leadership support, elevate challenges requiring 
action by high-level leaders, and secure new commitments 
to advance the partnership’s agenda. Preparation is required 
to make the most of these opportunities, including creating 
reports that highlight the partnership’s progress and impact. 
Reports should highlight specific case studies, impact 
statistics, visuals and quotes that tell the partnership’s story in a 
compelling way. (For examples of reports, refer to the NVA 2014 
Progress Report, Grow Asia Forum 2015 summary report and 
Grow Africa 2014-2015 report on Progress and Priorities).


Share learnings, troubleshoot problems and celebrate 
success. Leaders often lack a direct forum to communicate 
with peers in other sectors or stakeholder groups, so these 
meetings can lead to live troubleshooting and joint problem-
solving as different leaders share their perspectives on 
challenges, potential solutions and lessons from their own 
experience. When all partners are together, be sure to take 
the opportunity to celebrate successes – regardless of how 
big or small – to generate renewed energy, camaraderie and 
momentum among partners of all levels.


Tips for Success


How can the government be engaged  
on key issues beyond major convenings? 


Set up recurring meetings. Many 
partnerships have driven dialogue and policy 
changes through small, periodic meetings 
with government ministers or their deputies. 
For example, in Mozambique two to three 
partnership leaders meet monthly with local 
officials in the Ministry of Agriculture, while 
in Indonesia a large partnership delegation 
travels to Jakarta three times per year to meet 
with four ministers.


Bring in companies interested in investing. 
When it is difficult to secure meetings with 
ministers, some partnerships have invited 
multinationals to visit the country and meet 
with the ministry to demonstrate interest in 
investing and articulate what is needed to 
create the right environment for them to move 
forward.


Commission and share policy papers. 
Policy research papers can help provide fact-
based, objective viewpoints about the impact 
of policy changes, which helps create a 
credible case for further dialogue and action. 
Using the media to publicize the results of 
papers can provide additional weight and spur 
quick action.


Elevate the voice of farmers. In some 
country contexts (especially those with strong 
farmers’ organizations), farmers have a special 
ability to get the government’s attention. When 
farmers can join meetings to make a direct 
economic and social case for government 
actions, it may lend the most credibility.
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Direction-Setting Group


Secretariat


Working Groups



http://www3.weforum.org/docs/IP/2015/NVA/WEF_NVA_ProgressReport2014.pdf

http://www3.weforum.org/docs/IP/2015/NVA/WEF_NVA_ProgressReport2014.pdf

http://www3.weforum.org/docs/IP/2015/NVA/WEF_EA15_GrowAsia_Summary.pdf

https://www.growafrica.com/sites/default/files/Grow%20Africa%202014-15%20-%20Accelerating%20Agricultural%20Transformation%20in%20Africa.pdf
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The Maharashtra PPP-IAD brings together all project leads, 
government coordinators and stakeholders twice a year to 
report progress, showcase successful projects and engage 
with the Secretary of Agriculture on key issues. These 
meetings are timed strategically to mirror harvest patterns, 
with one meeting each spring when new project cycles are 
about to open and one meeting each fall before the next 
winter crop season. The meetings convene nearly 100  
people and serve as a critical gathering for many critical stakeholders:
–– The smaller group of PPP-IAD Direction-Setting Group reviews partnership progress and makes strategic decisions.
–– Core project co-leads present new innovations or challenges, exchange best practices and celebrate successes.
–– The Secretary of Agriculture engages with partners at all levels, renews commitment to the partnership and uses input 


to review and change processes or policies as needed.
–– For the meetings, potential new partners are invited to join to learn about successful projects, witness the energy and 


commitment of the partnership and pursue opportunities to get involved.


MAHARASHTRA, INDIA
Biannual Partnership Meetings Engage Ministers, 
Farmers and New Partners 


CASE STUDYSTEP6
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Overview


Scaling up partnership activities to maximize impact is one of the biggest challenges facing NVA-supported partnerships 
today. Implementing a successful project or collaboration model is only the first step, as new interventions must ultimately 
have a large enough impact to be meaningful within the overall country context. Partnerships work to scale their impact 
with two end goals in mind:
–– Reaching the partnerships targets, as defined in the agenda-setting process in Step 2 (e.g. reaching 1 million farmers 


or decreasing greenhouse emissions by a certain amount).
–– Arriving at the end state vision as defined in the agenda-setting process – that is, achieving a sector-wide 


transformation (e.g. food security for all, improved environmental sustainability, etc.).


The two goals are related, but making this distinction is helpful as a partnership considers strategies for scaling. For 
example, while a partnership can reach specific targets by expanding the breadth of a proven model, true transformation is 
more subtle and may require expanding the depth of these models – and ultimately institutionalizing them to change rules, 
behaviours and ways of working. Given the challenges of scaling impact, and the fact that NVA-supported partnerships 
are still in relatively early stages, the strategies outlined below should not be taken as prescriptions, but as initial insights on 
how to start making progress. 


SCALESTEP7
Scale and institutionalize proven models, adapting lessons and innovations 
developed in-country or through global/regional partnerships and networks


Engage ImplementAlign ReviewScaleAdvancePlanStructure


Key Activities (Strategies for Scale)


Led by Working Groups and project leaders, with strategic guidance from  
Direction-Setting Group.


To maximize impact, partnerships can pursue a combination of three strategies:  
expanding breadth, expanding depth and institutionalizing. 


Expanding the breadth of impact (e.g. working with new farmers). This could include expanding the geographic 
presence of an existing project with the same partners, replicating the project in a new site with the same partners, or 
using a new/expanded group of partners to start new projects in new geographies or value chains. Keep in mind that 
successful models may need to be tweaked as they expand.


Expanding the depth of impact (e.g. incorporating new services/market links for existing farmers). Consider the 
full range of needs or challenges faced by farmers, and incorporate new interventions that help address a more compre-
hensive set of farmer issues. For example, this could include providing existing farmers with training or technical assistance 
in additional crops, or providing new links to financial institutions or market information. Projects should ultimately seek to 
address the root causes of farmer challenges to move towards long-term sustainability of new practices and models.


Institutionalizing (changing laws, rules or ways of working across all system actors). Improve the country’s enabling 
environment (including policies, regulations and infrastructure), and ingrain new behaviours and ways of working within 
and across organizations. This could include formalizing processes of multistakeholder collaboration within government 
ministries, mainstreaming project approaches into the normal course of business, and strengthening farmer organizations 
to support ongoing smallholder integration into value chains. 


Tips for Success


How have partnerships enabled scaling strategies? 


Link to major new initiatives or frameworks. These can include major initiatives launched by government or 
intergovernmental bodies on which the partnership can help deliver.


Bring in new partners. New partners can bring new innovations and drive continuous improvements that support 
scale – whether in the form of funding, technology, ideas or areas of expertise. 


Leverage best practices from within and beyond the partnership. When seeking scaling innovations, partner-
ships should leverage models and technologies from other working groups, other partnerships or the broader market.


Increase secretariat capacity or mobilize new Working Groups in response to new opportunities or cross-
cutting challenges (see Step 8).


Direction-Setting Group


Secretariat


Working Groups
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Financing Solutions to Achieve Scale


Innovative financing mechanisms that enable scale can be built within governments,  
partnerships or independent organizations. These mechanisms can provide funds to  
projects, small and medium-sized enterprises or farmers, depending on local needs and  
the mix of participating partners. Four distinct mechanisms catalysed through country or  
regional partnerships are profiled below: 


In Focus


Exhibit 8: Four Financing Mechanisms Catalysed through Country or Regional Partnerships


PPP-IAD Framework, Maharashtra, India
Type:  Government Co-Investment Vehicle  


(Project-Level Investments)
How was it created and funded?
–– A state-level “convergence program” created to align and 
direct national funding from 7 programmes towards partnership 
projects


What are its goals?
–– Incentivize states in India 
to increase investment in 
agriculture
–– Provide co-investment for 
projects led by private sector 
players to aggregate farmers 
and integrate the agricultural 
supply chain


Who is eligible?
–– Private sector players in 
the agriculture and allied 
sectors leading large-scale 
integrated projects through 
the PPP-IAD


How does it work?
–– Provides funding from 7 national programmes to projects under 
direct supervision of state governments, supported by national-
level agencies
–– Bases amount of assistance provided on state expenditure 
on agriculture and allied sectors; the more states invest in this 
sector, the more they receive from the central government


Lending for African Farming Company, Africa
Type:  Independent Blended Finance Vehicle 


(SME Financing)
How was it created and funded?
–– Initiated by AgDevCo, with the support of UKAid, through Grow 
Africa’s Finance Working Group
–– Public and philanthropic funding combined with private capital, 
with anchor commitment from KfW/German government funds  
and investment by AgDevCo
–– Managed by Root Capital


What are its goals?
–– Increase smallholder 
farmer productivity 
and incomes through 
better integration in 
local and regional 
agricultural value 
chains, and improve 
access to formal 
markets


Who is eligible?
–– Agricultural enterprises that purchase 
crops from smallholder farmers, 
or that provide them with yield-
enhancing products, such as seeds 
and fertilizers, and related services
–– Debt financing available to a wide 
range of agricultural enterprises, 
including cooperatives and private 
businesses


How does it work?
–– Provides lines of credit and other flexible debt products in 
amounts of up to $4 million


Beira Corridor Catalytic Fund, Mozambique
Type:  Partnership-Specific Social Venture Capital Fund  


(SME Investments)
How was it created and funded?
–– Through donations from the Governments of the UK, 
Netherlands and Norway within the Beira Agricultural Growth 
Corridor Partnership
–– Managed by AgDevCo


What are its goals?
–– Address the problem of the 
high upfront costs of developing 
and scaling commercially viable 
agriculture businesses where 
market failures have prevented 
access to commercial sources of 
finance
–– Kick-start clusters of profitable 
agricultural businesses in central 
Mozambique


Who is eligible?
–– Mozambique, agriculture 
linked, early-stage small 
and medium-sized 
enterprises
–– Businesses that 
demonstrate direct 
benefits for smallholder 
farmers and local 
communities


How does it work?
–– Provides low cost funding of $50,000-$500,000 to eligible 
businesses
–– Bases level of funding and cost of funds on the extent to which 
businesses can guarantee direct benefits for smallholders and 
local communities
–– Grantee businesses may enter into a joint venture with the 
BAGC Catalytic Fund
–– Recycles profits into developing new local businesses when the 
fund sells its stakes in a project 


Patient Procurement Platform, Africa 
Type:  Independent Blended Finance Vehicle  


(Smallholder Investments)
How was it created and funded?
–– From a partnership between the United Nations World Food 
Programme, Grow Africa and Rabobank
–– Access to financial products from Rabobank and other partners


What are its goals?
–– Create efficient value chains 
that enhance farmer incomes 
–– Develop whole value 
chains and unlock services 
downstream


Who is eligible?
–– Farmer organizations 
selected by the World Food 
Programme based upon 
previous work


How does it work?
–– Establishes a stable demand-driven purchase system based on 
forward contracts between producers and commercial actors
–– Aggregates demand from a consortium of buyers over longer 
periods
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As of October 2015, the PISAgro Corn Working Group 
had trained over 320,281 corn farmers, resulting in 33% 
productivity increases and 44% increases in farmer 
income. To help corn farmers integrate more sustainably 
into the supply chain, three companies launched a new 
pilot project to go beyond training and increase farmers’ 
access to offtakers and the formal banking system. The 
pilot combined farmer training on high-quality inputs from 
Monsanto, loans through Bank Rakyat Indonesia, and 
post-harvest training and guaranteed purchases by Cargill 
– leading to higher incomes, decreased risk and improved 
“bankability” and market knowledge that can ultimately 
help farmers achieve better outcomes independently. In 
2016, these three companies plan to expand the integrated 
supply chain model to new farmers in new geographies.


Syngenta, Bank Andara and Mercy Corps Indonesia also 
formed a partnership that worked on microfinancing a pilot 
project with corn farmers in West Nusa Tenggara. Syngenta 
provides training and assistance to farmers, Bank Andara 
through BPR Akbar Pesisir (a rural bank) provides access 
to working capital through microfinance credit for farmers 
to buy better inputs, and Mercy Corps Indonesia provides 
financial literacy trainings to farmers.


At the same time, Cargill is working with other partners in 
the Corn Working Group to launch other pilot projects that 
expand the breadth of impact to new farmers currently 
focusing on coconut. The coconut-corn intercropping 
project seeks to diversify and increase the income for 400 
coconut farmers by linking them to training and buyers in 
the corn market.


In 2013, the success of the Vietnam Coffee Task Force 
led the Ministry of Agriculture and Rural Development 
to institutionalize partnership efforts by establishing the 
Vietnam Coffee Coordinating Board (VCCB), a government-
hosted, multistakeholder-governed entity to coordinate the 
sustainable development of the coffee sector. Through the 
VCCB, the public, private and civil society sectors meet 
every six months to align the government’s programmes on 
coffee production, processing and trade with partnership 
activities and to study and recommend sector policy and 
strategy. 


In 2015, the Minister of Finance approved the 
establishment of a new “Coffee Development Fund” to 
finance precompetitive work in the coffee sector, such 
as infrastructure development, research on new planting 
material and “harnessing the role of the middle man”. The 
funds will come from a tax applied on coffee exports, and 
the VCCB will decide which precompetitive priorities to fund.


VIETNAM 
Institutionalizing Multistakeholder Collaboration 
in Coffee


INDONESIA
Expanding the Depth and Breadth of Impact in the 
Corn Supply Chain


CASE STUDIESSTEP7
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The Maharashtra PPP-IAD started as a pilot project under 
the Ministry of Agriculture in 2011, with 11 public-private 
demonstration projects reaching 115,000 farmers. Over the 
next three years, the partnership expanded the depth and 
breadth of its impact by bringing in new partners to launch 
more than 30 new projects, increasing partner investment 
to expand project reach to nearly 500,000 farmers and 
incorporating new innovations, such as mobile weather 
forecasting and market information services. 


In 2014, following independent impact evaluations, the Chief Minister of Maharashtra institutionalized the partnership by 
formally championing the PPP-IAD and naming it a priority for engagement with private sector partners by all government 
channels. Based on the momentum generated through formal government championship and demonstrated project 
success to-date, the PPP-IAD set a new target to reach 2.5 million farmers by 2020.


MAHARASHTRA, INDIA 
Institutionalizing a State-Level Partnership
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Overview


All country sectors are living, constantly evolving systems, so partnerships must stay flexible and adapt to stay relevant 
in changing country contexts. Partnerships should review both their strategies and their structures periodically and as 
required by transitions in leadership.


REVIEWSTEP8
Review partnership strategy and structures as needed to seize new 
opportunities over time.


Engage ImplementAlign ReviewScaleAdvancePlanStructure


Key Activities


Led by Direction-Setting Group, with support from Secretariat.


Review partnership results and strategy periodically. Using the impact  
frameworks, KPIs and processes defined during Step 4, aggregate and  
review the results generated by the partnership’s activities. Incorporate regular 
independent evaluations to help provide an objective lens. At least once per  
year, revisit the partnership strategy and consider three overarching questions:
–– Is the partnership providing value? Partnerships should evaluate their overall impact in the country’s agricultural 


sector and how progress is tracking against its vision and goals. Consider whether the partnership goals, vision and role 
in transformation is still feasible and relevant as the country context evolves.


–– What’s working and what’s not? The process of building a multistakeholder partnership is complex, challenging and 
requires continuous improvement. Mistakes will be made and lessons will be learned, so it is important to have open 
discussions with partnership leaders about what they need from the partnership, what’s working well and what needs to 
change.


–– Can the partnership aim higher? If the partnership is exceeding expectations, consider raising the targets. Look for 
new opportunities to expand partnership impact, whether in new geographies, new crops or new dimensions of country 
transformation (e.g. related environmental or social development goals).


Evolve partnership structure to seize new opportunities. Three ways country partnerships often evolve include:
–– Establish a secretariat. As partnerships grow and pursue new opportunities, the requirements for overall management 


and coordination activities increase. As a result, many partnerships that started with informal coordinating structures 
make the decision to set up a new secretariat with dedicated resources after one or multiple years of successful 
expansion. Mexico, Vietnam, Myanmar, Maharashtra, Ghana and Nigeria are just a few examples of countries currently 
working to set up secretariats.


–– Revise secretariat functions or capacity. Many secretariats take on new roles as they identify additional needs. 
This could include linking the partnership to R&D, setting up a new funding mechanism or creating new information 
platforms. Keep in mind that new secretariat functions may require growing the secretariat’s staff and revisiting the key 
design questions outlined in Step 3.


–– Restructure or mobilize new Working Groups in response to new opportunities or cross-cutting challenges. 
This can include creating multiple Working Groups to support increased participation in highly successful value chains 
or creating issue-specific Working Groups based on common challenges across value chains within the country. 
For example, partnerships have created Working Groups on agrifinance, women’s empowerment and environmental 
sustainability to address key systemic gaps that hinder opportunities for  
impact across the partnership.


Direction-Setting Group


Secretariat


Working Groups
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Tips for Success


How can a transition in government administration (and the loss of a public-sector champion) be managed? 


Emphasize neutrality, impact and relevance to the new administration’s agenda. As many political leaders 
prefer to distance themselves from predecessor agendas, it is critical to position the partnership as a neutral, 
independent catalyst for change. During conversations with the new government, demonstrate the partnership’s 
economic and social contributions through case studies and impact statistics, emphasizing how the contributions 
align with the new administration’s stated agenda. Keep in mind that partnership leaders may need to engage 
networks across the partnership to gain access to the new administration, which can take time.


Institute risk mitigation strategies for the partnership. Multistakeholder participation is key to anchor the 
partnership when there is volatility in one group. Formal, independent secretariats can also help institutionalize the 
partnership and decrease dependence on the voluntary championship of individual leaders.


Identify catalysts for change. The best opportunities to gain a new Champion aren’t always with new political 
leaders, but can sometimes be found with leaders looking for a new approach at the middle or end of their term. 
Look beyond the government roles currently engaged by the partnership and consider whether any other leaders 
have recently announced new priorities or aligned to new interests that may be relevant to the partnership.


During 2011-2012, the Mexico partnership secured 
championship and alignment among the global and local 
private sector, the Ministry of Agriculture and other key 
stakeholders as described in Step 1. The partnership began 
to serve as a platform to build collaboration among diverse 
stakeholders, focusing on five specific value chains. In 2012, 
political elections brought a new administration into power, 
and a new Minister of Agriculture came into office with a 
new agenda. Partnership leaders and the World Economic Forum engaged senior ministry officials in dialogue to identify 
shared priorities and define a new strategy for the partnership that would contribute to the national priorities defined by 
the ministry. The partnership was rebranded and repositioned, gaining championship from the new minister and senior 
officials, with focus on: 
–– Advancing areas of mutual priority, such as developing agribusiness clusters, agro-logistics hubs and economic 


development in the south-east region of the country 
–– Benefiting smallholder farmers through investment in inclusive business models, particularly for coffee and cacao


When the minister proposed a new three-year vision for Mexico’s agricultural sector in 2014, the strategy recognized the 
New Vision for Agrifood Development (VIDA) as a platform for mobilizing key private-sector inputs to deliver on its goals. 
VIDA has now been established as an independent organization, with a small secretariat team supported by 20 local and 
global partner companies.


MEXICO
Lessons from a Political Transition


CASE STUDYSTEP8
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Building a multistakeholder partnership is a journey, and 
partnership leaders continue to improve and refine their 
approach over time. As this initial guide is shared and  
utilized throughout 2016, it will serve as a basis for 
incorporating new insights, tools and case studies. We 
welcome feedback from readers, as well as recommen-
dations on how it can be strengthened moving forward.


Because national partnership platforms are a relatively 
recent innovation, there are few existing models that 
stakeholders can follow, and partnership leaders find 
themselves inventing new structures and approaches in 
real time. This generates a great deal of innovation, but also 
raises the risk of reinventing the wheel or repeating mistakes 
others have already made.


In 2013 the NVA established a Transformation Leaders 
Network to link country partnership leaders across all 
geographies with global partners and experts, in order to 
facilitate the exchange of experiences, learnings and best 


Conclusion


practices. The Network, engaging 150 members from 
diverse regions and stakeholder groups, convenes in 
person and communicates virtually throughout the year. 
It aims to accelerate the learning process by connecting 
partnership leaders to a global network of peers and 
advisers who can share innovations and solutions to 
common challenges.


In October 2015, members of the Network participated 
in a workshop in which they provided input on this guide, 
endorsed the NVA Country Partnership Model and 
committed to support each other in implementing it going 
forward. They agreed on the statement reproduced on the 
following page.


Our hope is that the guiding principles and key steps 
outlined in this guide will serve as a resource for current  
and future Transformation Leaders around the world who 
are working to establish partnerships to transform food and 
agricultural systems.
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Transformation Leaders Statement on the NVA Country Partnership Model 
October 2015, Amsterdam, Netherlands


We, the Transformation Leaders Network, have a framework for action to achieve sustainable, inclusive and 
equitable agricultural development and food and nutrition security through an approach which is:
–– Locally-owned and aligned with country goals
–– Market-driven with projects led by the private sector and rooted in viable business cases
–– Multistakeholder with open and inclusive engagement from the beginning
–– Holistic integrating full value chains that benefit all actors in the agricultural system 
–– Globally connected and supported by an international network providing solidarity and support


We are taking action through this approach in 19 countries with support from a global platform (the New Vision for 
Agriculture) and beyond.


We commit to:
–– Champion and share this approach with others
–– Continuously refine and improve this approach
–– Measure and share results and outcomes
–– Support each other on the journey, including sharing practical local case studies 
–– Value and appreciate this community
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While each NVA-supported partnership platform has established unique structures based on the local environment, the 
three key leadership groups often perform the functions detailed below (continued from Step 3):


Annex A: Partnership Structures and  
Core Functions


Core Functions of the Direction-Setting Group
Defining and Championing the Vision
–– Building collective ownership of a problem to encourage participation and shared leadership
–– Developing and disseminating a group narrative to find common ground and inspiration
–– Establishing and promoting a common agenda across sectors


Engaging in Decision-Making and Delivering on Commitments
–– Working consistently to build the enabling environment in accordance with the needs outlined in the vision
–– Responding to stakeholder issues in a timely manner, engaging highest levels of country leadership where necessary
–– Communicating decisions throughout organizations and holding accountability for implementation


Strategically Growing the Partnership
–– Defining a strategy for funding and/or partner engagement
–– Identifying and engaging new strategic partners through existing networks and proactive outreach


Core Functions of Working Groups
Defining and Implementing Action Plans
–– Collaborating with Working Group members to define roles, responsibilities and business/collaboration models
–– Identifying gaps in project-level expertise or the enabling environment and engaging local actors or experts as necessary
–– Tracking progress against goals


Building the Business Case and Securing Funding
–– Building the business case for specific projects and investments
–– Securing and managing project funding


Monitoring and Sharing Results
–– Sharing lessons learned and best practices with the broader partnership
–– Raising significant issues or gaps to appropriate levels of partnership leadership


Core Functions of the Secretariat


Engaging and Coordinating Partners
–– Coordinating partnership activities through consistent communication with Working Groups, the Direction-Setting Group, new and existing partner 


organizations, and the government
–– Serving as the link to global and regional NVA platforms to coordinate activities and share progress, best practices, etc.
–– Providing transparency and a central information repository for partnership members and external stakeholders


Brokering Collaboration
–– Identifying and catalysing specific collaboration opportunities within the partnership
–– Engaging new organizations and brokering relationships to strengthen the partnership
–– Facilitating discussion and trust-building among new and existing partners
–– Troubleshooting issues and addressing concerns for new and existing partners


Supporting Strategy Development
–– Liaising with the highest levels of country and partnership leadership to shape and execute partnership strategy
–– Mobilizing research and knowledge resources for the benefit of the partnership
–– Providing policy and legal advice (often contracted)


Convening and Organizing
–– Organizing partnership-related meetings and events to advance partnership activities
–– Facilitating dialogue and problem-solving with high-level leadership, and advancing decision-making through consistent follow up


Monitoring and Reporting
–– Developing and implementing reporting frameworks, preparing partnership-level reports for circulation to partners
–– Collecting and synthesizing success stories and common gaps/challenges to feed into communications and convening


Supporting Partnership Leadership and Governance
–– Supporting partnership leaders with Board or Committee meetings or assisting with annual or financial reports
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Grow Asia has created a Project Design Checklist to help country partnerships understand and strive for 
the integration of core social and environmental issues into the upfront design of their activities. To achieve 
this, the Project Design Checklist provides an overview of key considerations to guide country partnership 
Working Groups as they conceptualize and develop their activities. The checklist does not dictate prescribed 
implementation approaches. It is meant to provide Grow Asia partners with guideposts for which design 
elements to include in a best-in-class project. The Checklist is also designed to link to the Grow Asia 
Monitoring and Evaluation Framework, which proposes measurement of the same elements over time.


Annex B: Grow Asia Project  
Design Checklist


Farmer 
Engagement


The project helps smallholder farmers achieve an increase in production and  
profits. Consultation with farmers and/or farmer organizations during the design  
of a project can facilitate early buy-in and subsequent project implementation. 


Women Economic 
Empowerment


The project includes women smallholder farmers, providing them with equal opportunity to 
increase their productivity and profitability. Women farmers are proactively included and engaged 
in both the project design and implementation.


Healthy and Safe 
Farming Practices


The project promotes good agricultural practices among men and women smallholder farmers, 
including but not limited to training about chemical input usage, the need for safety equipment, the 
safe disposal of hazardous waste, and farm management. 


Equitable Land 
Rights


The project consults with the community – both men and women smallholder farmers – about 
land security, land rights and use of land during the conceptualization of the project.  


Efficient Water 
Use


The project helps reduce water usage per ton of production through better practice or technology 
adoption on the farm. 


Reduction in 
Greenhouse Gas 
Emissions


The project integrates specific actions on the farm to reduce greenhouse gas emissions per ton of 
production.


Improved Soil 
Quality


The project reduces external chemical input usage by smallholder farmers to improve – over the 
long term – soil nutrient balance and quality.


Grow Asia Project Design Checklist: Influence Design to Optimize Impact and Mitigate Risks
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Over 1,400 leaders have contributed their time, talent and championship to the partnerships described in this Guide. The 
World Economic Forum in particular wishes to thank the leaders of country and regional partnerships noted below:


Grow Africa 
Ibrahim Assane Mayaki, Chief Executive Officer, NEPAD Planning and Coordinating Agency; Co-Chair of the Grow Africa 
Steering Committee
Mark Bowman, Managing Director, Africa, SAB Miller; Co-Chair of the Grow Africa Steering Committee
Arne Cartridge, Executive Director, Grow Africa (2011-2015)


Tanzania
Salum Shamte, Managing Director, Katani; Chairman of the Board, Southern Agricultural Growth Corridor of Tanzania 
(SAGCOT)
Geoffrey Kirenga, Chief Executive Officer, Southern Agricultural Growth Corridor of Tanzania (SAGCOT) 


Mozambique
Emerson Zhou, Chief Executive Officer, Beira Agricultural Growth Corridor (BAGC)


Ethiopia
Hailemariam Desalegn, Prime Minister of Ethiopia; Chairman of the Board, Ethiopian Agriculture Transformation  
Agency (ATA)
Khalid Bomba, Chief Executive Officer, Ethiopian Agricultural Transformation Agency (ATA)


Nigeria
Emmanuel Ijewere, Chief Executive Officer, Best Foods; Chief Executive Officer and Coordinator, Nigerian Agribusiness 
Group (NABG)


Grow Asia 
Franky Oesman Widjaja, Chairman and Chief Executive Officer, Sinar Mas Agribusiness & Food; Co-Chair of the Grow Asia 
Business Council
Wan Ling Martello, Executive Vice-President, Asia, Oceania, Africa and Middle East, Nestlé SA; Co-Chair of the Grow Asia 
Business Council 
Anna Chilczuk, Regional Director, East Asia, Mercy Corps; Civil Society Council representative on the Grow Asia  
Steering Committee
Esther Penunia, Secretary-General, Asian Farmers’ Association for Sustainable Rural Development; Farmer Organization 
representative on the Grow Asia Steering Committee
Kavita Prakash-Mani, Executive Director, Grow Asia


Indonesia
Rashid Aleem Qureshi, President Director, Nestle Indonesia; Co-Chair of the PISAgro Board
Franky Oesman Widjaja, Chairman and Chief Executive Officer, Sinar Mas Agribusiness & Food; Co-Chair of the  
PISAgro Board
Danumurthi Mahendra, Executive Director, Secretariat, PISAgro


Vietnam
Cao Duc Phat, Minister of Agriculture and Rural Development; Co-Chair of the Partnership for Sustainable Agriculture in 
Vietnam (PSAV)
Ganesan Ampalavanar, Managing Director, Nestle Vietnam; Co-Chair of the Partnership for Sustainable Agriculture in 
Vietnam (PSAV)
Dang Kim Son, Senior Adviser, Partnership for Sustainable Agriculture in Vietnam (PSAV)


Myanmar
David Pettinari, Managing Director, Nestle Vietnam; Chair of Core Committee, Myanmar Agriculture Network (MAN)


Annex C: Acknowledgements
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Tin Htut Oo, Chair, National Economic and Social Advisory Council (NESAC) and Chairman, Agriculture Group, Yoma 
Strategic Holdings; Policy Advisor to the Myanmar Agriculture Network (MAN)


Philippines
Rohit Jawa, Chairman and Chief Executive Officer of Unilever Philippines; Co-Chair of the Philippines Partnership for 
Sustainable Agriculture (PPSA)
Proceso Alcala, Secretary of Agriculture; Co-Chair of the Philippines Partnership for Sustainable Agriculture (PPSA)


India
Jaidev Shroff, Chief Executive Officer, UPL Ltd.; Chair of the India Business Council
Dinesh Kumar Jain, Additional Chief Secretary of Agriculture, Maharashtra, India; Chair of the Maharashtra PPP-IAD 
initiative
Rajeev Chawla, Principal Secretary of Horticulture, Karnataka, India; Chair of the Karnataka PPP-IHD initiative
Sudhir Kumar Goel, Senior Adviser, PPP-IAD initiatives
Prasun Sarkar, Secretariat Manager, Maharashtra PPP-IAD initiative


Mexico
José Ernesto Cacho Ribeiro, Chief Executive Officer, Grupo Minsa; Co-Chair of the New Vision for Agrifood Development 
(VIDA, A.C.)
Marcelo Melchior, President and Chief Executive Officer, Grupo Nestle Mexico; Co-Chair of the New Vision for Agrifood 
Development (VIDA, A.C.)
Enrique Merigo, Technical Secretary, New Vision for Agrifood Development (VIDA, A.C.)


NVA Global Leadership Groups
Sean De Cleene, Senior Vice-President, Global Initiatives, Strategy and Business Development, Yara International; Chair of 
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Food systems are central to human societies. Can we rely 
on them to feed 8.5 billion people in 2030 nutritiously and 
sustainably?


The world is increasingly volatile – 2016 alone was full of 
surprises. What unexpected events might take us down 
unforeseen paths in the future?


The international community has committed to achieving the 
Sustainable Development Goals, including ending hunger 
and establishing sustainable, nutritious food systems. Are 
leaders taking the necessary actions to reach those goals?


These questions inspired the World Economic Forum and its 
Partners to develop a set of scenarios for what the world’s 
food systems might look like in 2030. Scenarios challenge 
us to think differently about the future, revealing forces of 
change and uncertainty that might take us in unexpected 
directions. Scenarios are not predictions – instead, they 
serve as illustrative stories. They provoke us to question our 
assumptions and go beyond the “default future” that many 
of us carry in our minds. Imagining how future scenarios 
could develop sheds light on our blind spots, enrich our 
understanding and helps us make better choices today.


The Forum is pleased to present this report as part of its 
System Initiative on Shaping the Future of Food Security 
and Agriculture, one of 14 major initiatives that aim to 
create systemic change on global challenges. Over the 
past decade, our System Initiative has developed a global 
network of over 600 organizations, aligned around a 
shared vision, which who have taken action in 21 countries, 
mobilizing $10.5 billion in investment commitments and 
benefiting over 10.5 million farmers. We have taken a 
“System Leadership” approach to orchestrating change 
through alignment, collaboration and decentralized action, 
supporting leaders to work together in new ways. Working 
toward shared goals in a world convinced us that we should 
explore new ways of thinking about the future to be better 
prepared to navigate it.


This report was developed in partnership with Deloitte 
Consulting LLP, led by Shay Eliaz, Chris Ertel and Erika 
Merizzi. At the Forum, the project was led by Lorin Fries, 
with input from Lisa Dreier, Lisa Sweet, Tania Strauss and 
Saswati Bora. A group of world-class experts and Partner 
company executives (listed in the Annex) provided the 
lion’s share of the expertise reflected here, for which we are 
extremely grateful. Members of our Transformation Leaders 
Network, a diverse group of action leaders from around 
the world, helped us think through the implications of the 
scenarios for different regions and stakeholders.


At a global level, our System Initiative receives generous 
support from the Governments of the Netherlands and 
Canada, the Rockefeller Foundation and the Wellcome Trust, 
all of whom provided input on the scenarios in this report.


We hope this report will bring new perspectives on the 
future to better inform the choices we make today. 


Preface


Sarita Nayyar  
Managing Director, 
World Economic 
Forum LLC


Lisa Dreier  
Head of Food 
Security and 
Agriculture 
Initiatives,  
World Economic 
Forum LLC







4 The Future of Global Food Systems


Introduction: Preparing for the Future


Food systems are integral to the health of people and the 
sustainability of the planet. Developing inclusive, sustainable, 
efficient, nutritious and healthy food systems will be essential 
to achieve the Sustainable Development Goals (SDGs). 
Currently, nearly half of the world's population does not 
eat a properly nutritious diet.1 The agriculture sector is a 
significant contributor of greenhouse gases, deforestation 
and water scarcity. In some regions, up to 40% of food is 
lost or wasted.2 The volatility of weather events and food 
prices are growing.3


An observer focused entirely on the challenges in food 
systems might say “the future is bleak”; whereas one 
focused on innovations to meet the SDGs might say “the 
future is bright". Neither perceives the whole picture; a more 
accurate observation might be that “the future is uncertain”. 


Navigating uncertainty requires thoughtful consideration 
and contingency planning for unforeseen developments. 
Scenarios can be a powerful tool to explore potential 
futures, considering how combinations of key trends and 
uncertainties could lead to different outcomes. They can 
broaden our perspectives both on the possibilities for what 
the future may hold, and the implications of the choices we 
make today. This, in turn, can help inform strategic choices 
and action.


This report presents scenarios for the future of global food 
systems. It aims to provoke and challenge leaders to think in 
new ways about what the future may bring and to motivate 
action on the key issues that will shape that future.


Our Approach: How Scenarios Work


The Focal Question: The focal question of a scenarios 
analysis captures the core issue to be explored. In this case, 
our focal question is: 


Predictable Forces of Change: In tackling the focal 
question, a scenarios analysis first identifies trends 
whose future impacts are relatively certain. These include 
predictable developments such as demographic trends – 
for example, global population growth from now through 
2030 can be taken as a given. For this analysis for instance, 
experts advised that climate change is a given – that global 
average temperatures will increase, bringing increased 
volatility and associated impacts on food systems. We 
incorporate that and other assumptions, such as the 
development of new technologies, into all future scenarios.


Critical Uncertainties: A scenarios analysis is built 
around the forces of change that will most profoundly and 
unpredictably impact the focal question. For this report, 
these include topics ranging from disruptive technologies 
to migration. After compiling a long list, experts chose the 
following two most critical uncertainties as the focus for this 
analysis:


How will food systems nutritiously 
and sustainably feed 8.5 billion 
people in 2030?


The Scenarios: Four Potential Future Worlds


Executive Summary
Shaping the Future of Global Food Systems: 
A Scenarios Analysis
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 – Demand Shift: This uncertainty encompasses the nature 
of future demand for food and agricultural commodities, 
with particular focus on the environmental impact and 
health implications of consumers’ choices. Although 
healthy diets and environmental sustainability are not 
necessarily correlated, they are considered in tandem 
given their critical importance. Demand shift uncertainty 
is thus focused on whether demand will be relatively 
more resource-intensive versus resource-efficient.


 – Market Connectivity: This uncertainty pertains to the 
openness of trade, trust in and resilience of commodity 
markets, and inclusivity of technological innovations. The 
experts found that the relative connectivity of markets 
presents both significant opportunities and vulnerabilities 
related to the future of global food systems. Thus this 
uncertainty focuses on whether markets will be defined 
by high connectivity versus low connectivity.


The Scenarios: Four Potential Future Worlds


Pairing these two critical uncertainties, the matrix below 
reveals four scenarios for the future of global food systems. 
The opportunity of this analysis is to imagine walking 
into these worlds – Survival of the Richest, Unchecked 
Consumption, Open-source Sustainability or Local is the 
New Global – and explore their implications:  


1. Survival of the Richest: In a world of resource-intensive 
consumption and disconnected markets, there is a 
sluggish global economy and a stark division between 
the “haves” and “have-nots”.


2. Unchecked Consumption: With strong market 
connectivity and resource-intensive consumption, this is a 
world of high GDP growth with high environmental cost.


3. Open-source Sustainability: A future linking highly-
connected markets and resource-efficient consumption 
has increased international cooperation and innovation, 
but may leave some behind. 


4. Local Is the New Global: In a world of fragmented local 
markets with resource-efficient consumption, resource-
rich countries focus on local foods, whereas import-
dependent regions become hunger hotspots.


The Implications: Today’s Choices Will Shape 
Tomorrow’s World


Any of these scenarios is possible: early signs of all four 
scenarios are present in our world today, and any of them 
could become a reality by 2030. Together, they demonstrate 
that today’s food systems require a fundamental 
transformation to meet human needs within planetary 
boundaries in 2030.  


The scenarios offer several additional insights:


 – Consumption will make or break global health and 
sustainability. The scenarios emphasize the importance 
of incentivizing, enabling and encouraging consumers 
to eat more resource-efficient diets in their respective 
contexts.


 – Putting nutritious and sustainable food on every 
plate requires a fundamental redesign of food 
production systems. Such a transition would put 
greater focus on the quality, rather than solely quantity, 
of agricultural production. 


 – Climate change will affect all future scenarios and 
poses a significant threat. Climate change and natural 
resource degradation may compromise the long-term 


productive capacity of food systems, compromising 
social stability and economic well-being.


 – Food system dynamics are likely to exacerbate 
inequality within and between nations. Growing 
inequality will affect all possible futures. Each scenario 
has winners and losers; the disparity between them is 
most evident in a disconnected world of more resource-
intensive demand.


 – Fourth Industrial Revolution technologies and other 
innovations can revolutionize food systems but will 
introduce new challenges. Technology innovations 
will dramatically reshape how we produce, manage and 
demand food in select markets, but their effects will be 
unevenly distributed. 


The analysis recognizes opportunities for leaders to pursue 
food systems transformation:


 – A new era of business could capture market 
opportunities for investing in health and nutrition, 
contribute to greater resiliency in global markets, 
increase the resource efficiency of business operations, 
and leverage technology to address social and 
environmental challenges in food systems.


 – New and bold “smart policies” are needed to 
redesign food systems, with opportunities to adopt 
a “whole of government” approach to integrate the 
true costs of food systems; link food, agriculture and 
environmental policies to healthy diets; and create an 
enabling environment for inclusive technologies.


 – Social and ecological priorities should be at the 
centre of redesigned food systems, including efforts 
to address structural inequality and meet basic needs, 
influence new dietary norms and aspirations, and elevate 
the needs of future generations.


Responsive and responsible leadership is needed from all 
sectors to secure inclusive, sustainable, efficient, nutritious 
and resilient food systems. Our choices – through action or 
inaction – will determine our path into an uncertain future.


Four Core Aspirations for the World’s Food Systems
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Overview of Global Food 
Systems


Future Aspirations: The World 
We Want


The world’s food systems play a central role in the health 
and well-being both of human societies and ecosystems, 
and are a key driver of economic livelihoods. Food systems 
contribute to the majority of the 17 United Nations' 
Sustainable Development Goals (SDGs), adopted in 2015, 
and are fundamental to thriving businesses. 


Through ongoing dialogues hosted by the World Economic 
Forum, leaders from all sectors and regions have aligned 
around four core aspirations for the world’s food systems  
to be:


 – Inclusive, ensuring economic and social inclusion for all 
food system actors, including smallholder farms, women 
and youth.


 – Sustainable, minimizing negative environmental impacts, 
conserving scarce natural resources and strengthening 
resiliency against future shocks. 


 – Efficient, producing adequate quantities of food for 
global needs while minimizing loss and waste.


 – Nutritious and Healthy, Providing and promoting 
consumption of diverse nutritious and safe foods for a 
healthy diet.  


These aspirations are fundamentally interconnected. For 
example, creating inclusive food systems is directly tied to 
poverty, hunger, gender equality, job creation, innovation, 
infrastructure and inequality. Together, these four aspirations 
can strengthen system resiliency to the inevitable shocks 
and stressors of the future. At present, the complexity of 
food systems is driving siloed thinking and action. Creating a 
transformation in the world’s food systems which realizes all 
four aspirations and drives progress across multiple SDGs 
will require a holistic approach.


Emerging Trends: Forces of 
Change and Disruption


The aspiration for inclusive, sustainable, efficient, healthy 
and nutritious food systems will not be easy to achieve. 
A number of major global trends will pose challenges and 
opportunities for food systems in the future. Several of these 
trends are outlined below.


Demographic Shifts are increasing and changing the 
demand for food. The world population is expected to 
reach 8.5 billion by 20304 and the size of the global middle 
class is projected to increase from 1.8 billion in 2009 to 4.9 


Four Core Aspirations for the World’s Food Systems







7The Future of Global Food Systems 


billion by 2030.5 6 The growing size of mega cities and rate 
of urbanization are further compounding the strain on food 
systems; by 2050, over two thirds of the global population 
are projected to live in cities.7


Macroeconomic Trends, such as the increasing inequality 
of wealth and sluggish economic growth present additional 
challenges to food systems. Within the agricultural sector, 
800 million people live below the global poverty line, 
representing nearly four fifths of the world’s approximately  
1 billion poor people.8 The world relies on small agriculture 
producers: some 500 million smallholder farms worldwide 
produce over 80% of the food consumed in the developing 
world.9 More broadly, the richest 1% of the global 
population currently have more wealth than the rest of the 
world combined.10 This economic inequality is increasing, 
translating into slower growth and compromising social 
cohesion. 


The Triple Burden of Malnutrition – undernourishment, 
micronutrient deficiencies and over-nutrition – presents 
serious challenges and has the potential to worsen. Nearly 
800 million people are hungry and, although significant 
progress has been made, this remains a challenge 
particularly in developing countries. Over 2 billion people 
suffer from micronutrient deficiencies, which can lead to 
diseases and development challenges, such as stunting. 
Meanwhile, over 2 billion adults are overweight or 
obese.11 Poor nutrition and health habits can lead to non-
communicable diseases (NCDs), which are now the leading 
cause of death in all regions except Africa.12 The economic 
burden and costs of NCDs radiate through households in 
the form of lower wages and savings. These strain health 
and welfare systems, impacting business and the economic 
growth of countries. 


Natural Resources are being depleted by unsustainable 
agricultural practices and other factors and are further 
threatened by climate change. The food sector accounts 
for 70% of water withdrawal13 and agriculture, forestry 
and other land use accounts for almost a quarter of global 
greenhouse gas emissions (of which half comes from land 
conversion).14 Water withdrawals have increased threefold 
over the past 50 years and demand is expected to rise by 
a further 40% by 2030.15 About a third of all arable land 
is degraded – a figure that continues to grow and that is 
related to farming intensity.16 Despite efforts to decelerate 
climate change, the plans of 170 nations to curb emissions 
would still lead to an estimated temperature rise between 
2.7°C and 3.7°C by 2100 – far above the critical 2°C global 
target,17 with resulting increases in food prices by as much 
as 84% by 2050.18


Geopolitical Dynamics are intensifying food insecurity 
and other challenges. The world is currently experiencing 
the highest levels of displacement on record, with 65.3 
million forcibly displaced people worldwide.19 At the same 
time, emerging political movements, evidenced by recent 
events and elections in the United States and Europe, 
are demonstrating nationalist and isolationist tendencies 
that may impact trade agreements and international 
collaboration.


Existing Innovations and Emerging Technologies 
present opportunities to tackle these challenges, but 
they will raise new questions and their impacts will not be 
evenly distributed. In complement to existing technologies, 
like mobile platforms, new Fourth Industrial Revolution 


technologies will profoundly change the way we live, 
work and relate to one another.20 Food systems will be 
dramatically influenced by this new era and the new tools 
it offers, including bio-innovation, gene editing, robotics, 
big data, artificial intelligence and machine learning. These 
innovations will continue to create unprecedented amounts 
of data. Indeed, 90% of the world’s data has been created 
in the past two years21 and is expected to continue to 
grow exponentially. Such technologies depend on a world 
increasingly connected to the internet; while the number 
of internet users quadrupled from 2005 to 2015 to over 
40% of the world’s population22 over 4 billion still don’t have 
access and the speed of connectivity is slowing down.23 
Gender inequality compounds this challenge: women in rural 
areas are much less likely to access the internet than men in 
the same communities.24


The Global Response: Enabling 
Change in a Complex System


Meeting the formidable, multi-faceted challenges facing 
global food systems today requires a systems-level 
transformation rather than incremental improvement. 
Achieving that will require multistakeholder collaboration 
and dialogue, within and beyond the traditional food 
systems players, to build shared insights, agreed priorities 
and coordinated actions. This includes leaders of diverse 
industries, policy-makers, international agencies, research 
institutes and academia, farmers associations and NGOs, 
and others.  


Many of the policy and business decisions affecting food 
systems today appear to be driven by short-term thinking 
and reactions to ongoing events. Indeed, especially in 
complex environments, decision-makers will naturally 
seek to optimize the outcome of a problem for their own 
concerns, rather than for the strength of the system. 
Task-focused decision-making can be appropriate when 
addressing food crises and other events requiring immediate 
attention and relief. However, transforming a complex 
system over multiple years will require an opposite mindset. 
This report focuses on strategic questions for 2030 to 
examine leaders’ urgent choices to proactively drive 
transformation and to adapt to unforeseen developments. 


The future scenarios presented in this analysis are intended 
to serve as a catalyst for new thinking, to inspire and 
provoke more cross-sectoral problem-solving and strategic 
decision-making. This, in turn, can help advance efforts 
to transform global food systems, and nutritiously and 
sustainably feed future populations. 
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Framing the Future


The Purpose of Scenarios


The Value of Scenarios 


Scenarios inform present-day decision-making by exploring 
different possible futures. In contrast to forecasting, 
scenarios examine what is most uncertain and surprising, 
as a mechanism to generate insight and provoke action 
regarding future-focused risks and opportunities. Scenarios 
can stretch our thinking about divergent plausible futures. 
Importantly, the value of scenarios analysis is to examine 
all of the possible futures identified – rather than focusing 
on the more desirable ones – with the understanding 
that any scenario may occur. Thus, scenarios are a tool 
to uncover blind spots and broaden perspectives about 
alternative future environments in which today’s decisions 
might play out. The implications drawn from the scenarios 
are designed to trigger discussion, rather than serving as 
prescriptive outcomes. For leaders whose organizations are 
highly impacted by evolving changes, scenarios can provide 
unique contextual intelligence to inform choices, reduce 
risk, improve strategic contingency planning, and pursue 
mutually-desired outcomes. 


How to Build Scenarios


Focal Question 


The focal question of a scenarios analysis captures the core 
issue to be explored through the scenarios. In consultation 
with global food systems experts, the World Economic 
Forum identified the focal question for this analysis to be: 


 


In defining this question, we made several choices, 
including:


 – Scope: The geographic scope of this analysis is global 
to provide a big picture outlook for an international 
audience. This enables a systems-level, holistic view; 
it also limits specificity, noting that actions are carried 
out by stakeholders according to the more granular 
circumstances of their company or country. Action 
leaders in Africa, Asia and Latin America contributed 
regional and stakeholder perspectives included. 


 – Future Aspirations: Nutrition and sustainability are 
highlighted because they represent key challenges facing 
global food systems. According to the World Health 
Organization (WHO), nutrition refers to “an adequate, well 
balanced diet combined with regular physical activity”,25 
and the UN describes a sustainable food system as 
one “that delivers food and nutrition security for all in 
such a way that the economic, social and environmental 
bases to generate food security and nutrition for future 
generations are not compromised”.26


 – Timeframe: The timeframe of 2030 was deliberately 
chosen to align with the timeframe of the SDGs. The 
mid-term timeframe is intended to emphasize the 
urgency of leaders’ actions in food systems.


Identifying Uncertainties


The critical uncertainties for a scenarios analysis are the most 
important yet unpredictable driving forces that will significantly 
impact the focal question. Complementing an analysis of 
relatively predictable givens, outlined in the previous section, 
an initial list of critical uncertainties was compiled through 
interviews with food systems experts representing academia, 
business and international organizations. This initial list 
covered topics ranging from disruptive technologies to 
migration, including:


Social Change: Will people choose to consume healthier, 
more balanced diets or diets high in animal-based protein 
and sugar, salt and fat? Will consumers demand food that is 
produced in an environmentally sustainable way? How will 
consumer opinion evolve regarding food produced through 
new technologies? How will urbanization and the growth of 
mega cities affect demand, especially among net-importing 
countries? 


Economic Shifts: Will nations engage in cooperative trade 
through open markets or adopt more isolationist policies? 
How will confidence in commodity markets evolve? Will 
markets be more resilient or more volatile? Will the price of 
food accurately and consistently capture the externalities 
of health costs and environmental impact? What will be the 
impact of trade policies on global and local markets? Will 
there be an increased number of breadbaskets that supply 
most of the world’s food? Will food systems become more 
centralized or more localized and where will decision-making 
power be held?


Technology Advances: What will be the rate of large-scale 
adoption and availability of new technology as it pertains to 
food? Will technological innovations be designed primarily 
for affluent or poorer populations? How will the benefits 
and risks of technological advances be distributed? Which 
disruptive technologies will emerge as game-changers in 
food and agriculture?


How will food systems nutritiously 
and sustainably feed 8.5 billion 
people in 2030?
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Environmental Trends: How will policy and business 
decisions affect climate mitigation and adaptation in food 
systems? How will climate change and other threats impact 
the long-term productive capacity of ecological systems, 
including soil health? How will an increased scarcity of water 
impact food production? What will be the rate of energy 
consumption, and from which sources? 


Political Developments: How will the security landscape 
evolve? What will be the evolution of nationalistic tendencies 
in governments, with what implications on food systems? 
How will migration impact food production and what 
implications will it have for food security?


The Two Most Critical Uncertainties


From this long list of critical uncertainties, a diverse group 
of experts identified the two most important and critical 
uncertainties as the focus for the scenarios. These were 
identified to be: 


 – Demand Shift: Experts agreed that future changes in 
demand are a fundamental uncertainty, with the poles 
defined as resource-intensive consumption versus 
resource-efficient consumption. This axis encompasses 
uncertainties related to the nature of demand shift, 
including the externalities of environmental impact and 
health costs. Although healthy diets and environmental 
sustainability are not necessarily correlated, they are 
considered in tandem given their critical importance. 


 – Market Connectivity: For the second axis, experts 
highlighted uncertainties regarding the connectivity of 
markets. This axis captures questions pertaining to 
the relative openness of trade, trust in and resilience 
of commodity markets, and inclusivity of technological 
innovations.


Outcome: Our Four Scenarios


Pairing these two uncertainties, the matrix below, reveals 
four scenarios for the future of global food systems:  


1. Survival of the Richest: In a world of resource-intensive 
consumption and disconnected markets, there is a 
sluggish global economy and a stark division between 
the “haves” and “have-nots”.


2. Unchecked Consumption: With strong market 
connectivity and resource-intensive consumption, this is a 
world of high GDP growth with high environmental cost.


3. Open-source Sustainability: A future linking highly 
connected markets and resource-efficient consumption 
has increased international cooperation and innovation 
but may leave some behind. 


4. Local Is the New Global: In a world of fragmented local 
markets with resource-efficient consumption, resource-
rich countries focus on local foods whereas import-
dependent regions become hunger hotspots.


The Scenarios: Four Potential Future Worlds
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Scenario 1 – Survival  
of the Richest


Scenario Description


In this scenario, a combination of resource-intensive 
consumption and disconnected markets creates stark 
differentiation between the haves and have-nots. A relatively 
few isolated, wealthy populations are able to produce and 
innovate to meet their needs; isolated, poor or import-
dependent markets are facing intensifying hunger and 
poverty. Increasing distrust in globalization has led to 
nationalist sentiment and isolationist policies. There are 
fewer and weaker multilateral trade agreements, and trade 
barriers are slowing global economic growth. Population 
growth, rising inequality and food prices have led to 
increased conflict and migration, and intensifying resource 
needs have prompted a new wave of investments by 
foreign entities in land and water resources. Climate change 
continues unabated. Technology innovation is defined by 
a broad disparity of access and adoption. Reactionary 
decision-making and a crisis mindset are perpetuating a 
fragile system.  


Most people are worse off in this world, but some fare 
better than others. Developed countries and upper classes 
are relatively better off than those in poorer contexts as, 
for the time being, they can still afford high food prices and 
comfortable lifestyles. Within these limited rich markets, 
technology and select other sectors are performing well 
financially (although growth is slow globally). Entrepreneurs 
still have access to funds from limited investors, and 
innovate with a focus on niche business opportunities 
rather than broader social services and underlying global 
challenges.   


There are many losers in this scenario. For example, life for 
smallholder farmers has become riskier and more uncertain 
than ever before: dire economic conditions, limited access 
to natural resources (especially water) and more extreme 
weather conditions have forced tens of millions to seek 
other sources of income to feed themselves and their 
families. At the same time, export businesses are suffering 
from decreased trade, volatile markets and inconsistent 
access to raw materials. In the long term, future generations 
will also suffer from irreversible environmental damages and 
a weak global economy.


How Did We Get Here?


Key Choices that Led Us Here


 – Governments turned inwards to protect their 
populations. As market disruptions from climatic and 
other shocks became more common, governments 
shifted reliance towards local production to lower their 
countries’ exposure. The increase in such protectionist 
practices diverted resources and attention from global 
problem-solving and collaboration. 


 – The public and private sectors prioritized immediate 
concerns over environmental sustainability. Both 
sectors faced incentives to maximize near-term gains 
and comforts at the expense of the environment, and 
did not challenge them. A select few rich countries 
maintained environmental protections, but through 
fragmented approaches across disparate geographies. 
Environment and nutrition agendas were deprioritized in 
view of economic concerns, such as job creation.


 – Governments failed to make substantive progress 
to decelerate climate change. There was a lack of 
meaningful global cooperation on climate mitigation and 
adaptation, and greenhouse gas emissions continued to 
increase far beyond safe levels for the planet.


 – Consumption choices led to malnutrition and waste. 
Many consumers ate greater volumes of less nutritious 
foods, produced unsustainably. The extreme poor ate 
in lower volumes; the high prices and low availability of 
nutritious foods accelerated malnutrition.


 – Food producers struggled to maintain business in 
a weak economy. Food producers continued to create 
and meet demand for processed foods and animal-
based protein. Without new efficiencies, these practices 
expanded the environmental footprint and depleted 
natural resources at alarming rates.


Early Signs that Signal a Shift to this Reality


 – The income gap continues to widen and there is a 
concentration of capital within and among countries 
whereby large, rich countries benefit and poor, import-
dependent ones suffer. The patterns of 2016 – wherein 
the richest 20% of the world’s population consume 
86% of the world’s resources27 – is amplified. Africa is 
importing an increasing percentage of its food following 
years of failed harvests, and this pattern is reflected in 
other potentially high-productivity regions.


 – The percent of the population that is undernourished 
starts to rise again, noting that food-price volatility 
will likely disproportionally impact the urban poor, who 
already spend 60%–80% of their income on food in 
0216.28







11The Future of Global Food Systems 


This future is highly unsustainable for the world’s productive 
resources. Climate change accelerates as a result of 
weak international cooperation and high consumption of 
resources, with detrimental effects to agriculture around 
the world. Critical ecosystem services are damaged or 
destroyed as actors focus on short-term survival, business 
interests or policy priorities. Conflict intensifies over access 
to natural resources, both within and between nations. 
Technology innovation occurs in relative isolation; therefore, 
even climate coping and adaptation technologies would be 
limited in scale and adoption.


In this scenario, a faltering global economy is intensifying 
hardship and breeding resentment. Broad distrust in 
markets is cyclical, leading to less-transparent practices. 
Food loss and waste increases in fragmented markets and 
inefficient value chains.


This world perpetuates inequality and weakens inclusivity 
in food systems. The poor get poorer, and those who 
traditionally hold less power, such as women, are most 
negatively affected by conflict and food insecurity. Short-
term needs and the concentrated strength of a few 
businesses and governments hamper broad-scale civil 
society participation and access to opportunity among 
disempowered populations. Traditional agricultural 
production is an unattractive business for most farmers, 
perpetuating poverty in rural economies and reducing 
production volumes from these areas, as ageing farmers are 
not replaced by youth. 


 – Strong intellectual property rights are influencing 
technology development more than open-source 
platforms; the number of patents in life sciences research 
is on the rise.


 – International trade is increasingly bilateral rather than 
guided by multilateral agreements.


 – Volatility in commodity markets increases, without 
strong checks and balances. There is limited international 
coordination to mitigate increasingly frequent market 
shocks.


 – There is slow implementation of the Paris Climate 
Agreement, leading to "business-as-usual" emissions 
trajectory and an acceleration of climate change. 


 – Several countries exit the European Union as part of a 
surge of nationalistic sentiments and anti-globalization. 


Implications


In this scenario, most of the world’s population eats 
unhealthy diets while a rich minority enjoys good nutrition: a 
small number of well-off consumers can still afford nutritious 
foods and animal-based protein. In contrast, the vast 
majority of consumers are either eating high-calorie, low-
nutrient diets – and becoming increasingly overweight or 
obese – or are unable to access enough food and therefore 
becoming increasingly undernourished. Among the most 
vulnerable, increasing poverty and hunger rates reinforce 
instability, conflict and migration, and food aid is insufficient 
to meet the growing needs of refugees and internally 
displaced people. This intensifies the refugee crises and the 
resulting xenophobia.
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Scenario 2 – Unchecked 
Consumption


Scenario Description


In this scenario, there is a combination of resource-intensive 
consumption and highly connected markets which has 
enabled rapid growth with serious consequences. Driven 
by ever-increasing demand, trade is accelerating as 
markets boom. Technology has spurred efficiencies in food 
production and distribution, with yield improvements as 
the top priority. Obesity and health costs rise dramatically 
as billions of consumers transition to a high-volume, high-
calorie, low nutrient-density diet. The “foodprint” expands 
as natural resources – including water, biodiversity and land 
– are severely depleted and components of key ecosystems 
such as fisheries and drylands begin to collapse, increasing 
costs of water purification and intensifying impacts in other 
regions as consumers seek alternate sources of food. 
Growing food demand is contributing to driving climate 
change well past 2°C of global warming. 


There are several short-term winners in this future. Many 
global food producers and retailers benefit from an increase 
in sales due to higher demands for foods – especially 
multinational companies which benefit from increased 
trade, globalization and strong global-brand recognition. 
Regionally, high-exporting countries benefit as trade levels 
increase to meet demand. Many consumers also benefit 
from low food prices: because the external costs of food  
are not incorporated into the price, resource-intensive  
foods remain relatively cheap. Importantly, however, these 
short-term benefits will be outweighed by longer-term costs 
and risks. 


This future comes at a heavy cost for others. Regions with 
limited access to natural resources are facing even scarcer 
access, while those with abundant natural capital are 
under pressure from actors searching for more resources: 
for instance, tropical forest countries are facing alarming 
rates of deforestation. At the same time, small and medium 
enterprises are losing market share against efficient 
and powerful global players, and smallholder farmers 
disconnected from global markets are likely to be left 
behind. 


How Did We Get Here?


Key Choices that Led Us Here


 – Consumer demand continued to shift towards 
over-consumption and unhealthy food choices. The 
increase in trade and globalization prompted the spread 
of Western-style diets, which are high in sugar, salt, fat 
and animal-based protein. These increased diet-related 
diseases both in developed and developing countries.


 – Governments allowed market forces to override 
sustainable resource management. In a “tragedy 
of the commons”, individual incentives outweighed 
collective concerns and action. 


 – Governments and businesses invested in foreign 
land and resources. Limited local production capability 
in select rich countries prompted aggressive moves to 
seek out resources abroad. 


 – Technology players and food producers prioritized 
yield and logistical efficiencies. Higher connectivity 
and access to data enabled more efficient distribution 
of goods; innovation was dedicated to producing and 
moving high volumes quickly.


 – Business, government and society deferred 
environmental protections in the hope of future 
“fixes”. A broad-scale belief that society can grow now 
and fix environmental problems later, combined with the 
new ease of doing "business-as-usual", masked the 
reality that many environmental problems are irreversible. 
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Implications 


In this world, the percentage of the population that is 
overweight or obese has exceeded the 2030 projection 
of one third of the global population.30 Most of the global 
population has increased access to large volumes of 
mostly non-nutritious foods. Conflicting evidence about 
desirable diets and a proliferation of labels create confusion 
and perpetuate unhealthy choices and increased calorie 
consumption.  


In this future, the depletion of natural resources has 
accelerated to make space for new agricultural production, 
and the effects of intensifying climate change are more 
acutely felt in an interconnected marketplace. Long and 
complex supply chains obscure transparency; consumers 
are less likely to demand, and know, the source of their food.  


Infrastructure and technology have improved trade 
and efficiencies in this world. For instance, block-chain 
technology is strengthening value chains and decreasing 
investment risk in the agriculture sector. Such investments 
and innovations are largely directed towards the booming 
market, rather than to fix a fundamentally outdated 
agriculture sector. Decreased government oversight 
leaves space for innovation but weakens safeguards and 
the strength of international collaborative efforts towards 
complex challenges like the SDGs.


Early Signs that Signal a Shift to this Reality


 –  Healthcare costs have skyrocketed in developed 
countries. In the US, combined costs to treat diet-
related, non-communicable diseases surpass the 
expected annual level of $48 billion–$66 billion.29 
Consumers following demand trends towards animal-
based protein prompt a boom in livestock industry 
shares. 


 – World Trade Organization (WTO) collaboration and 
free-trade agreements cover most large markets and 
unprecedented levels of global trade are being achieved 
through key superpower trade nodes. Trade efficiencies 
are helping to keep food prices down despite the high 
external costs of resource-intensive foods.


 – Natural-resource degradation and increased 
emissions have reached new levels perpetuated by 
the agri-food sector. As soil degradation and greenhouse 
gas emissions continue to rise, a biodiversity crisis is 
looming. 


 – Few regulatory frameworks have been effective at 
shifting consumption toward healthier foods. 
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Scenario 3 – Open-source 
Sustainability


Scenario Description


In this scenario, a combination of resource-efficient 
consumption and highly connected markets enables a 
rise of greater transparency in business and in markets. 
Commodity markets have been stress-tested, and checks 
and balances instated, to reduce volatility and the risk of 
a crash. There is a proliferation of food sources, which 
reduces over-reliance on a few breadbaskets, improving the 
resilience of food systems. An increasingly interconnected 
trade system, however, still leaves the world susceptible to 
the effects of extreme weather events and other economic 
and political shocks. A stronger global economy enables 
more consumers to purchase food priced at its “real” cost, 
as influenced by new business models and policies that 
support sustainable choices and healthy diets. There is a 
movement towards personalized nutrition and healthcare, 
and more people use mobile apps to drive their shopping 
and eating habits. There is improved trust, interdependency 
and trade among governments. Governments uphold 
commitments to climate change agreements; however, 
inevitable volatile weather events continue. A rural 
transformation attracts youth to data-driven agriculture, but 
older farmers struggle to keep pace.


This future has a relatively high proportion of winners. 
For farmers, there is greater availability, affordability and 
adoption of technologies that increase productivity, 
decrease costs expand access to key information and 
services. For companies, although such scrutiny generated 
costs and difficult changes in the short term, many are 
benefiting from improved productivity and more reliable 
sourcing. Governments benefit from collaborative trade 
agreements and access to data that informs effective  
policy design.


Importantly, while this future may be bright for some, there 
are also stakeholders that are relative losers. For instance, 
some farmers may be shut out of the new, more connected 
economy, without viable alternative livelihoods. The surge in 
open-source information creates a disincentive for long-term 
research and development (R&D) among some companies; 
this is coupled with a shift in investment further towards 
the development rather than the research. More generally, 
consumers may be either winners or losers, based on their 
means, as food would become more expensive to capture 
its full cost. 


How Did We Get Here?


Key Choices that Led Us Here


 – Governments embraced international trade with 
provisions for responsible practices. New agreements 
restricted reactionary policies that could disrupt global 
markets, leading to more open and collaborative trade. 
These created increased systemic risks related to 
increased interconnectivity, but strong institutions sought 
to minimize their impacts. 


 – Policies enabled food value chains to become more 
transparent. Responding to consumer demand and 
improved technology, there was a substantial increase 
in transparency in food sourcing and increased efforts 
to address inequalities along the chain. Companies 
integrated the SDGs into their business strategies, and 
regularly monitored and reported results. 


 – Social media and new education and marketing 
campaigns influenced consumer demand, drawing 
on the dietary guidelines already developed in over 100 
countries to improve nutrition.31 These prompted greater 
awareness about the absolute cost of food and the 
possibilities available to consumers in disparate regions. 
Youth were at the vanguard of pushing changes in social 
norms around healthy diets. 


 – Technology innovators engaged with consumers 
and influenced acceptance. As part of their business 
model, technology companies position their products 
as a solution to health and environmental concerns, 
increasing social acceptance of food produced in 
radically new ways – such as in labs, through gene 
editing, or in “controlled environments” rather than fields. 


 – Farmers used resources more efficiently. There was 
broad-scale adoption of good agricultural practices 
(GAP), along with an increase in the availability and 
adoption of ICT and emerging technologies, which 
fundamentally changed production, such as through 
irrigation innovations.


Early Signs that Signal a Shift to this Reality


 – New and effective checks and balances measures 
are in place and trusted, including both regulations in 
capital markets and new technological authentication 
mechanisms such as block-chain.


 –  Food loss and waste decrease to 5% of global 
production, largely attributed to market efficiencies, 
supported by new technologies. Consumer waste has 
also decreased due to policy incentives such as taxes. 
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Implications 


In this world, the percentage of the population that is 
malnourished has reached an all-time low. Synergistic 
policies, business practices and social efforts have increased 
accessibility to nutritious food and decreased the affordability 
and desirability of animal-based protein and foods high 
in sugar, salt and fat. It has become cool among younger 
generations in developed countries to eat a healthy diet, 
as a result of marketing campaigns and social media; in 
developing contexts, inclusive economic growth and a vibrant 
rural economy support access to healthy food, including 
in the critical first 1,000 days for cognitive and physical 
development.


In this future climate change is partially mitigated, 
and adaptive efforts supported, through international 
collaboration and a proliferation of shared best practices. 
These are guided by the Paris Agreement and measured 
through metrics. While climate shocks still occur, their 
impact is absorbed by more resilient food systems. 
The “mutual benefit” philosophy underlying this world 
is stewarded by strong civil society institutions and 
international organizations.


In this scenario, more people see technology as a tool in 
food systems. While the risks of new technologies persist, 
greater trust and strengthened cooperation mechanisms 
achieve a careful balance between regulation and 
innovation. There is greater availability, affordability and 
adoption of technologies that increase farmers’ productivity, 
such as satellites; strengthen value chain traceability, such 
as through sensors; and mitigate climate change, such as 
through carbon storage. 


 – There is a greater access to capital for farmers in 
developing countries. The percentage of farmers using 
data systems to inform their production systems in real 
time has increased both in developed and developing 
markets. For smallholder farmers, greater access to 
capital allows them to invest in more efficient farming 
techniques.   


 – Climate metrics and broader accounting regulations 
are in place and stabilizing natural-resource usage. The 
goal of zero net deforestation has been achieved and 
reforestation is in full force, made possible by intensive 
production in the most feasible areas. Renewable energy 
has surpassed the use of non-renewable energy based 
on fossil fuels. 


 – Private-sector agriculture R&D investment growth 
has decreased and slowed innovation. Companies 
whose new products take 10–15 years to develop are 
experiencing new levels of competition from disruptors.


 – There is a reduction in urban migration due to 
emerging opportunities in rural economies.


 – A broad shift in refugee policy prompts a transition 
from aid to economic transformation in the urban and 
rural environments.
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Scenario 4 – Local Is 
the New Global


Scenario Description


In this scenario, resource-efficient consumption and low 
connectivity of markets have led to fragmented food 
systems whereby nations rely heavily on self-sufficiency. 
There is a rise in local food movements as consumers 
increase their focus on sustainable local products. 
Consumers in developed countries rediscover and 
appreciate local diets and develop a new respect for 
food, taking additional measures to reduce food waste. 
Progressive policies have successfully reduced the price 
point for healthier diets relative to unhealthy diets. Together, 
these factors enable a shift towards more balanced diets 
and a reduction in obesity and related diseases. Markets 
become increasingly local, with large variances in standards 
and protocols. Shorter supply chains and increased plant-
based diets reduce the strain on environmental resources. 
However, at the macro level, comparative advantages 
among food-producing regions are lost. Nations without 
good agricultural land struggle to meet demand and hunger 
hotspots proliferate. Country-specific innovation flourishes 
but diverse standards hamper scale.


In this future, the clear winners are the countries that can 
achieve self-reliance through available natural and human 
capital. Successful nations are able to rebalance crop 
production towards greater diversity, positioning smaller 
producers to successfully meet local demand. Additionally, 
a focus on local assets and building connections within 
communities unlocks strong entrepreneurship for food 
production – including through urban and vertical farming – 
and along the value chain.   


In this world, import-dependent countries and emerging 
mega cities, such as Lagos, are struggling to feed a 
growing population and facing increasing malnutrition. This 
prompts scarcity, unrest and migration. Other losers in this 
scenario are industrial farmers who are unable or resistant to 
rebalancing their crop production as demand shifts toward 
a greater variety of crops. Local food movements could 
also negatively impact sales for global food producers and 
retailers, as clients defer to local producers and brands. 


How Did We Get Here?


Key Choices that Led Us Here


 – Governments increased the use of environment 
and nutrition incentives. Governments incentivized 
resource-efficient consumption to protect natural 
resources and control healthcare costs associated with 
poor diets. 


 – There was a breakdown in international free trade 
agreements. Governments increased the use of 
protectionist trade policies and public funding to protect 
their local producers.


 – Consumers shifted towards local diets and products. 
Increasingly fragmented trade led to low access 
to imported goods as well as potential distrust of 
international brands.


 – Local entrepreneurship and innovations flourished, 
but were unable to scale across disconnected 
markets. A focus on local assets unlocked strong 
entrepreneurial environments, but with fragmented 
application.


 – Businesses sourced locally and used fewer 
resources. Government policies and consumer 
demand prompted businesses to change their sourcing 
models – including through shorter supply chains and 
applicable new technologies – thus decreasing resource 
consumption. 


 –  Farmers connected into small regional clusters and 
bilateral alliances. Such clusters helped to overcome 
some resource shortage issues, and contribute to 
strengthen locally driven movements. 


Early Signs that Signal a Shift to This Reality


 – There is a decrease in multilateral trade; the World 
Bank and WTO continue to downshift their global trade 
growth forecasts.32 33 At the same time, there is a rise in 
bilateral agreements driven by necessity and resource 
needs. 


 – There is a rise in a local, traditional diet movement 
globally. Local movements triple in membership and 
have increased political influence. Simultaneously, there 
is a stark increase in urban farming and aquaculture to 
meet local and urban food demand. 


 – Governments have set and carefully adjusted prices 
on carbon and water to help protect natural resources 
and limit greenhouse gas emissions.


 – Development partners’ food aid budgets diminish as 
their populations prioritize domestic concerns.
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Implications 


The implications of this world for nutrition are mixed: 
consumers in regions with high productive capacity would 
enjoy healthy diets, but a disconnected market would 
limit such access for others. Local food systems would 
not capture economies of scale; this loss in comparative 
advantages would increase the cost of food to consumers, 
disproportionately affecting those in poorer regions. 


The environmental impact of food production, in this world, 
is reduced: shorter food chains and more resource-efficient 
consumption ease environmental strains of the agri-food 
sector. In the longer-term, however, a lack of access to 
foreign markets may lead to unsustainable pressures on 
local land and ecosystems in certain regions. The effects of 
climatic shocks are more isolated in a disconnected market. 


In this future, entrepreneurs in disparate markets are 
working in silos without consistent, global standards. 
As such, those most capable of innovation are unlikely 
to influence the lives of the world’s poorest. Smallholder 
farmers are relatively better off where there is vibrant local 
demand for their produce. Local movements may contribute 
to greater empowerment, participation and economic 
opportunity.
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Billy, American, 58-year-old  
industrial farmer runs a large  
family-owned operation focused  
on grain and oilseed production.


Unchecked Consumption: The demand for Billy’s 
crops has never been so high. In order to generate 
higher output to meet global demand, he relies on 
more intensive farming techniques despite increasing 
rates of soil erosion. He is concerned about the 
problems such as water shortages that his children 
will face when they take over the business. 


Open-source Sustainability: Productivity on Billy’s 
farm is soaring. He manages his farm on his iPad 
and this helps to increase efficiency and mitigate 
risk. He also takes out futures contracts and private 
crop insurance, and he was incentivized by recent 
legislation to start growing vegetables. He looks 
forward to handing over a thriving, modernized 
business to his children.


Survival of the Richest: Given the increasingly 
fragmented and volatile market, Billy and his family 
are increasingly reliant on the US Farm Bill and its 
benefits to remain above the poverty line. There is 
more technology on the market to help protect his 
crops against extreme weather events, which have 
been increasing in severity and frequency, but he is 
taking out more loans to afford them.


Local Is the New Global: As producers focus on 
meeting local demand for diverse products, Billy’s 
buyers are no longer interested in his crops. He is 
forced to shift towards polyculture. It is an expensive  
and difficult transition: Billy will need new farming 
equipment, and new relationships with buyers will 
take time to build.


Claudia, Brazilian, 50-year-old 
government official.


Unchecked Consumption: Claudia has seen 
trade increase as a means to meet demand for 
highly processed and animal-based foods. Brazil 
has maintained its position as one of the world's 
superpower trade nodes. But pressures are high to 
compromise on Brazil’s strict forest code which is 
designed to protect vital natural resources.


Open-source Sustainability: Brazil is benefiting from 
a world that is highly connected. Given that more 
produce is being processed locally rather than being 
exported as raw material, Claudia has seen some 
decrease in trade, but farmers are now focused on 
becoming the world’s leading exporters in a range 
of vegetables and are hard at work to shift their 
production systems accordingly. 


Survival of the Richest: Given the breakdown in 
international agreements and relations, Claudia is 
supporting trade policies to protect local producers. 
Trade agreements are in turmoil, especially with so 
many countries exiting the EU. Hunger increases in 
Brazil’s poor communities, placing an increased  
strain on government support programmes. 


Local Is the New Global: Due to the fragmented 
global market, Brazil is suffering from decline in 
the demand for beef and soy exports. Shipments 
are rotting on the docks. Claudia is working with 
colleagues to design new policies to diversify 
production for local needs as well as strengthen 
environmental measures. 


Perspectives – A Day in  
the Life


The fictional characters depicted in this section illustrate a central conclusion of these scenarios: there will be winners and losers 
in any future. These brief snapshots show the diverse impacts that the four futures could have on different types of people. Such 
experiences will be a function of several contextual factors, including geography, social status, and role in food systems. 


Demand Shift


Demand Shift


M
arkets


M
arkets
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Fatma, Tanzanian, 45-year-old 
smallholder farmer and widower  
with four children, who heads a  
small family-run coffee farm.


Unchecked Consumption: Foreign investors are 
buying the title to Fatma’s land and she has to decide 
between becoming a contract farmer to this new 
entity, which focuses on exporting food, or searching 
for a different livelihood. Fights break out among her 
neighbours at the local water pump: until the local 
authorities drill a deeper borehole, there is scarce 
water to be found. 


Open-source Sustainability: Fatma has expanded 
access to capital and has joined a co-op. Along with 
greater access to shared equipment, this means 
she can adopt more advanced farming techniques. 
Farmers from her region can now compete more 
effectively and more coffee is being processed locally 
rather than being sold as a raw material. Her son 
asked her yesterday if he can eventually take over  
the business. 


Survival of the Richest: Life for Fatma and her family 
is riskier and more uncertain than ever before. Access 
to both global markets and local resources has become 
more difficult. If she had the same access to productive 
resources as her male counterparts, she could increase 
her farm's output by 20%–30%,34 but even the local 
microfinance institution won’t lend to her. She falls 
asleep watching her children and wondering whether 
they could find work in the nearby city. 


Local Is the New Global: As a result of the decrease 
in exports, Fatma no longer has access to consistent 
buyers for her coffee. But she has invested all her 
assets in coffee trees! She is unsure how to shift her 
production towards fruits and vegetables. She joins 
a regional farmers organization, which has become 
stronger and helps connect clusters of farmers to 
national markets.


Arif, Indonesian, 43-year-old  
man working as a regional  
senior executive for a  
global food retailer.


Unchecked Consumption: Arif’s company is 
benefiting from increased global competition that  
has led to industry consolidation. Sales are up, 
especially for grain and meat. The market is booming, 
and a new port has just been constructed. However, 
Arif is preoccupied; a drought in the region means he 
is facing a significant supply shortfall this month. 


Open-source Sustainability: New regulations are 
forcing Arif’s company to adhere to more transparent 
business practices and broader accounting regulations. 
Consumers want more vegetables, and constantly 
ask about their source. Arif and his business decided 
to adopt new supply-chain management and labelling 
practices, and find that the initial investment generates 
greater sourcing stability and talent retention. While the 
company experienced some short-term decrease in 
profit margins, employee productivity has increased and 
the long-term forecasts look strong.


Survival of the Richest: Arif’s sales are up as 
regional demand increases. However, access to raw 
materials is more limited, climate change has become 
more extreme, and his suppliers are increasingly 
unpredictable. Every time Arif looks at the market, 
prices have changed; this makes long-term planning 
challenging and risky.


Local Is the New Global: The rise in local food 
movements has resulted in a sharp decline in sales  
as consumers are more interested in buying from 
local and regional retailers and are boycotting Arif’s 
company. To make matters worse, disconnected 
markets are negatively impacting his retailer's entire 
supply chain and business model. Arif’s company 
responds by redesigning its strategy to emphasize  
local markets and suppliers.


Demand Shift


Demand Shift


M
arkets


M
arkets
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Implications of the 
Scenarios


Any of these scenarios is possible. 


We are in a volatile, uncertain world. Any of these potential futures may occur, and early signals of all four worlds are 
present today. The geopolitical events of 2016 have been particularly unpredictable, raising new questions about the 
fragmentation of markets and the nature of international connectivity. Without careful attention, we risk compromising 
the ability of our systems to secure health and nutrition within the means of the planet. The need for informed, 
measured, long-term thinking and action has never been greater.


Consumption – as shaped by  
context – will make or break global 
health and sustainability. 


Climate change and natural-
resource degradation will affect 
all future scenarios and require 
urgent action. 


A redesign of food production  
systems is needed. 


Without dedicated attention, future 
food systems may exacerbate 
inequality between nations and  
within them.


The scenarios demonstrate that moving global consumption 
patterns towards more resource-efficient demand is 
critical, noting that consumers’ choices shape entire food 
systems, from fork to farm. Yet shifting towards diets that 
are healthier, more nutritious, and more environmentally 
sustainable will depend on transforming current 
consumption patterns. This requires a significant change 
in how those choices are incentivized in different contexts. 
Accurate and clear marketing, consumer education, 
proactive policies and new business models will be needed 
to enable nutritious diets for the global population that are 
aspirational, accessible and affordable. 


Climate change poses a significant threat to business 
and society. It may compromise the long-term productive 
capacity of ecosystems, the stability of societies and 
economic well-being. Climate change is also likely to 
exacerbate inequality and conflict. The “Survival of 
the Richest” world imagines increased competition for 
productive resources at the expense of the poor, while 
“Unchecked Consumption” demonstrates the danger 
of "business-as-usual" driven by short-term interests at 
the expense of the environment. There is also potential 
for low-likelihood, high-impact weather disasters – such 
as simultaneous crop failures in multiple breadbaskets – 
generating a system-wide shock that food systems are 
not sufficiently resilient to withstand. And while there is 
great potential in some technological solutions, many 
new  innovations are not available to most of the world’s 
population.  


A fundamental shift is needed to enable food systems to 
promote sustainable, healthy eating.  This includes how 
food is produced; a focus on quality rather than solely 
the quantity of agricultural production can redefine value 
in agricultural systems, mitigate risk in supply chains 
and enable diversified diets. As the world of “Unchecked 
Consumption” shows, even a future with higher yield 
has undesirable consequences if the production is 
unsustainable. There is need to invest in producers 
– whether farmers or innovators – and incentivize the 
production of healthy and sustainable food. The scenarios 
also illustrate the vulnerabilities of a highly connected 
system relying disproportionately on a few crops and limited 
productive regions across the world. An increase in on-farm 
diversity and in the number of “food basket” regions could 
increase the resilience of the system to inevitable shocks. 


Every scenario has winners and losers. This disparity is most 
evident in a disconnected world of more resource-intensive 
demand, yet the growing inequality of today’s world will 
affect all possible futures. Poverty and malnutrition form a 
vicious cycle that compromises access to food both in rural 
environments, where even farmers are likely to suffer from 
hunger, and among the urban poor, where price and access 
can make healthier and more sustainable food options 
prohibitive. This points to the need for attention to inclusivity 
in all futures, achieved both through structural changes in 
policy and business models, as well as safety nets for the 
truly vulnerable. 
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Fourth Industrial Revolution 
technologies and other innovations 
have the potential to revolutionize  
food systems but will introduce  
new challenges. 


Our choices – through action or 
inaction – will determine our path. 


Technology innovations will dramatically reshape how 
we produce and manage food in select markets, but 
their effects will be unevenly distributed. Some of these 
technologies could be game-changing for food systems, 
contributing to radically new approaches along the 
agricultural value chain and beyond. For example, CRISPR 
technology could reinvent seeds, big data and ICT 
could allow for more efficient and climate-smart farming 
practices, robotics could increase efficiencies in harvest 
and processing, sensors could reduce waste dramatically 
in transportation, artificial intelligence could revolutionize 
retail models, and personalized nutrition could reshape 
consumers’ preferences and behaviours. Many of these 
technologies will take a decade or two to change food 
systems at greater scale. For this reason, and noting that 
many such technologies will be out of reach to most of 
the world’s population, the influence of technology in food 
systems elevates questions of access and control. The 
scenarios demonstrate that technology has the potential 
to exacerbate inequality if not directed with purpose 
at the needs of a global population. These futures also 
illuminate questions of governance. In an “Open-Source 
Sustainability” world, for instance, a broader-scale 
participation in innovation may disincentivize the type of 
proprietary research and development that incentivizes 
business risk and can address long-term challenges. Finally, 
the technologies themselves will raise a new set of social 
questions, including those on the control of data, the future 
of jobs, and the role of technology in food production. 


This exploration of our potential futures reveals that 
many of their most concerning elements are a product of 
inaction – highlighting the dangers of a “business-as-usual” 
approach. Adapting to any of the scenarios will involve 
difficult decisions, investments and trade-offs in the short 
run. However, the cost of inaction is higher – and mutual 
benefits greater – in the long run. It is, therefore, imperative 
for leaders to take a systems-level view, examining the 
implications of all stakeholders’ choices for the future of food 
systems. These can inform structural changes and individual 
choices to secure a more positive future for food systems. 
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Building the World We Want


Today’s food systems are not fit for purpose;  
a fundamental transformation is needed. 


This analysis suggests that food systems are not positioned 
to deliver healthy and sustainably produced nourishment to 
the entire global population and will be even less prepared 
to do so in the future. A systemic transformation will be 
needed to meet the SDGs.


There is a window of opportunity for business to 
drive progress through innovation.


Future challenges present both significant threats and 
tremendous private sector opportunity to meet broad 
societal needs. “Business-as-usual” approaches will clearly 
be insufficient and, in fact, may accelerate many negative 
aspects of the future. Agile companies will recognize the 
need to think, prioritize and collaborate differently, including 
through the following priorities:


 – Capture the business opportunity of investing in 
health and nutrition. Companies can respond to the 
changing nature of demand, positioning themselves 
competitively as responsible players in food systems 
at global, regional and national levels. This can include 
investing in new products and advertising that promote 
healthier diets, as well as technology, infrastructure, 
equipment and services that preserve the nutritional 
value of foods. Investors can evaluate industries against 
health and environmental externalities and incentivize 
more nutritious and sustainable market activity.


 – Contribute to greater resiliency in global markets. 
Highly connected markets can bring many benefits, 
but the scenarios show they also increase the risk of 
systemic shocks. Companies can mitigate the effects 
of such shocks through market transparency, risk-
management policies and contingency plans that protect 
both business and social interests. Businesses also have 
a role to enhance economic opportunity among their 
workers and collaborators, such as through living wages 
and more inclusive engagement of women and youth.


 – Increase the resource efficiency of business 
operations. Proven strategies could be scaled to reduce 
waste and use of natural resources. Reducing food loss 
is a clear opportunity through stronger market linkages 
to producers and the use of often simple, already-
available technologies. Other efficiencies can be gained 
with shorter supply chains: the “Local is the New Global” 
scenario shows that sourcing closer to market can 
decrease the complexity, risk and environmental footprint 
of supply chains and increase brand value. Importantly, if 
combined with smart policy and accurate market signals, 


competitive business strategies could also include selling 
less while maintaining economic growth.


 – Leverage technology to address social and 
environmental challenges in food systems. 
Companies in the technology, agriculture, food and 
beverage industries can create significant new value 
through innovations for food systems. Transformation 
opportunities are vast through ICT, bio-innovation, the 
internet of things, gene editing, 3D printing, robotics, 
big data, artificial intelligence, machine learning and 
other technologies. These are in complement to “low-
tech” innovations, such as drip irrigation, that could 
also have a transformative impact if adopted at greater 
scale. To realize the potential of these innovations, 
however, is to direct their benefits toward the long-term 
goals of society. This implies both ensuring inclusivity 
and navigating new questions through transparent 
and inclusive mechanisms, addressing issues like the 
ownership of data. 


New and bold “smart policies” are needed to 
redesign systems.


Proactive policies are critical to the transformation of food 
systems. Business strategies and consumer decisions are 
made in context; with care, policies can direct the power 
of these choices towards more nutritious and sustainable 
diets while increasing system resiliency. Policies can also 
strengthen integrated efforts in infrastructure, domestic 
economic policy, financial markets and other areas. 
Approaches to smart policy-making for mutual beneficial 
outcomes include:


 – Assess and integrate the true costs of food 
systems. Integrating health costs and national capital 
depletion considerations into food-focused decision-
making across national budgets, planning and policies 
would strengthen collaboration across traditional 
silos. Examples include the integration of nutrition into 
education systems and the prioritization of prevention 
in health policy, linked to dietary choices. Heightened 
consumer awareness regarding the environmental 
impact of meat consumption, for instance, may lead to 
a shift in choices. Such collaboration would also enable 
evidence-based trade-offs – noting, for instance, that 
higher-nutrient foods do not necessarily have a lower 
environmental footprint.  


 – Adopt a “whole of government” approach to 
design food, agriculture and environmental policies 
to enable healthier diets. Several policies could 
be redesigned to strengthen health and nutrition 
outcomes. For example, public subsidies could be 
redirected towards highly nutritious crops, lowering 
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the price point of nutritious foods. In complement, 
social marketing campaigns could promote dietary 
diversity and the prioritization of nutrient-rich foods. 
Practical environmental policies could better incentivize 
sustainable production practices in the market, testing 
and scaling strategies that reward climate-smart 
approaches and actors. Public funds could better 
leverage private investment to these ends.


 – Create an enabling environment for technologies 
designed for inclusion and oriented to fundamental 
challenges in food systems. For existing innovations, 
such as ICT, policies can support accessibility at scale. 
For select Fourth Industrial Revolution technologies, 
participatory processes between regulators and 
innovators will be critical to shape a future that puts 
people first and technological tools in service to their 
needs. Continued public investment in R&D and in 
advisory services will be critical to enable uptake of 
appropriate technologies adapted to the specific needs 
of actors in different food systems' contexts. 


Social and ecological priorities should be at the 
centre of redesigned food systems. 


Robust civil society efforts will be needed to ensure that 
such priorities are elevated on business and policy agendas. 
Social institutions are also essential to strengthen food 
systems through efforts to:


 – Address structural inequality and meet basic 
needs. As evidenced by the winners and losers in each 
scenario, there will always be populations left behind in 
the evolution of food systems. Indeed, even broad-scale 
progress may create significant hardship for some. Social 
programming can complement government safety nets 
to protect the most vulnerable.  


 – Influence new dietary norms and aspirations. 
Consumers’ choices will be shaped by a trifecta of 
markets, policy and social influences. For the latter, 
social institutions and actors can promote a new type 
of eating that supports personal health and that of the 
planet. Traditional and social media, including cultural 
influencers, could reshape perceptions of what foods 
are enjoyable and desirable, and could create taboos on 
behaviours such as food waste. 


 – Elevate the needs of future generations. Social 
institutions’ role is critical to advocate on climate change 
and ecological services protection, and to offer related 
technical assistance. Such actors can also ensure that 
the needs of poorer populations are among the priorities 
for future technological development.


Responsive and responsible leadership is needed 
from all sectors.


All pathways to a brighter future depend on collaboration 
among all stakeholders in food systems to:


 – Build trust and transparency. In an increasingly volatile 
world, the resiliency of food systems depends on greater 
trust in governments, businesses and institutions, 
which must be earned through more responsible and 
transparent activities. For business, this means that 
short-term financial gains should not distract from 
long-term economic prosperity and social welfare. For 
government, it implies the need for policies that elevate 
inclusive social and environmental priorities for today 
and future generations. All sectors can embrace more 


robust accountability in keeping with the SDGs and their 
targets.


 – Collaborate across traditional silos. As this scenarios 
analysis indicates, to feed the global population 
nutritiously and sustainably by 2030 will require 
unprecedented innovation and coordination by all 
actors in food systems. Multistakeholder collaboration 
will be needed to achieve joint aspirations, as will the 
engagement of diverse stakeholders in policy (such as 
finance, health, environment and education ministers), 
business (such as executives in technology, energy, 
infrastructure, health and financial services) and key 
food systems stakeholders – with particular attention to 
farmers and consumers. 


 – Exercise system leadership. Creating system-wide 
transformation will require courageous leaders who 
take a holistic view of the challenges at hand, engage 
with diverse actors throughout the system to jointly 
tackle those challenges, and build new alliances to work 
towards shared goals. Leaders in business, policy and 
society must step up to cultivate a shared vision for our 
common aspirations, empower widespread innovation 
and action, and enable mutual accountability for 
progress. 


Our future is in our hands. 







24 The Future of Global Food Systems


Annex: Acknowledgements


Contributing Experts


Name Organisation Position


Rob Bailey Chatham House Research Director


Elena Bennett Department of Natural Resource Sciences,  
McGill University Associate Professor


Tim Benton University of Leeds Professor of Population Ecology and UK 
Champion for Global Food Security


Marshall Bouton The Chicago Council on Global Affairs President Emeritus


Alison Cairns Unilever Global Advocacy Director


Chris Delgado World Resources Institute (WRI)  Senior Fellow


Michael Doane The Nature Conservancy Director of Working Lands


Justin Finnegan US Agency for International Development (USAID) Deputy Assistant Administrator, Bureau for 
Food Security


J. Carl Ganter Circle of Blue Managing Director


Charles Godfray Oxford Martin School, University of Oxford Director, Programme on the Future of Food


Caleb Harper CityFARM, Massachusetts Institute of Technology (MIT) Founder and Lead Researcher


Florence Lasbennes United Nations Director, Scaling Up Nutrition (SUN) 
Movement Secretariat


Clare Matterson The Wellcome Trust Director, Strategy


Catherine McMahon Mercy Corps Senior Director, New Initiatives and Food 
Security


Illah Nourbakhsh Robotics Institute, Carnegie Mellon University Professor


Rajul Pandya-Lorch International Food Policy Research Institute (IFPRI) Chief of Staff and Head of 2020 Vision 
Initiative, Director General’s Office


Bettina Prato International Fund for Agricultural Development (IFAD) Senior Global Engagement Specialist


Ruerd Ruben Wageningen UR University
Coordinator Food Security, Value Chains 
& Impact Analysis Agricultural Economics 
Institute (LEI)


Marc Sadler The World Bank Adviser, Risk and Markets, Agriculture


Matt Sherman Modern Meadow Entrepreneur in Residence


Pamela Strifler Monsanto Company Vice-President, Sustainability and 
Stakeholder Engagement


Ben Valk Rabobank Head of Food and Agri Partnerships


Fokko Wientjes Royal DSM NV Vice-President, Nutrition in Emerging 
Markets


Janice Zdankus Hewlett Packard Enterprise (HPE) Vice President, Quality


Members of the New Vision for Agriculture Transformation Leaders Network







25The Future of Global Food Systems 


Global Future Council on Food Security and Agriculture


Bharat Krishak Samaj (Farmers Forum India)


City University London


EAT Foundation


EMATER-Agência Goiana de Desenvolvimento Rural e Fundiário (EMATER-GO)


Food, Agriculture and Natural Resources Policy Analysis Network (FANRPAN)


International Center for Tropical Agriculture (CIAT) 


International Food Policy Research Institute (IFPRI)


International Union for Conservation of Nature (IUCN)


Massachusetts Institute of Technology (MIT)


Nanjing Agricultural University


NITI Aayog


Oxfam America Inc.


Protix 


Rabobank


Royal DSM


The Nature Conservancy


The Rockefeller Foundation


The Wellcome Trust


Tufts University


Unilever


University of Leeds


World Bank


World Health Organization (WHO)


World Resources Institute (WRI)







26 The Future of Global Food Systems


Food Security and Agriculture 
Partners Group


Al Dahra Holding


Anheuser-Busch InBev NV


Bayer AG


Bunge Ltd


Cargill Inc.


The Coca-Cola Company


DuPont


Evonik Industries AG


HEINEKEN International


Hewlett Packard Enterprise


International Finance Corporation 


Jerónimo Martins SGPS SA


Kuwaiti Danish Dairy Company 


Louis Dreyfus Company


Monsanto Company


Nestlé SA


Novozymes A/S


PepsiCo Inc.


PJSC PhosAgro


Rabobank


REMA 1000


The Rockefeller Foundation


Royal DSM NV


SICPA Holding SA


Sinar Mas Agribusiness & Food


Solvay SA


Swiss Reinsurance Company Ltd


Syngenta International AG


Unilever


UPL Ltd


Visy Industries Australia Pty Ltd


Wal-Mart Stores Inc.


Wellcome Trust


Yara International ASA


Donors to the System Initiative 
on Shaping the Future of Food 
Security and Agriculture


The Government of Canada


The Government of the Netherlands


The Rockefeller Foundation


The Wellcome Trust


Knowledge Partner


Deloitte Consulting LLP


Graphic Illustration


Aaron Williamson, Vice-President and Board Member, 
The Value Web







27The Future of Global Food Systems 


Endnotes


1 There are 800 million people suffering from undernutrition and 2.1 
billion that are overweight or obese. World Bank, Foreword by Dr. 
Jim Yong Kim, “Ending Poverty and Hunger by 2030: An Agenda 
for the Global Food System,” second edition, 2015, http://
documents.worldbank.org/curated/en/700061468334490682/
Ending-poverty-and-hunger-by-2030-an-agenda-for-the-global-
food-system.


2 Food and Agriculture Organization. 2015. Save Food: A Global 
Initiative on Food Loss and Waste Reduction. June 2015 Issue 
19, Year 6, http://www.fao.org/save-food/resources/keyfindings/
en/.


3 World Bank. 2015. Food price watch. Washington, D.C.: World 
Bank Group, http://www.worldbank.org/en/topic/poverty/
publication/food-price-watch-home.


4 United Nations Department of Economic and Social Affairs, 
Population Division. 2015. World Population Prospects, https://
esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.
pdf.


5 Ranganathan, J. et al. 2016. “Shifting Diets for a Sustainable 
Food Future.” Working Paper, Installment 11 of Creating a 
Sustainable Food Future. Washington, DC: World Resources 
Institute, http://www.wri.org/publication/shifting-diets.


6 Kharas, Homi. OECD Development Centre. 2010. The Emerging 
Middle Class in Developing Countries, Working Paper No. 285, 
https://www.oecd.org/dev/44457738.pdf.


7 United Nations, Department of Economic and Social Affairs, 
Population Division (2014). World Urbanization Prospects: The 
2014 Revision, Highlights (ST/ESA/SER.A/352), https://esa.
un.org/unpd/wup/publications/files/wup2014-highlights.Pdf.


8 World Bank. November 12, 2014. “For Up to 800 Million Rural 
Poor, a Strong World Bank Commitment to Agriculture,” http://
www.worldbank.org/en/news/feature/2014/11/12/for-up-to-
800-million-rural-poor-a-strong-world-bank-commitment-to-
agriculture.


9 International Fund for Agricultural Development (IFAD) and UNEP. 
2013. Smallholders, food security, and the environment, http://
www.unep.org/pdf/SmallholderReport_WEB.pdf.


10 Oxfam. 2016. Briefing Paper: An Economy for the 1 Percent, 
https://www.oxfam.org/sites/www.oxfam.org/files/file_
attachments/bp210-economy-one-percent-tax-havens-180116-
en_0.pdf.


11 World Bank. 2016. Shaping the Global Food System to Deliver 
Improved Nutrition and Health, http://www.worldbank.org/en/
topic/agriculture/publication/the-future-of-food-shaping-the-
global-food-system-to-deliver-improved-nutrition-and-health.


12 World Health Organization. 2015. Noncommunicable diseases, 
http://www.who.int/mediacentre/factsheets/fs355/en/.


13 FAO. 2016. Aquastat, http://www.fao.org/nr/water/aquastat/
water_use/index.stm.


14 Intergovernmental Panel on Climate Change. 2014. Climate 
Change 2014: Mitigation of Climate Change, https://www.ipcc.
ch/report/ar5/wg3/.


15 2030 Water Resources Group. 2009. Charting our Water 
Future: Economic Frameworks to Inform Decision-Making. 2030 
World Water Group, http://www.mckinsey.com/client_service/
sustainability/latest_thinking/charting_our_water_future.


16 FAO. “Land Degradation Assessment,” http://www.fao.org/nr/
land/degradation/en/.


17 Myers, Joe. World Economic Forum. 2015. “5 expert predications 
on how warm the world will get,” https://www.weforum.org/
agenda/2015/12/5-expert-predictions-on-how-warm-the-world-
will-get/.


18 International Panel on Climate Change, https://www.ipcc.ch/.


19 UNHCR. “Figures at a Glance," http://www.unhcr.org/en-us/
figures-at-a-glance.html.


20 Schwab, Klaus. World Economic Forum. 2014. “The Fourth 
Industrial Revolution: what it means, how to respond,” https://
www.weforum.org/agenda/2016/01/the-fourth-industrial-
revolution-what-it-means-and-how-to-respond/.


21 World Economic Forum in collaboration with SAP. 2016. “Big 
data could have saved ancient civilizations, and it could save us,” 
https://www.weforum.org/agenda/2016/08/big-data-could-have-
saved-ancient-civilizations-and-it-could-save-us.


22 ITU. 2015. Measuring the Information Society Report, http://www.
itu.int/en/ITU-D/Statistics/Documents/publications/misr2015/
MISR2015-w5.pdf.


23 World Economic Forum. 2016. Internet for All: A Framework 
for Accelerating Internet Access and Adoption, https://www.
weforum.org/reports/internet-for-all-a-framework-for-accelerating-
internet-access-and-adoption.


24 World Wide Web Foundation. 2015. Women’s Rights Online: 
Translating Access into Empowerment, http://webfoundation.org/
docs/2015/10/womens-rights-online_Report.pdf.


25 World Health Organization. “Nutrition,” http://www.who.int/topics/
nutrition/en/.


26 United Nations. Our Common Future: Report of the World 
Commission on Environment and Development. Chapter 2: 
Towards Sustainable Development, http://www.un-documents.
net/ocf-02.htm.


27 UNDP. 2015. Human Development Report 2015: Work for Human 
Development, http://hdr.undp.org/sites/default/files/2015_
human_development_report.pdf.


28 Ibid.


29 World Bank. 2016. Shaping the Global Food System to Deliver 
Improved Nutrition and Health, http://documents.worldbank.org/
curated/en/474831468186561685/pdf/104757-WP-Future-of-
Food-Nut-Health-Web-PUBLIC.pdf.


30 Global Panel on Agriculture and Food Systems Nutrition. 2016. 
Food Systems and Diets: Facing the Challenges of the 21st 
Century, http://glopan.org/sites/default/files/ForesightReport.pdf.


31 World Bank. 2016. Shaping the Global Food System to Deliver 
Improved Nutrition and Health, http://documents.worldbank.org/
curated/en/474831468186561685/pdf/104757-WP-Future-of-
Food-Nut-Health-Web-PUBLIC.pdf.


32 World Bank. 2016. Global Economic Prospects: Divergences and 
Risks, http://pubdocs.worldbank.org/en/842861463605615468/
Global-Economic-Prospects-June-2016-Divergences-and-risks.
pdf.


33 World Trade Organization. 2016. “Trade in 2016 to grow at 
slowest pace since the financial crisis,” https://www.wto.org/
english/news_e/pres16_e/pr779_e.htm.


34 Food and Agriculture Organization. 2011. The State of Food and 
Agriculture. Women in Agriculture: Closing the Gender Gap for 
Development, http://www.fao.org/docrep/013/i2050e/i2050e.pdf.



http://documents.worldbank.org/curated/en/700061468334490682/Ending-poverty-and-hunger-by-2030-an-agenda-for-the-global-food-system

http://documents.worldbank.org/curated/en/700061468334490682/Ending-poverty-and-hunger-by-2030-an-agenda-for-the-global-food-system

http://documents.worldbank.org/curated/en/700061468334490682/Ending-poverty-and-hunger-by-2030-an-agenda-for-the-global-food-system

http://documents.worldbank.org/curated/en/700061468334490682/Ending-poverty-and-hunger-by-2030-an-agenda-for-the-global-food-system

http://www.fao.org/save-food/resources/keyfindings/en/

http://www.fao.org/save-food/resources/keyfindings/en/

http://www.worldbank.org/en/topic/poverty/publication/food-price-watch-home

http://www.worldbank.org/en/topic/poverty/publication/food-price-watch-home

https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf

https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf

https://esa.un.org/unpd/wpp/publications/files/key_findings_wpp_2015.pdf

http://www.wri.org/publication/shifting-diets

https://www.oecd.org/dev/44457738.pdf

https://esa.un.org/unpd/wup/publications/files/wup2014-highlights.Pdf

https://esa.un.org/unpd/wup/publications/files/wup2014-highlights.Pdf

http://www.worldbank.org/en/news/feature/2014/11/12/for-up-to-800-million-rural-poor-a-strong-world-bank-commitment-to-agriculture

http://www.worldbank.org/en/news/feature/2014/11/12/for-up-to-800-million-rural-poor-a-strong-world-bank-commitment-to-agriculture

http://www.worldbank.org/en/news/feature/2014/11/12/for-up-to-800-million-rural-poor-a-strong-world-bank-commitment-to-agriculture

http://www.worldbank.org/en/news/feature/2014/11/12/for-up-to-800-million-rural-poor-a-strong-world-bank-commitment-to-agriculture

http://www.unep.org/pdf/SmallholderReport_WEB.pdf

http://www.unep.org/pdf/SmallholderReport_WEB.pdf

https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/bp210-economy-one-percent-tax-havens-180116-en_0.pdf

https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/bp210-economy-one-percent-tax-havens-180116-en_0.pdf

https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/bp210-economy-one-percent-tax-havens-180116-en_0.pdf

http://www.worldbank.org/en/topic/agriculture/publication/the-future-of-food-shaping-the-global-food-system-to-deliver-improved-nutrition-and-health

http://www.worldbank.org/en/topic/agriculture/publication/the-future-of-food-shaping-the-global-food-system-to-deliver-improved-nutrition-and-health

http://www.worldbank.org/en/topic/agriculture/publication/the-future-of-food-shaping-the-global-food-system-to-deliver-improved-nutrition-and-health

http://www.who.int/mediacentre/factsheets/fs355/en/

http://www.fao.org/nr/water/aquastat/water_use/index.stm

http://www.fao.org/nr/water/aquastat/water_use/index.stm

https://www.ipcc.ch/report/ar5/wg3/

https://www.ipcc.ch/report/ar5/wg3/

http://www.mckinsey.com/client_service/sustainability/latest_thinking/charting_our_water_future

http://www.mckinsey.com/client_service/sustainability/latest_thinking/charting_our_water_future

http://www.fao.org/nr/land/degradation/en/

http://www.fao.org/nr/land/degradation/en/

https://www.weforum.org/agenda/2015/12/5-expert-predictions-on-how-warm-the-world-will-get/

https://www.weforum.org/agenda/2015/12/5-expert-predictions-on-how-warm-the-world-will-get/

https://www.weforum.org/agenda/2015/12/5-expert-predictions-on-how-warm-the-world-will-get/

https://www.ipcc.ch/

http://www.unhcr.org/en-us/figures-at-a-glance.html

http://www.unhcr.org/en-us/figures-at-a-glance.html

https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/

https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/

https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond/

https://www.weforum.org/agenda/2016/08/big-data-could-have-saved-ancient-civilizations-and-it-could-save-us

https://www.weforum.org/agenda/2016/08/big-data-could-have-saved-ancient-civilizations-and-it-could-save-us

http://www.itu.int/en/ITU-D/Statistics/Documents/publications/misr2015/MISR2015-w5.pdf

http://www.itu.int/en/ITU-D/Statistics/Documents/publications/misr2015/MISR2015-w5.pdf

http://www.itu.int/en/ITU-D/Statistics/Documents/publications/misr2015/MISR2015-w5.pdf

https://www.weforum.org/reports/internet-for-all-a-framework-for-accelerating-internet-access-and-adoption

https://www.weforum.org/reports/internet-for-all-a-framework-for-accelerating-internet-access-and-adoption

https://www.weforum.org/reports/internet-for-all-a-framework-for-accelerating-internet-access-and-adoption

http://webfoundation.org/docs/2015/10/womens-rights-online_Report.pdf

http://webfoundation.org/docs/2015/10/womens-rights-online_Report.pdf

http://www.who.int/topics/nutrition/en/

http://www.who.int/topics/nutrition/en/

http://www.un-documents.net/ocf-02.htm

http://www.un-documents.net/ocf-02.htm

http://hdr.undp.org/sites/default/files/2015_human_development_report.pdf

http://hdr.undp.org/sites/default/files/2015_human_development_report.pdf

http://documents.worldbank.org/curated/en/474831468186561685/pdf/104757-WP-Future-of-Food-Nut-Health-Web-PUBLIC.pdf

http://documents.worldbank.org/curated/en/474831468186561685/pdf/104757-WP-Future-of-Food-Nut-Health-Web-PUBLIC.pdf

http://documents.worldbank.org/curated/en/474831468186561685/pdf/104757-WP-Future-of-Food-Nut-Health-Web-PUBLIC.pdf

http://glopan.org/sites/default/files/ForesightReport.pdf

http://documents.worldbank.org/curated/en/474831468186561685/pdf/104757-WP-Future-of-Food-Nut-Health-Web-PUBLIC.pdf

http://documents.worldbank.org/curated/en/474831468186561685/pdf/104757-WP-Future-of-Food-Nut-Health-Web-PUBLIC.pdf

http://documents.worldbank.org/curated/en/474831468186561685/pdf/104757-WP-Future-of-Food-Nut-Health-Web-PUBLIC.pdf

http://pubdocs.worldbank.org/en/842861463605615468/Global-Economic-Prospects-June-2016-Divergences-and-risks.pdf

http://pubdocs.worldbank.org/en/842861463605615468/Global-Economic-Prospects-June-2016-Divergences-and-risks.pdf

http://pubdocs.worldbank.org/en/842861463605615468/Global-Economic-Prospects-June-2016-Divergences-and-risks.pdf

https://www.wto.org/english/news_e/pres16_e/pr779_e.htm

https://www.wto.org/english/news_e/pres16_e/pr779_e.htm

http://www.fao.org/docrep/013/i2050e/i2050e.pdf





World Economic Forum
91–93 route de la Capite
CH-1223 Cologny/Geneva
Switzerland 


Tel.:  +41 (0) 22 869 1212
Fax: +41 (0) 22 786 2744
contact@weforum.org
www.weforum.org


The World Economic Forum, 
committed to improving the 
state of the world, is the 
International Organization for 
Public-Private Cooperation.


The Forum engages the 
foremost political, business and 
other leaders of society to shape 
global, regional and industry 
agendas.












About Deloitte
Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited, a UK private company limited by guarantee (“DTTL”), its network of member firms, and their related entities. 
DTTL and each of its member firms are legally separate and independent entities. DTTL (also referred to as “Deloitte Global”) does not provide services to clients. Please see www.
deloitte.com/about for a more detailed description of DTTL and its member firms. 


Deloitte provides audit, tax, consulting, and financial advisory services to public and private clients spanning multiple industries. With a globally connected network of member 
firms in more than 150 countries and territories, Deloitte brings world-class capabilities and high-quality service to clients, delivering the insights they need to address their most 
complex business challenges. Deloitte’s more than 200,000 professionals are committed to becoming the standard of excellence. 


This communication contains general information only, and none of Deloitte Touche Tohmatsu Limited, its member firms, or their related entities (collectively, the “Deloitte 
Network”) is, by means of this communication, rendering professional advice or services. No entity in the Deloitte network shall be responsible for any loss whatsoever sustained 
by any person who relies on this communication. 


© 2014. For information, contact Deloitte Touche Tohmatsu Limited. 


I SSUE 15    |    2014


Complimentary article reprint


BY WILL SARNI  
> ILLUSTRATIONS BY IGOR MORSKI


FUELING 
GROWTH
 YOU CAN’T ALWAYS BUY WHAT YOU NEED







Deloitte Review     DELOIT TEREVIEW.COM


100 FUEL ING GROW TH







DELOIT TEREVIEW.COM     Deloitte Review     


101FUEL ING GROW TH


FUELING 
GROWTH
 YOU CAN’T ALWAYS BUY WHAT YOU NEED


BY WILL SARNI > ILLUSTRATIONS BY IGOR MORSKI


NO WATER, NO BEER.


Whether you are a global beverage company 
expanding in new markets in Africa or 


a manufacturer operating in the United States (in 
particular, in areas a�ected by the current drought 
in the American southwest), if you do not have ac-
cess to water—or other critical resources—you will 
struggle to meet your business growth targets.


A major beer company, for example, expe-
rienced water shortages at two of its facilities in 
Ghana over the past �ve years that a�ected its abil-
ity to produce and ship products. According to the 
company, the estimated impact to the business in 
lost sales due to these production stoppages was in 
excess of £2 million.1 


It couldn’t buy the water it needed.
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WATER STEWARDSHIP VS. WATER MANAGEMENT
“Water stewardship” has become a common term to denote an economically, environmentally, 


and socially responsible water strategy. The phrase refers to the adoption of values and practic-


es that aim to safeguard long-term availability of clean water for all stakeholders in a watershed, 


prompted by recognition of water as an externality with a potentially material business risk. 


   The value of water stewardship in managing water risks and how to structure a water stew-


ardship strategy have been presented in the literature.2 In terms of the maturity model pre-


sented in this article, water stewardship corresponds to stages 3 and 4, with stage 4 being a 


“license-to-grow” strategy. 


   Water stewardship can be contrasted with the narrower concept of water management, which 


deals specifically with addressing water scarcity’s immediate direct business costs through more 


efficient water use. Unlike water management, water stewardship goes beyond the unit cost 


of water to consider how competition for water might affect business continuity, brand value, 


and social license to operate. Water stewardship also emphasizes effective resource sharing 


alongside efficient resource use. While water management aims primarily to manage risk to a 


company’s direct operations, water stewardship also seeks to engage stakeholders across the 


value chain (supply chain and in the product use phase) in managing their collective risk, as well 


as to address the concerns of stakeholders within the watershed. 
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�is challenge is not unique to beverage companies. For any company that 
needs water for manufacturing, in its supply chain, or even for product use, lack 
of access to water (for the company or its customers) heightens the risk of business 
disruption and may jeopardize its growth strategy.


�is points to a key question: How do companies with ambitious global growth 
strategies secure the water they need to fuel business growth in a world where sim-
ply paying more for water will not work? 


�e answer resides in why and how companies align their water stewardship 
strategies to support their business growth strategies. �is alignment is built upon 
two key actions. First, companies that synchronize water stewardship strategy with 
growth strategy can bene�t from considering and quantifying water’s full business 
value, moving beyond the price of water to take into account water’s various im-
pacts on operations, value chain, brand, and growth prospects. Second, companies 
that depend on water would also bene�t from proactively leading collective action
initiatives with stakeholders across their value chain within the watersheds in which 
they operate. Actions in these two areas go well beyond most companies’ current 
thinking on water management, which focuses primarily on water e�ciency and 
reuse and recycling within their operations.  


SCARCITY: BOTH A CONSTRAINT AND AN OPPORTUNITY


Competition for water is growing more intense, as the steadily increasing world 
population and the industrialization of emerging markets put the world’s �-


nite water supply under greater strain. �is increased competition for water, cou-
pled with droughts and the impacts of climate change, e�ectively drives increased 
water scarcity, as there is less water per person—and per organization—available to 
meet growing needs. 


A large body of literature has explored the idea that scarcity acts as a con-
straint to business. In particular, considerable attention in publishing and practice 
has been paid to generating growth alternatives under conditions of scarcity and 
making choices from a set of such alternatives. For example, strategic raw material 
sourcing o�en factors into this decision-making process.3 Under conditions where 
demand for certain factors of supply cannot be ful�lled, growth prospects may be 
severely curtailed. �at is, if a company can’t always buy what it needs, its growth 
trajectory will slow, stall, or fail. 


In a world where all resources were abundant, all potentially valuable growth al-
ternatives could be pursued. But scarcity imposes constraints on the growth choices 
available to leaders, as they may lack con�dence in the availability of needed re-
sources in su�cient quantity or quality. Without such con�dence, even the most 
promising growth agenda cannot be executed. 
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However, from a strategy perspective, there can also be a positive side to scarcity. 
�e same attribute that can limit a resource’s ability to fuel growth can also grant 
competitive advantage to companies that gain a measure of control over access to 
such resources. Controlling access to relatively scarce resources—those that are also 
valuable and di�cult to imitate or replace—can help confer such advantage.4 


A key challenge for companies where water is an essential resource require-
ment is that their ability to directly “control” access to water as a resource is very 
limited. �is is because water is fundamentally a shared resource to which owner-
ship cannot easily be assigned. Public policy, regulations, and stakeholder in�uence 
(for example, the presence or absence of “social license-to-operate”) all impact a 
company’s ability to access water and, as a result, limit its ability to “control” access 
to water.


A recent paper by WWF articulates the unique qualities of water as a shared 
resource: “Water is a highly complex public resource with multiple socially de�ned 
functions and values. Its e�ective management requires the continual reconcilia-
tion of trade-o�s between private interests and collective well-being, not to men-
tion ful�llment of a fundamental human right.”5 In reconciling these trade-o�s 
between multiple interests, corporations o�en �nd that they must negotiate solutions 
that allow for and consider water’s disparate functions for various stakeholders.6


CURRENT THINKING AND ACTIONS: STUCK IN WATER MANAGEMENT 


Recent reports from two organizations provide insight into how companies 
view and manage water-related risks and, in general, how far they need to 


go to achieve alignment between their water stewardship strategies and business 
growth strategies.  


�e CDP Water Program (www.cdp.net) provides a wide view of how compa-
nies across a range of industry sectors perceive water risks and opportunities. �e 
most recent report, from 2013, is based upon the water disclosures of 184 Global 
500 corporations. Based upon the results of the 2013 water disclosure survey, the 
report indicates that “over 90 percent of these companies now have water manage-
ment plans in place, and responding companies report more than 1,300 actions, 
targets, and goals to reduce their impact on water resources, and thus their expo-
sure to water risks.”7 


Seventy percent of the responding companies have identi�ed water as a “sub-
stantive business risk.” For some respondents, anticipated �nancial impacts 
are as high as $1 billion, and 64 percent of the reported risks are expected to 
materialize now or within the next �ve years. In other words, water risk is current 
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and near term. 
However, according to CDP, despite the vast majority of companies reporting 


that water represents a substantive business risk, most companies are primarily 
focused on managing water within their own operations. �ey are not engaging 
with their entire value chain and other key stakeholders. 


Commenting on the results of the 2013 water disclosure survey, CDP noted that 
“water stewardship activities are notably lacking, potentially exposing their com-
pany and investors to risks that could be mitigated” (�gure 1). �e reason for this 
concern is that, in most cases, the largest portion of a company’s water footprint—
and, hence, its water-related risk—is in its supply chain or in how consumers and 


Source: Carbon Disclosure Project, “Moving beyond business as usual: A need for a step change in 
water risk management,” CDP Global Water Report 2013. Reprinted with permission. 


Graphic: Deloitte University Press  |  DUPress.com


Figure 1. Proportion of respondents setting concrete targets or goals by type 
(percent of respondents), 2013
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customers use the company’s products. As a result, a company cannot e�ectively 
manage water risk or appropriately account for water access in its growth strategy if 
it is only focused on its own operations.


CDP added that “the majority of respondents (63 percent) to the 2013 ques-
tionnaire set concrete targets and goals for their direct operations and, in general, 
many of these are focused on reducing water use or increasing water recycling/re-
use. Companies that continue with such a narrow focus could be missing potential 
opportunities and overlooking serious risks.”8


A recent report by VOX Global and the Paci�c Institute also provides informa-
tion on how companies view water risk, how they are managing these risks, and 
their current thinking about the potential impacts on business growth. Consistent 
with the 2013 CDP Global 500 report, the VOX Global/Paci�c Institute report states 
that “water challenges are not just a future concern, but a current problem that al-
ready a�ects many businesses.”9 According to this report, 79 percent of responding 
companies claim that they currently face water challenges, while 84 percent believe 
they will face water challenges in the next �ve years. Survey respondents also made 
the connection between these challenges and their bottom line: Nearly 60 percent 
of responding companies indicated that water is poised to negatively a�ect business 
growth and pro�tability within �ve years, while more than 80 percent say it will af-
fect their decision on where to locate facilities over that time period. 


However, there is an apparent disconnect between the widespread recognition 
of current and increasing water risk and the respondents’ anticipated actions to ad-
dress the issue. Many respondents do not plan to increase the breadth and scale of 
their water risk management practices. According to the report, “nearly 70 percent 
of responding companies said their current level of investment in water manage-
ment is su�cient.” �is attitude is inconsistent with the respondents’ belief that wa-
ter challenges “will signi�cantly worsen in the next �ve years.”10 �e report points 
to “a failure to adequately evaluate the true cost of water” as one potential reason 
for this disconnect, and further states: “�ough survey respondents noted the im-
portance of integrating water into their business strategy, it may be premature to 
assume that all have done so.” 


�e reports from CDP and VOX/Paci�c Institute suggest that:


• �e companies responding to their surveys acknowledge that water is 
a current and projected business risk that is projected to worsen.


• Most companies are primarily focused on water management—that is, 
on water e�ciency and reuse/recycling within their direct operations as 
opposed to their value chain.
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• Most believe they have a “su�cient” level of investment in “water 
management.”


• Companies do not appear to have adequately evaluated the business value 
of water or potential business value at risk from water risks.


• �ere is apparently little to no connection between water risk, stewardship 
strategies, and business growth strategies.


ALIGNING WATER STRATEGY WITH GROWTH STRATEGY: WHAT IS MISSING IN 
THE CORPORATE AGENDA?


Drawing on the observations in the CDP and the VOX/Paci�c Institute re-
ports, we have identi�ed two major actions required to align water strat-


egy with business growth strategy: expanding collective action and quantifying the 
business value of water.


Expanding collective action


One way to overcome the “tragedy of the commons” is through collective action 
by informed stakeholders whose aim is to sustainably manage a common resource, 
even if, in some cases, they sacri�ce short-term interests to obtain a long-term ben-
e�t. To take the broadest view, the “collective” needed to sustainably manage water 
encompasses everyone; a�er all, we all need it to live and to support the health of 
our ecosystems. More narrowly, the importance of stakeholder action and opinion 
is ampli�ed in regions where water is scarce. Local populations in such areas are 
acutely sensitive to the uses—or misuses—to which the area’s water supply is put. 
Moreover, the actions of others within the watersheds in which a company operates 
can have a direct impact on the business’s access to water. Add to this the intense 
scrutiny that water is beginning to receive from investors, regulatory agencies, gov-
ernments, nongovernmental organizations, and other parties—scrutiny that is now 
enabled and accelerated through social media networks—and the need for collec-
tive action becomes evident. Only by engaging with other stakeholders on water-
related issues, and working with them to safeguard water’s long-term availability, 
can a company that depends on water protect its long-term growth prospects.


Understanding water’s value, not just its price


As long as water is essentially free, few business stakeholders will likely see a 
reason to invest in protecting this resource. When water costs money, on the other 
hand, businesses begin to pay more attention both to its price and to strategies for 
keeping it low. In fact, one reason that more businesses are starting to factor water 
into their business strategies is that physical water scarcity is driving changes in 
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water pricing and in regulations around the allocation of water. Examples include 
the overall upward trend in water prices, which have increased by 6 to 7 percent in 
the United States over the past year;11 the implementation of tiered pricing (that is, 
usage-based pricing) in places such as Denver, Colorado;12 and the enactment of 
allocation frameworks in certain areas of California that, in the event of extreme 
scarcity, give priority to certain sectors in the allocation of available water.13


Factoring water costs into growth projections, however, is only a �rst step. �is 
is because, in many or even most instances, the actual business value of water ex-
ceeds its market cost. Whereas the cost of water includes only the direct and in-
direct costs of provisioning water, the value of water is derived from its uses and 
a�ected by factors such as quality and the reliability of supply. Water’s full value to 
a company can be calculated as its full economic cost plus the �nancial impact of 
actual and potential �uctuations in water quantity and quality, regulatory risks, and 
reputational risks (see sidebar, “Valuing water”). 


A recent report by the World Business Council for Sustainable Develop-
ment provides examples of how several companies are beginning to consider the 
value of water, and discusses the main concepts and techniques associated with 
water valuation.14 


Companies could bene�t from calculating, to the extent possible, the cur-
rent and potential business value at risk from water risks. �is calculation should 
quantify the impact of physical, regulatory, and reputational risks related to water 
across the value chain. �e calculation of revenue at risk from current and potential 
business disruption (“no water, no beer”) provides a clearer view of the value of 
water than current or projected water costs. It is important to develop a quantita-
tive understanding of the value of water within the context of what is required to 
sustain operations as well as future growth. �e impact of water risks on business 
continuity across the value chain provides more insight on the value of water to a 
business operation than the current or projected cost of water. By understanding 
the value of water in this way, leaders can address long-term water-related risks 
and make informed decisions about the investments necessary to support future 
business growth. 


A MATURITY MODEL FOR WATER STEWARDSHIP


What do businesses for which water is critical to growth actually do when 
faced with water scarcity? Based on research including the CDP water 


disclosure reports of 2011, 2012, and 2013 and the VOX/Paci�c Institute report 
referenced above, coupled with our experience with multinational companies 
across a range of industry sectors (such as consumer products, oil and gas, and 
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manufacturing), we have identi�ed four stages of maturity in how companies link 
business growth to water availability, as shown in �gure 2. 


�e maturity model can be summarized as follows:


• Stage 1 (no strategy): No stakeholder engagement; limited water e�ciency 
investments; no alignment of water strategy with business growth strategy


• Stage 2 (e�ciency strategy): Focused on water e�ciency (water price 
drives actions); no stakeholder engagement; no quanti�cation of the value 
of water


• Stage 3 (risk strategy): Risk focus; targets set for water e�ciency/reuse; 
pursues stakeholder engagement focused on managing social license-
to-operate; limited understanding of the value of water as a driver for 


VALUING WATER
There are several key principles in understanding the economic value of water and the costs associ-


ated with provisioning water. A few definitions are provided below.15


• Full supply cost: The full supply cost of water includes the cost of supplying water to a 
user without considering the cost of the externalities (“side effects”) resulting from the  
use of that water or the opportunity costs of foregoing alternative uses of that water.  
Full supply costs consist of operation and maintenance costs plus capital costs.


• Full economic cost: Full economic cost includes the sum of the full supply cost and the 
opportunity costs associated with the alternative use of the same water resource and the eco-
nomic externalities imposed upon others due to the consumption of water by a specific user.


• Intrinsic value: Intrinsic value includes “the stewardship, bequest, and pure existence 
value” of water.16 
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investment decisions to support growth; limited alignment of water strat-
egy with business growth strategy


• Stage 4 (license-to-grow strategy): Growth focus; mature e�ciency/reuse 
initiatives; leads stakeholder engagement initiatives focused on securing 
long-term access to water; quanti�es the value of water (and business value 
at risk) to drive CAPEX/OPEX investments; water strategy well aligned 
with business growth strategy 


Companies at the “no strategy” level essentially behave as if water scarcity did 
not exist—scarcity is not recognized as a salient issue. �ey do not seek to manage 
either their access to water or their own use of it, and they are neutral to or ac-
cepting of the need to pay for the water they need to operate. Price volatility and 
compliance with resource-related regulations (if any) are viewed as a normal cost 
of doing business rather than as a potentially value-creating or potentially high-risk 
activity. Water is treated as simply a raw material whose market cost is factored 
into growth choices such as geographic expansion or product-line extensions. It is 


Graphic: Deloitte University Press  |  DUPress.com


Figure 2. Water strategy maturity model
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viewed as a commodity and an externality—the economic term for a “side e�ect” 
of a business’s operation.


As might be surmised, this approach is sustainable only for resources whose 
current and future abundance are beyond question. 


Stage 2, the “e�ciency strategy” stage, represents most companies’ �rst step to-
ward viewing water as a platform for growth. �e de�ning attribute of stage 2 is a 
focus on increasing water e�ciency within the four walls of one’s own business—in 
e�ect, managing one’s own operations to reduce the business’s dependency on wa-
ter. �e main activities we have observed among companies in stage 2 �rms are 
concerned with improvements in e�ciency, cost savings, reuse, and recycling. To 
some degree, these companies recognize that the market price of water is an imper-
fect re�ection of its value. �ey monitor cost �uctuations as localized supply ebbs 
and �ows, and they make trade-o�s between paying more for water and seeking to 
minimize its use. 


As discussed previously, evidence suggests that many, if not most, companies 
presently operate at stage 2 with respect to water.


In stage 3, the “risk strategy” stage, companies begin to seek to engage with 
stakeholders across their value chain—that is, outside their own organizations—
with a focus on mitigating water scarcity risks and reducing the potential for water 
scarcity to impose constraints on their business. For stage 3 �rms, how and when 
to use productive scarce resources such as water is an explicit part of management 
mindsets and priorities; leaders actively accommodate water scarcity in their busi-
ness’s current and future activities. �ese companies recognize not only local but 
systemic water scarcity; they act as if future availability is uncertain and their “social 
license-to-operate” may be jeopardized. �eir work with other stakeholders is con-
sistent with both sustainability and business strategy. However, e�orts are o�en co-
ordinated at the business-unit or regional level without an enterprise-wide strategy 
in place, and stakeholder engagement is pursued mainly with the goal of improving 
immediate access to water.


In stage 4, the “license-to-grow” stage, companies also seek to engage with ex-
ternal stakeholders—but with a focus not just on mitigating water scarcity risks but 
also on paving the way for future long-term growth. �e distinguishing attributes of 
companies at this stage are the quanti�cation of the value of water to their current 
and projected business across their value chain, and their leadership of collective 
action programs to safeguard long-term water availability. 


Stage 4 companies embed the tactics used in stages 2 and 3 into their opera-
tions, but they go beyond these responses to proactively address scarcity in their 
own and their stakeholders’ future activities (across their value chain). In practical 
terms, these companies have both adjusted their business model and expanded �rm 
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boundaries to engage relevant players across their value chain on water availability 
and quality issues. �ey also embrace innovative collective action as a strategy to 
address the management of scarce resources. Most importantly, they recognize that 
the way they manage critical scarce resources will be either an area of signi�cant 
vulnerability or a means to achieve a competitive advantage, and therefore they 
make resource strategy an integral part of their business growth strategy.


A “LICENSE-TO-GROW” MODEL


Considering water as a scarce resource necessary for growth brings into sharp 
focus the particular issues organizations must face when operational or eco-


nomic logic is insu�cient to support business growth. According to resource-based 
theory, �rms can either retain their current business model or alter it to accommo-
date more or less reliance on scarce resources. Where water scarcity is concerned, 
we have observed that �rms generally follow the trajectory described by the matu-
rity model. �ey change their business models to go from addressing the issue at an 
“own company” level, to addressing it at a stakeholder level with a focus on risk, to 
addressing it at a stakeholder level with a focus on growth. 


�e motives of companies that have chosen to make signi�cant business model 
changes and that look beyond their own boundaries to manage critical scarce resources 
draw from precepts of both business and sustainability strategy. While sustainability 
experts would call these �rms good stewards of a scarce resource, business strategy 
experts would call these �rms strategic managers of scarce productive resources.  


As water scarcity (driven by increased competition for �nite resources and ex-
treme drought) mounts in areas such as Texas and California in the United States, 
regions such as Africa, and countries such as China, companies are faced with mul-
tiple constraints and intensifying risks that impact their business continuity and 
growth strategies. “Shared value” initiatives and other mechanisms are emerging 
as �rms in these areas work to align their strategic growth agenda with this reality 
and the agendas of other stakeholders that have a vested interest in access to water. 


In general, companies in the food and beverage industries have been leaders 
in expanding their activities beyond their own four walls to both reduce the con-
straints imposed by water scarcity (a risk focus) and enable future growth fueled in 
part by water (a license-to-grow focus). Among the collaborative actions they pur-
sue are e�orts with suppliers, distributors, and other stakeholders to reduce water 
stress within speci�c watersheds. 


MillerCoors, for instance, has an enterprise-level water strategy that is focused 
on collective action within its supply chain. MillerCoors sets stringent water ef-
�ciency targets and seeks to engage with other water users in watersheds where 
drought and competing demands for water could limit brewery operations. 
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According to Kim Marotta, MillerCoors’s director of sustainability, “�e long-term 
drought in the United States was a catalyst for change.”17 MillerCoors sets aggressive 
water e�ciency goals and views the resulting cost savings as capital to reinvest in 
its business: Since 2008, its water and energy e�ciency initiatives have yielded an 
estimated $17 million in savings. 


�e company also engages directly with local farmers and ranchers to bring 
them leading practices in water management, including technologies to improve 
water e�ciency and to enable “precision agriculture.” Says Marotta: “We recognized 
that three of our breweries—in California, Texas, and Colorado—were in areas that 
were water stressed. And since more than 90 percent of the water we use comes 
from the agricultural supply chain, it makes sense to work together to make those 
watersheds sustainable for the long term.” For instance, as part of its National Water 
Quality Initiative—funded largely by the US Department of Agriculture’s Natural 
Resources Conservation Service—the company works with farmers and ranchers 
in Texas to plant native prairie grass in areas where runo� would otherwise deplete 
the soil of water. MillerCoors also maintains close relationships with its agricultural 
suppliers, collaborating with its barley suppliers in Idaho, Colorado, Wyoming, and 
Montana to develop and implement water-e�cient farming practices that, says Ma-
rotta, improve yields as well as conserve water. All of these collective action activi-
ties are driven by the recognition that the company’s growth strategy is tied to the 
availability of water to support its agricultural input.18 


MANAGING WATER SCARCITY AND DRIVING GROWTH: WHAT ARE THE CRITICAL 
BUSINESS DECISIONS?


The maturity categories outlined above suggest that leaders make two impor-
tant types of decisions, implicitly or explicitly, as they consider their growth 


strategies in light of water constraints. First, they decide whether the company’s 
current business model can remain as it is or whether it needs modi�cation. And 
second, they determine whether and how far their e�orts to manage scarcity will 
extend beyond their company’s boundaries—whether its approach to managing a 
critical scarce resource is focused on company-centric, internal management of the 
resource or also incorporates engagement with a range of stakeholders across the 
value chain. 


To e�ectively manage a scarce resource such as water, management must evalu-
ate a number of factors when planning a growth strategy. It is vital to understand 
the current and projected degree of scarcity of a company’s critical business in-
puts. Under various competitive or sociopolitical scenarios (such as during the oil 
shocks of the 1970s), the availability of a given resource may �uctuate signi�cantly. 
With respect to water, given the complexity of mapping stakeholder positions and 
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accurately assessing value, cost, and price, companies may �nd it useful to create 
measurement tools or to develop parameters or dashboards for monitoring water 
scarcity and evaluating its impacts on an ongoing basis. Several water scarcity tools 
(such as the WWF Water Risk Filter and the World Resources Institute Aqueduct) 
and collective action tools (such as the CEO Water Mandate Water Action Hub) 
are publicly available for corporate use. Companies can integrate these tools into 
business growth strategies instead of having them solely reside in their sustain-
ability function.


It is also essential to examine who makes and in�uences key resource-related 
decisions. Note that sometimes di�erent players within the same company have 
di�erent levels of reliance on a scarce resource—and thus have objectives that may 
di�er from each other’s as well as from the company’s as a whole. In such cases, it is 
important to de�ne an enterprise-level strategy around the scarce resource to help 
align resource-related decisions across the entire organization.


Companies whose operations and growth depend on water should also be 
aware of where they fall along the stages of maturity described above: the extent to 
which water scarcity may drive changes to the company’s business model, and the 
extent to which the company engages beyond its core business operations to work 
with external stakeholders to manage critical water scarcity. Understanding where 
a company sits on the maturity model can help frame the steps needed to address 
water risk and to align its water strategy with its business growth strategy. For in-
stance, a company that recognizes that it is operating at an e�ciency strategy (stage 
2) level, but whose future growth prospects depend heavily on access to water, can 
plan to move to a risk strategy (stage 3) level through relatively modest investments 
in stakeholder engagement, perhaps piloted in one or several business units. Or it 
could seek to leapfrog to the license-to-grow level (stage 4) through more dramatic 
changes, such as by leading collaborations at the corporate level with other water 
users in watersheds coupled with a quanti�cation of the value of water to support 
its business growth strategy.  


Most importantly, these companies should consider moving to a strategy that 
includes proactive collective action with stakeholders to secure resources for all, 
making decisions based on the resource’s value rather than its market price. �is 
license-to-grow strategy (stage 4) goes beyond a “social license-to-operate” risk 
mitigation mindset. 


For companies looking to leverage their water strategy to drive business growth, 
we recommend asking the following questions as they relate to the value chain:


• What or who do water prices depend upon? 


• How likely are prices to �uctuate and why?
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• What are the water scarcity risks common to all users? 


• What water scarcity-related risks are particular to one’s own company? 


• How severe are these risks to the way the company does business today? 


• How severe are these risks to prospects for future growth?


• What is the value of water to the company’s business and growth strategy? 


• Where will engagement with stakeholders increase the overall value of this 
resource to the �rm (including increases in value driven by risk and cost 
reductions)?


You can’t always buy what you need, but with an understanding of the business 
value of water and an enterprise-wide strategy to engage with stakeholders, you may be 
able to secure a long-term supply of the water you need to support business growth. DR


Will Sarni is a director and practice leader, Enterprise Water Strategy, with Deloitte Consulting LLP.


�e author would like to thank Trish Gorman, who contributed to the discussion regarding business 
growth, and Junko Kaji, editor, Deloitte Services LP, who contributed to the overall article.
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Introduction


In October 2011, the world population passed the 
7 billion mark. This milestone was celebrated in the 
global media with photos of the symbolic 7 billionth 
baby, born in the Philippines. Clearly, such precision 
in accounting is impossible, but it is true that our 
population has reached a new record. Further, the 
world population is projected to exceed 10 billioni by 
the end of the century. Such growth will put a massive 
strain on the global food supply. Most of this growth 
will occur in emerging markets. These markets have 
traditionally been agriculture-based economies, but 
in recent years they have witnessed explosive growth 
of the middle class, driven by greater industrialization 
and urbanization. An emerging middle class creates 
changing dietary habits, such as consuming more 
meat and dairy. These foods are more resource 
intensive, which puts local supply chains under greater 
pressure. These factors alone make the production and 
distribution of food a critical issue for the 21st century.


While change in emerging markets is dramatic, the 
developed economies are also experiencing a shift 
in consumption patterns. Modern North American 
and European consumers are more health conscious 
than ever before. They are worried about the content 
of their food, its origin, freshness, and safety. These 
consumers are increasingly concerned about the 
sustainability of food production and its impact on 
the environment. Modern farming techniques, such as 
genetic modification, are being debated and are often 
perceived as negative. Buying local and the organic 
food movement are growing trends that have taken 
hold with the modern consumer.


Product distribution and sales channels are also 
changing. Retailers are increasing the number of 
convenience stores in strategic locations that cater to 
the “grab and go” consumer (e.g., gas stations, public 
transport stations). To supply these small shops, which 
maintain little inventory, the underlying distribution 
network must be able to match supply and demand 
with the rapid replenishment of stock. The food and 
beverage sector is also participating in the growing 
popularity of online shopping. To offset the costs 
of home delivery, companies will need to establish 
a network of convenient pickup points and closely 
collaborate with logistics partners.


Further complicating the global food supply chain is 
the resource intensity of food production. Water and 
energy are two scarce resources in heavy demand in 
the production and distribution of food. Water is a 
scarce commodity in many parts of the world where 
the population is growing the fastest. Climate change 
is also impacting water supply in some areas of the 
world. At the same time, pumping, treating, and moving 
large volumes of water requires a great deal of energy. 
Modern farms use large amounts of energy to plant, 
fertilize, irrigate, and harvest crops. In many cases, 
traditional fossil fuels are used to provide this energy, 
and a change to more sustainable energy resources 
will be required. Finally, commodities such as corn are 
now consumed as a source of energy as well as of food 
production and are therefore, more expensive. The result 
is a dramatic rise in the cost of food worldwide.


Such volatility and imbalance in the availability of 
resources relative to demand can be seen as a disaster 
in the making and something that only governments 
can solve. However, while government clearly has a role 
to play in regulating and facilitating trade, members 
of the food value chain are likeliest to have the most 
impact on solving these problems.


This document sets out the premise that the food 
industry, throughout the value chain, has a tremendous 
opportunity, as well as an obligation, to meet the 
needs of new, more sophisticated and more demanding 
consumers while satisfying shareholders’ demands for 
returns—and in doing so creating a sustainable food 
supply for the new millennium. The report addresses 
stakeholders across the value chain: producers, primary 
and value-added processors, retailers and distributors, 
consumers, and governments/NGOs/regulators. As the 
world’s largest advisory organization, with a large 
number of staff and clients in the food sector, Deloitte 
member firms are committed to helping those in the 
food value chain achieve this vision. We hope you find 
this report compelling.
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Macro-level food trends


Two centuries of improvement
For the past 200 years, there has been a persistent 
concern that human population growth would not be 
met by sufficient increases in agricultural production. 
Yet the opposite has been true. The supply of food 
has increased dramatically, fueled by increasingly 
capital-intensive agriculture, continuing application of 
biological/genetic science to food production, greater 
ability to save crops from pests, and greater ability to 
preserve perishable products during transport. 


Yet the question arises as to whether this process of 
improvement can continue to meet the needs of a 
growing and more affluent global population. The 
answer is probably yes. There remains plenty of room 
for increases in land productivity. Consider the fact that 
the amount of coarse grain yielded from a hectare of 
land in the United States is three times greater than the 
average for the rest of the world. If land productivity in 
the rest of the world can be increased, food production 
will rise accordingly. 


This is important given the trends taking place in the 
global marketplace. In the coming decade, it is likely 
that a disproportionate share of global economic 
growth will take place in emerging markets. In these 
markets, the number of middle-class consumers will 
rise rapidly. In part, this will be driven by continued 
migration of rural inhabitants into the cities. Already 
today, about half of the world’s population is urban. 
Middle-class consumers tend to consume far more 
meat, fish, and dairy products than poorer consumers. 
In addition, these products require more grain inputs 
to achieve a given level of calories. Thus, not only will 
food demand rise due to a rising population, but also 
due to rising incomes. 


What next for global food production?
Boosting land productivity in the emerging world will 
require several things to take place. First, there will have 
to be a more capital-intensive form of farming similar 
to what now takes place in affluent countries like the 
United States. Capital investment, in turn, will require 
that the prices of farm output be set by the forces of 
supply and demand rather than by governments. 


Today, subsidized agriculture in rich countries leads 
to low-price farm products being exported to poor 
countries. This harms the ability of farmers in poor 
countries to remain competitive. In addition, some poor 
countries engage in policies designed to support the 
needs of urban dwellers, thus discriminating against 
farmers. Changing these factors is politically difficult 
but necessary. 


In addition, farmers will need to have proper access 
to credit to fund new capital investments. They will 
also need to be assured of property rights as an 
incentive to inreasing productivity—and value—of 
the land for future sale. Finally, there is considerable 
room for improvement in food distribution throughout 
the emerging world. In some poor countries, a large 
share of perishable food is lost during the process 
of distribution because of inefficiency or lack of 
refrigerated transport. A good solution to this problem 
is the development of modern retailing. Allowing 
foreign retail investment into poor countries has been 
an important tool in creating greater efficiency in 
the supply chain. The result of this is not only greater 
availability of food, but lower prices and, consequently, 
greater purchasing power for poor consumers. 


For now, it does not appear that the world’s 
agricultural productivity is rising sufficiently to keep up 
with increasing demand. One reason is the increase 
in global food prices in the past decade. Another is 
the shift in land away from farming toward urban 
use, which is likely to continue. Still another reason for 
rising food prices is the rise in global energy prices. 
This may continue in the coming years as demand in 
emerging markets grows rapidly. On the other hand, 
vast increases in energy production are now possible in 
several parts of the world where new discoveries and 
new technologies are changing the dynamics of the 
global energy market. 
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The food value chain


The food value chain is the network of stakeholders 
involved in growing, processing, and selling the food 
that consumers eat—from farm to table This includes 
(1) the producers that research, grow, and trade 
food commodities, such as corn and cattle; (2) the 
processors, both primary and value added, that 
process, manufacture, and market food products, 
such as flour and bread; (3) the distributors, including 
wholesalers and retailers, that market and sell food; 
(4) the consumers that shop, purchase, and consume 
food; as well as (5) governments, non-governmental 
organizations (NGOs), and regulators that monitor and 
regulate the entire food value chain from producer to 
consumer.


Collaboration among the various stakeholders along 
the food value chain is more important than ever. 
The interdependencies between stakeholders are no 
longer mainly between the functions most closely 
linked along the chain but can encompass stakeholders 
anywhere in the network. Because of the global food 
supply chain and a number of high-profile global food 
recalls, food safety and traceability have become a 
major concern. 


Every stakeholder must be responsible and accountable 
for the sourcing, handling, and quality control of 
food because a food-related illness due to a mishap 
anywhere along the value chain can ruin a company’s 
reputation, even if it is not specifically at fault. 
Therefore, food safety policies and regulations require 
the input and collaboration of all stakeholders.


Knowledge and data sharing (e.g., food storage best 
practices, consumer trends, inventory levels) is another 
area where collaboration among stakeholders can 
improve efficiency along the value chain. In addition, 
greater vertical integration within the value chain (e.g., 
retailer private label programs) means that individual 
stakeholders are taking on additional roles and 
responsibilities. 


The following sections delve further into the key 
issues, trends, and leading practices of each of the 
stakeholders outlined above and provide opportunities 
for improvement and collaboration across the supply 
chain.


Stakeholder 1. Producers 2. Processors 3. Distributors 4. Consumers


Role •  Research and development


• Farming


• Ranching


• Trading


• Harvesting


• Butchering


• Processing


• Value add processing


• Manufacturing


• Marketing and sales


• Distributing


• Retailing


• Shopping


• Consuming


Key issues •  Mangement capabilities (e.g., 
brand and risk management, 
skill gaps)


•  Strategy (e.g., market 
strategy, M&A for scale)


•  Financial issues (e.g., input 
and sale price volatility)


•  Strategy (e.g., going global, 
regulatory


•  Achieving scale (e.g., M&A)


•  Supply chain strategy (e.g., 
vertical integration, security, 
safety)


•  Strategy (e.g., consumer)


•  Supply chain strategy 
(e.g., vertical integration, 
traceability)


•  Food prices (e.g., high prices, 
price volatility)


•  Food security (e.g., 
availability)


•  Food safety (e.g., traceability)


•  Health and wellness (e.g., 
obesity)


Stakeholder 5.  Goverments/NGOs/Regulators


•  Public health and safety


• Public policy


•  Food and product safety


•  Security (e.g., resource, land and food availability and allocation)


•  Policy and support
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Producers
Economic growth in developing countries—leading 
to a more protein-based diet—coupled with the 
overall growth of the global population to 10 billion 
by the end of the century will require a near doubling 
of food production. This will be a big challenge for 
the world’s food producers who must deliver against 
the ill winds of climate change, soil degradation, and 
competition for land and water resources also needed 
for urbanization—e.g., the California experience. 


So who are the world’s food producers? They are 
millions of small farming businesses, often third- or 
fourth-generation family farms, with few national 
and even fewer international corporate players. 
These farming business are small in scale compared 
with the global input suppliers (e.g., seed, fertilizer, 
machinery) and have concentrated sector-oriented 
customers. The consolidation in the supply chain that 
has occurred over the past 30 years has not played out 
at the producer level, and it is the weaker for it.  
This is why it is often said that farmers buy retail and 
sell wholesale!


But the world has changed. Farmers have moved from 
trying to sell what they produce to producing what 
they know they can sell. For the past 30 years the talk 
has been “subsidy” and “surplus,” but these words will 
be replaced by “shortage” and “security of supply” in 
the next 30 years.


Consumers could be forgiven for thinking that food 
inflation costs them but profits producers, but they 
would be wrong. The recent rise in grain prices in 
response to downgraded harvest estimates has hit 
dairy, pig, poultry, and beef producers hard, and 
few are making money. Even grain producers are 
suffering because the high prices do not compensate 
for the lower yields and high fertilizer costs. Sitting 
uncomfortably between powerful suppliers and 
retailers, they cannot pass on the cost increases. 
Nobody wants food inflation, least of all governments 
seeking re-election, so the pressure is on the supply 
chain to absorb the increase with consequent erosion 
of margin. Producers and primary processors bear 
the brunt of this, and so are trapped between the 
proverbial rock and a hard place.


Issue #1: Efficiency 
Throughout the world, the majority of farms are small, 
privately owned, family enterprises. Whether they are 
small plots in an emerging country providing food to a 
handful of citizens to larger acreages in North America 
and Europe, these independent operations often 
struggle with economic scale. Farming is a capital-
intensive business and productivity is enhanced with 
investment in new equipment. Similarly, marketing 
channels are more difficult to access for smaller 
producers.


Collaboration within the supply chain has only really 
happened during periods of agricultural crisis, as 
farmers are notoriously independent. However, the 
20th century saw increasing collaborative behaviour, 
including the establishment of local buying/marketing 
groups; sharing of machinery and farming operations; 
and establishment of producer organizations and larger 
cooperatives. The most successful of these are now 
expanding across borders (e.g., Arla Foods/Milklink 
merger in July 2012). This is set to continue, particularly 
in the more specialist sectors of dairy, pig, fruit, and 
vegetables, where scale and linkage with primary 
processing is critical. At the operational level too, 
producers will collaborate to achieve scale, production 
efficiency, and risk management. In the UK, there 
are now groups of grain farmers effectively pooling 
their acreage and sharing the enhanced profit on a 
simple area basis. It works, and there is huge potential 
to capture the benefits of scale and professional 
management with such arrangements.


Issue #2: Market Volatility
Volatility of input costs and selling prices, coupled with 
the unpredictability of weather and yields, is particularly 
difficult to manage in farming because of the long 
production cycles and the inability to respond to 
market movements. Grain producers can have working 
capital tied up in their crops for up to 18 months before 
realization, and they have to consider price, exchange 
rate, and interest rate movements before planting. 


Risk management is now an integral part of farming. 
Producers mitigate operational risks through spreading 
of crops, farming across different weather regions/ 
soil types, and using long-term customer contracts and 
commodity markets to hedge price movements.  
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Issue #3: Capital
Historically, capital has not been an issue for farmers 
whose farms have been in the family for generations. 
However, recent market volatility and weather-induced 
lower yields not only create risk as noted above, 
but also working capital strain due to the long cash 
cycle. The appreciation of land values is also creating 
a financing gap for newer farmers. Values are being 
driven up by a combination of urbanization and 
offshore investment. Both the private investment 
community and the sovereign wealth community have 
begun to invest in farm property as a safe haven.


Producers will need to be innovative in the way they 
grow their businesses, and there will be greater 
acknowledgement that landowning and farming are 
separate businesses with different risk and return 
models. There will be more land leases, joint ventures, 
and contract farming arrangements in response to this. 
Long term contracts with customers in the value chain 
will enhance farmers’ ability to obtain working capital 
financing.  


Issue #4: Innovation 
Enhanced farm research is needed to increase  
efficiency and yield and to meet new consumer 
demands. In some countries governments have lowered 
incentives for this type of research, but the research 
must continue to help increase global food production. 
This is another area for value chain collaboration, 
particularly where other funding is not available. 
Customer information from the retail end of the value 
chain needs to be incorporated into its processing and 
farming elements. 


Progressive farmers are investing in crop field trials and 
breeding programs either individually or collectively 
through agreements and producers’ associations 
and co-operatives. Research on such arrangements 
needs to be performed with greater transparency and 
collaboration with other members of the value chain. 
In addition to the sharing of consumer information and 
preferences, there needs to be greater collaboration 
with manufacturers of fertilizers and pesticides to 
ensure continued growth in yields. Similarly, seed 
producers need to work with farmers to develop seed 
stock that is more resilient in the face of changing 
climate conditions. A long-term commitment, a strong 
balance sheet, and, ultimately, profitable farming are 
required in order for producers to deliver. 


Processors 
Processors are involved in both the preparation of 
fresh foods for market as well as the production of 
prepared food products. As such, food processing 
is composed of a relatively diverse collection of 
companies processing products at different stages: 
meat slaughtering and processing; fruit and vegetable 
preserving; grain and oilseed milling; seafood product 
preparation; sugar and confectionery, bakery, dairy, 
and other food product manufacturing. 


Issue #1: Innovation to support growth
As the global population continues to expand, food 
processors will be challenged to continue to improve 
productivity. To date, the food supply chain has 
shown itself to be remarkably adaptive to evolving 
consumer demands. However, success in the future 
will require both adapting to changing demographics 
and consumer preferences as well as managing in an 
increasingly global and complex business environment.


Food processors are extremely important members 
of the food value chain that will need to support the 
expected global population of over 10 billion people 
mentioned earlier. To do this they will require significant 
changes to product line, distribution channels and 
supply chain. 


Leading global producers are already working to 
address new consumer demands, globally diverse 
diets and calls for sustainable supply chains and 
manufacturing processes. However, collaboration 
throughout the value chain is extremely important to 
this group, as the manufacturing of food—the central 
activity of the value chain—requires both up-and 
down-stream collaboration.
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Issue #2: Globalization of food
The increasingly globalized food industry has resulted in 
greater specialization in the processing community and 
more variety at lower prices. The overall trend over the 
past 10 years has been increased consolidation across 
all subsectors of the food industry. Global mergers and 
acquisitions have been critical to enabling many large 
multinationals to achieve economies of scale and find 
new avenues of growth. While this activity declined 
during the recent recession, it has been increasing 
steadily since 2010, with food companies brokering 
some of the largest mergers and acquisitions in the 
world. Nestle and Pepsico, for example, have done 
more than 80% of their still very numerous transactions 
in the last two years in emerging markets. The early 
2013 purchase of Heinz was to-date the largest ever in 
the food industry.ii


The developing world will be a significant driver of 
the growth in demand for food. Feeding this growth 
will require a very significant change in the way food 
is produced and distributed, requiring much greater 
international trade. And modern approaches to 
farming, processing, and distribution will need to be 
adopted by many more countries in order to support 
trade on a larger scale. In addition, the growing 
global middle class of consumers, many of them in the 
developing world, will lead to dietary changes, with 
consumers seeking a diet that is more diverse and 
where meat and fish protein play a larger role.


Processors will need to continue to acquire assets to 
build scale and secure market channels. They will also 
need to look to an M&A or joint venture strategy to 
secure the raw materials required in their production 
process. This is no easy task when the strategy, most 
appropriately, includes building/acquiring facilities 
in emerging markets. Supply chains are complex in 
these parts of the world and infrastructure is often 
poor. The sourcing and delivering of raw materials 
—particularly of fresh product—on time and with 
minimized wastage ( see issue #6) is a significant issue 
that can only be addressed through unprecedented 
levels of collaboration across the value chain, including 
government.


Issue #3: Secure/safe supply chain
Today, more than ever before, consumers are thinking 
about food—from how it’s produced and what’s 
in it, to where and when they eat it. They are also 
increasingly prone to anxiety about food safety. 
That’s not surprising given that, on average, over 300 
food recalls are reported every year, which result in 
more than 75 million food-borne illnesses, 325,000 
hospitalizations, and 5,000 deaths.iii Among food 
industry executives, product quality failure is considered 
to be one of the biggest risks. 


Food & Product Safety (F&PS) has become a critical 
area of concern for companies whose success depends 
on the public’s confidence in the safety of the nation’s 
food supply and the products they consume. New 
regulatory requirements, increased supply chain 
complexities, and ongoing scientific developments 
present many challenges and opportunities


Leading companies are investing in securing their 
supply chain, developing plans to manage recalls, and 
enhancing product labeling and traceability. They are 
building compliance systems to ensure they are in 
compliance with all regulatory regimes where their 
product is consumed. Such systems include regular 
verification procedures to ensure ongoing compliance. 


Systems are also improving supply chain transparency 
through track and trace technologies, often many 
different systems throughout the supply chain. Once 
again extensive collaboration and cooperation is 
necessary to ensure these systems operate effectively. 
Processors are also working with their partners in 
the value chain both up and downstream to enhance 
communication and to ensure all members of the chain 
understand the risks associated with a safety failure.
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Issue #5: Energy efficiency
Food production consumes many resources but is 
particularly intense in the consumption of energy. 
Carbon-based fuels are used extensively in the 
production of food at the farm gate but also in the 
distribution of products both raw and finished to the 
customer. Manufacturing also consumes large amounts 
of energy in the form of electricity. Not only is this a 
large cost to processors but it is a major platform for 
many in the pursuit of a more sustainable business 
model. Carbon footprint disclosures are common in 
many public company filings and are increasingly seen 
as part of sustainable brands.


Large food producers have set clear energy usage 
goals that are closely monitored by large and influential 
NGOs. One company set a goal to improve energy 
efficiency by 5 percent and greenhouse gas intensity by 
5 percent from its fiscal 2010 baseline. A major global 
Dutch food producer has set a goal to reduce GHG 
emission caused by transport. By 2020, CO2 emissions 
from its global logistics network are targeted to be 
at or below 2010 levels, while maintaining steady 
business growth. This would represent a 40 percent 
improvement in CO2 efficiency. A large soda company 
has a goal to reduce fuel-use intensity by 25 percent 
per unit of production by 2015 and is committed to 
reducing GHG intensity in the U.S. by 25 percent.iv


Issue #6: Waste management
Waste management is high on processors’ agendas. 
Total losses in the value chain in the developed world 
are as much as 40-50 percent (e.g., $100 billion 
annually in the United States). In developing countries, 
average waste is estimated to be 30-50 percent of total 
spend on food. At the consumer level, 14-26 percent 
of food purchased by U.S. households and around 25 
percent of food and beverages in UK households is 
wasted. Most of this food is thrown away untouched 
and still fit for consumption.v


Manufacturers and retailers have improved their 
efficiency; however “hidden waste” is not accounted 
for in traditional waste disposal streams (e.g., products 
sold as by-product for animal feed). Despite generating 
income, it remains a loss in the food value chain. 
Increasingly important in eliminating waste along 
the value chain is reducing the waste caused by the 
processors of food. Total processing waste is more than 
30 percent.


Consider developed markets like North America, the 
United Kingdom, and Europe, where the entire food 
supply chain has become very efficient but consumers 
tend to be wasteful. In developing economies, the 
opposite occurs. Improving supply chain capability 
and efficiency in emerging markets will be critical 
to support global trade and distribution of product 
to meet the growing population. Processors will 
need to consider creative solutions to infrastructure 
improvements if waste thorough transport is to be 
addressed. Solutions will likely include partnering 
arrangements with levels of government and other 
private companies.


Retailers and Distributors
Issue #1: The imperative of high quality 
Retailing is widely recognized as a highly competitive 
industry in both mature and developing markets. 
Consumers have a wide choice of retailers, retail 
channels, and formats available to them. And retailers 
continuously try to differentiate themselves from their 
competitors and provide a good value proposition to 
consumers based on the right balance of price, quality, 
and service. 


Food—especially fresh produce—is a product category 
whose quality level is easily determined by the 
consumer. Quality plays a key role in the consumer’s 
path to purchase. Whether it is a locally grown food 
product or one associated with a strong national or 
global brand, the consumer will quickly assess the 
quality of the product before making a purchase 
decision. 


Source: World Economic Forum, Driving Sustainable Consumption
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The implications for retailers are significant, and the 
effective monitoring of vendors’ quality assurance 
processes is becoming a key and challenging task that 
increases in complexity as the number of suppliers grows.


Around the globe, the level of quality assurance that 
consumers demand continues to rise. As a result, 
retailers are increasing their efforts to ensure that the 
quality standards for food products are met by their 
suppliers, and they are proactively communicating their 
high standards of quality and food safety to consumers. 
This is becoming a key differentiator for global retailers 
that compete in emerging markets.


In other markets, the notions of “sustainable,” “organic,” 
and “green” products seem to have a great appeal to 
specific consumer groups. Some retailers are trying to 
capitalize on these consumer trends with various levels 
of success. Retailers will continue to closely monitor 
consumers’ willingness to pay for highly differentiated 
products that go beyond meeting the “high quality” 
criteria and appeal to the “green” consumer.


Issue #2: Managing the complexity of multiple 
channels and formats
The proliferation of retail channels and formats is a 
global phenomenon. The specific channels and formats 
that are gaining ground depend on the maturity of the 
market, the consumer’s tendency to value convenience 
over price, and consumers’ purchasing patterns. Over the 
past few years, for example, the smaller format “value” 
retailers have experienced significant growth, reflecting 
the fact that consumers increasingly value convenience 
and are making fewer pantry-loading store visits. In 
contrast, some developing markets are experiencing a 
surge of hypermarket and supermarket formats, driven 
by the rapid increase of emerging market middle classes 
with increased disposable income.


Although there is no right answer for all retailers, most 
continue to experiment with new retail channels and 
formats, customizing their portfolios to meet local 
consumer needs. There will be a sharp contrast in the 
way channels and formats grow by region, and global 
retailers will need to make these decisions at a regional 
or local level. 


Further, food products likely will take a larger share 
of smaller-store shelves, which in itself poses great 
challenges for efficient supply chain architecture and 
distribution center design. Balancing the costs of a 
highly customized and dispersed supply chain with the 
benefits of offering consumers a wide choice of food 
products across channels and formats will continue to 
be a key challenge for retailers in the next few years. 


Issue #3: The growing importance of the e-commerce 
channel
Online grocery shopping will increase over the next 
decade. Although its market share is not likely to be very 
large, the availability of online shopping plays a major 
role in consumers’ perception of a retailer. Retailers 
with a popular online channel also perform better in 
their physical stores. E-commerce requires innovative 
solutions to make sure that the logistical process is cost 
effective and the advantages of an online sales channel 
are leveraged as much as possible. For online grocery 
shopping to grow, the costs of home delivery must 
be lowered, the delivery window must be small and 
punctuality high, and neighborhood pickup points and/
or in-store pickup activities must be expanded.


To accommodate these requirements and create new 
value for consumers, both vertical and horizontal 
collaboration and consolidation will be needed. 
Retailers are cooperating closely with others along the 
value chain to fulfil consumer needs by putting joint 
effort into warehouse operations, including inventory 
management, order management, and fulfilment; 
creating and operating online stores; and providing 
home delivery. A significant number of sizable M&A 
initiatives continue to take place in the online retail 
market. By merging activities, retailers can broaden 
their product ranges while sharing operational 
processes, thereby enjoying the advantages of an 
online sales channel with reduced effort and cost.
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In the coming years, retailers will continue to invest 
in innovative technologies to meet the changing 
needs of consumers who expect to not only purchase 
products at any time and from any location, but to 
also have full pricing and product transparency before 
making their decisions.


Issue #4: The evolution of packaging
Packaging is critically important for food and beverage 
products, given that an estimated 50 percent of all 
purchasing decisions are made at the point of sale. 
The differentiating effect created by packaging can 
be significant not only for communicating brand 
information to the shopper, but also for driving  
in-store sales. 


In addition to its traditional role, however, packaging 
can now offer retailers value-added functionality, 
such as active packaging and smart tagging. Active 
packaging, such as a drip-absorbent pad in a package 
of chicken or an odor-absorbing pad in a package of 
fish, can distinguish products from each other and 
change consumers’ buying behavior. 


Smart tags using temperature and/or quality sensors 
can monitor freshness of a product through the 
entire value chain. Indicators of product status will be 
available to both sellers and consumers.


Many retailers have already taken action in the areas 
of innovative and “sustainable” packaging. Under the 
umbrella of wider sustainability initiatives (especially in 
the areas of energy saving and recycling), retailers are 
working closely with manufacturers to create smaller 
and more efficient packaging that better fits retail store 
shelves and display fixtures. Retailers will increasingly 
try to capitalize on these initiatives to generate 
significant cost savings and differentiate themselves 
from their competitors in the eyes of the consumer.


Consumers
Food security, food prices, and food safety summarize 
the multitude of concerns consumers have about 
food. Continuing headlines about the global food 
shortage, skyrocketing food prices, massive food riots, 
genetically modified foods, and global food recalls 
illustrate just some of the issues. Compounding the 
problems, consumers cannot change their consumption 
habits drastically enough to offset the world’s growing 
population; the increasing demand for high-value, 
resource-intensive foods by the burgeoning middle 
class in emerging markets; the use of food ingredients 
for alternative energy; or the climate changes that are 
causing water shortages and low crop yields. Many 
consumers, especially those in developed markets, take 
food for granted and expect governments and the 
food industry to resolve food issues. In some instances, 
consumers in both developed and emerging markets 
have resorted to rioting, pilfering grocery stores, and 
causing political unrest when food availability and 
affordability become major problems.


Issue #1: Food security and high food prices
Food prices will continue to rise as demand for food 
and food-producing resources continues to outpace 
supply that is restricted by the limited availability of 
suitable land and water, climate-related poor harvests, 
and the growing demands for bio-fuel production. 
With an expected 2 billion more people by 2050, 
feeding the planet remains a concern of governments 
all over the world. In addition, 70 million new 
consumers are expected to enter the global middle 
class each year, affording them the opportunity to shift 
their consumption to more resource-intensive, high-
value foods but putting additional pressure on crop 
yields and meat production globally. 


The increase in demand, coupled with rising energy 
prices that feed into the cost of producing and 
transporting food, will result in higher retail prices.
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News about the global food shortage will not likely 
compel consumers to eat less meat and dairy and 
consume more resource-efficient vegetables. However, 
the impact on their wallets due to the resulting high 
food prices will. Higher food prices mean many 
consumers in both developed and developing markets 
will have to become more prudent and selective in 
what they buy, if they aren’t already. They will be 
incentivized to eat at home and buy cheaper local 
products and seasonal produce rather than high-priced 
imported foods, specialty foods, organic foods, and 
store-prepared meals. Especially in North America, 
consumers can be expected to adopt a more modest 
purchasing pattern, buying just the right amount of 
food and reducing waste as a result of over-buying. 
Given the greater share of wallet that food will require, 
consumers will also seek foods that provide more value 
and functionality. For producers and retailers, this may 
mean smaller package sizes, more functional foods, 
and better labeling and marketing to emphasize the 
value of their products.


Issue #2: Obesity, health and wellness
As consumers in developing economies become more 
affluent, the accompanying changes in their diet and 
lifestyle can lead to health problems already faced by 
consumers in developed markets. More consumers 
are shifting from grain-based diets to “high-value” 
foods including meat, fish, dairy products, fruits, and 
vegetables—as well as to fatty and sugary processed, 
packaged, prepared, and fast foods. At the same time, 
they are leading a more sedentary lifestyle, taking on 
less physically demanding jobs, such as working in an 
office at a desk, and leisure activities, such as watching 
television, compounded by greater use of technology 
and automated transportation. These changes in 
consumer behavior can lead to a greater chance of 
obesity, diabetes, high blood pressure, and other 
diseases and health problems. While many are well 
aware of the obesity epidemic in developed countries 
like the United States and the United Kingdom, obesity 
is becoming a major issue in emerging countries as 
well. More than 100 million Chinese are obese; half of 
them are children. Obesity in China is rising at 30 to  
50 percent annually.vi


As emerging market consumers become more aware 
of and educated about the need to combat obesity, 
aging, and disease, they will begin to change their food 
consumption patterns and lifestyles. Therefore, we will 
see in developing markets a trend toward healthier 
eating, a focus on health and wellness, and rising 
demand for functional foods that we already see in 
wealthy countries.


Government intervention will also become more 
pervasive as the cost of obesity-related health problems 
takes its toll on public funds and health care providers. 
For example, regulations on food labeling and 
marketing of “junk food” to children will encourage 
consumers to demand and consume healthier options.


Issue #3: Growing concerns over food safety
As the food supply chain becomes increasingly global 
to meet growing demand around the world, the risk 
of contamination along the supply chain rises. This 
is evident in the number of high-profile, global food 
recalls in recent years. However, consumers’ concerns 
about food safety go beyond bacteria contamination, 
animal disease, and poor food handling. Consumers 
are also concerned about whether farming practices, 
such as the use of antibiotics and growth hormones 
in livestock or pesticides on crops, and processing 
practices, such as the use of food additives and 
preservatives, are safe. They are also concerned about 
the cleanliness and freshness of their food.


An increasing number of consumers are demanding 
greater transparency in the food supply, including the 
origin and contents of the goods they buy. They are 
examining food labels more carefully and becoming 
more selective in their purchases. For example, “Made 
in Australia of domestic and imported ingredients” 
will no longer suffice. Increasingly, consumers want to 
know specifics about the source of each ingredient, 
and fewer will tolerate irresponsible practices. As a 
result, more online solutions are emerging that enable 
consumers to track their food from farm to table.


However safe food may be until it reaches the home, it 
can become contaminated during preparation, cooking, 
and storage. Educating consumers to practice safe 
food handling, storage, and preparation techniques 
at home through package labeling or pamphlets at 
point-of-purchase can effectively reduce the number of 
food-borne illnesses.
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Regulators


Food markets and systems are globalizing to meet the 
demand to feed a growing and more affluent world 
population. According to the Food and Agriculture 
Organization of the United Nations (FAO), the demand 
for agricultural products will increase by 50 percent 
between now and 2030 and by 70 percent by 2050 
(see chart). Advancements in technology and mass 
movements of people across increasingly more 
urbanized continents create new opportunities and 
challenges for regulators as international commodity, 
food, and beverage price indexes begin to rise 
again after the 2008-09 economic downturn. Food 
products are now produced and distributed on an 
unprecedented global scale, necessitating increased 
involvement from all stakeholders to strengthen 
systems that ensure safe, affordable, and sustainable 
food supplies. Consequently, traditional regulatory and 
trade facilitation responsibilities are changing, and new 
relationships are developing between public sector 
agencies and private sector participants in the food 
value chain.  


Issue #1: Changing trade relationships between 
importing and exporting nations
International commodity trade has surged, with 
countries sourcing food from a much wider number of 
countries as well as producers within those countries 
in both the developed and developing world. Thus, 
securing food supply from existing and new trading 
partners has new challenges. In general, tariffs have 
decreased. Yet exclusionary non-tariff barriers have 
risen. 


On the importer side, large importing nations are 
sourcing food supply from an ever larger group of 
importers, including relatively small producers in 
less-developed countries that are less accustomed to 
meeting stringent technical requirements, certification 
standards, and labeling and quality rules. 


Developing nations are characterized by inconsistent 
national standards that have not been harmonized 
with global rules and insufficient investment in 
food quality certification bodies. Export taxes and 
licenses, inspections, and certifications are applied by 
governments unaccustomed to the requirements of 
large buyers. In addition, the poor, in particular, are 
vulnerable to the volatility of commodity and overall 
food prices. Thus, major exporting governments have 
been known to restrict exports, sometimes in rapid and 
arbitrary ways, causing shocks to the world commodity 
system. An example is Ukraine, the world’s sixth-largest 
exporter of wheat, which in mid-2010 instituted export 
quotas for a period of 11 months. 


A major player intervening heavily in the food market, 
via agricultural support, is the EU. By means of import 
levies, import quotas, production quotas, direct 
income payments to farmers, and the maintenance of 
an internal intervention price, the EU alters the world 
market. On top of the approximately €55 billion spent 
per year in the Common Agricultural Policy (CAP), 
the cost to consumers due to higher food prices was 
estimated at €50 billion by the OECD in 2008. 


The food value chain A challenge for the next century     11







To start a new section, hold down the apple+shift keys and click  


to release this object and type the section title in the box below.


The CAP will be reformed in 2013, emphasizing the 
“decoupling” of aid from production and “cross-
compliance” (aid is made conditional on the basis of 
environmental, food safety, phitosanitary and welfare 
standards), but it will not disappear anytime soon. 
Ensuring “a fair standard of living for the agricultural 
community” as well as stabilizing the markets and 
securing the availability of supplies remain objectives 
set out in the Treaty on the Functioning of the 
European Union (TFEU).


Technological advancements in storage, transport, and 
distribution are also leading to a surge in global trade 
between emerging economies such as China, India, 
and Brazil (the so-called South-South trade), which is 
changing the overall dynamic of global trade in food 
and increasing the complexity of trade relationships.


As market channels and purchasing power improve 
in emerging nations, multinationals are accessing 
new sources of supply that were once considered 
unattractive. Agribusiness multinationals are forming 
cooperative agreements with governments and non-
governmental organizations (NGOs) to build sustainable 
and resilient supply chains; integrate smallholder 
farmers in increasingly rural areas; improve quality 
and transport infrastructure; and reduce the risk of 
food insecurity in exporting countries, which has the 
potential to disrupt their businesses. Trade agencies in 
importing countries are gearing up to support imports 
from new suppliers, including capacity-building support 
for compliance with standards, certifications and 
safety, labeling, and other requirements. Agriculture 
trade agencies, such as the USDA and the European 
Commission, are increasing their international footprint 
and investment in international capacity-building 
programs. In addition, as major developing countries 
become global drivers of both food consumption and 
production over the next decade, many are taking a 
new look at multilateral agreements, such as WTO, 
and investing in bilateral trade agreements both to 
secure supplies and mitigate against disruptions from 
trading partners. (Agriculture continues to block the 
conclusion of the Doha Round in the WTO. The EU and 
the United States refuse to reduce agricultural support 
unless they gain better market access—both in services 
and industry—to developing countries, e.g., Brazil and 
India. Preferential trade agreements, both on a bilateral 
and regional level, have sprung up recently; more than 
200 were active by 2008.)


Issue #2: Increasing strains on food safety and agro/
bio-terrorism infrastructure
The ability to sustain consistent and reliable distribution 
of safe food is one of the highest responsibilities for 
regulatory agencies. Nonetheless, recent outbreaks of 
food-borne illnesses indicate there is much yet to be 
done to assure consumers that food supplies are safe. 
Food safety is as much market-driven as it is public 
sector controlled. Food-borne illnesses that were once 
regional, then national, are now global, and outbreaks 
have the potential for much wider effect. The United 
States has one of the most stringent and sophisticated 
food regulatory systems in the world; yet, food-
borne illness strikes millions of Americans each year. 
The estimated cost of required improvements to the 
country’s food safety systems will be in the magnitude 
of $1.4 billion over the next five years. 


After several devastating food-borne outbreaks, the 
U.S. produce industry has become a leader in food 
safety and traceability applications, culminating in the 
creation of the world-class Center for Produce Safety, a 
public-private partnership with UC Davis. The Center’s 
self-regulating industry practices are being adopted 
worldwide, illustrating industry’s beneficial role that 
coincides with public regulatory programs to rein in 
adulterous food practices. Similarly, harmonization 
of food standards by multilateral organizations and 
food industries is aimed at strengthening food safety 
worldwide. Organizations such as the U.S. Animal 
and Plant Health Inspection Service work to protect 
agriculture from plant and animal pests and diseases, 
working with international organizations, academia, 
and international trading partners to address problems 
in one part of the world that can quickly spread across 
borders. Various third-party auditors and certifiers are 
engaged, in line with global trade practices such as 
EuropeGAP, now transitioning to Global GAP. 


In the EU, the European Food and Safety Authority 
(EFSA) was created in 2002 with the objective of 
producing independent and unbiased scientific advice 
to provide a sound foundation for EU policies and 
legislation, as well as for EU and member states’ risk 
management decisions. It constitutes the keystone 
of EU risk assessment in this field. EFSA’s remit covers 
food and feed safety, nutrition, animal and health 
welfare, plant protection, and plant health. The cross-
compliance mechanism of the CAP helps to ensure 
food safety and quality by making support conditional 
on compliance with strict requirements. Increasingly 
stringent regulation of food labeling complements the 
EU´s “farm-to-table” approach by helping consumers 
make informed choices.
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Further complicating food safety oversight is the 
growing threat of agro/bio-terrorism. Attacks against 
agriculture infrastructure and the food supply have 
been the subject of planning or execution recently. 
An agro-terrorist attack could cause major economic 
crises in the agricultural sector and loss of confidence 
in the ability of governments to protect the health and 
welfare of their populace. The U.S. Food and Drug 
Administration (FDA) has teamed with Customs and 
Border Protection to staff the Department of Homeland 
Security National Targeting Center to perform risk 
analysis and target suspicious food imports.


China’s inability to maintain adequate food safety 
is a growing concern. The 2008 milk contamination 
scandals caused by the toxic chemical melamine, 
which resulted in global recalls and bans on products 
made with Chinese dairy ingredients, and the 2011 
leather hydrolyzed protein boosting to increase 
milk prices, which led to the closing of almost half 
of China’s dairies, are only two examples. More-
developed nations also have recently grappled with 
food safety challenges and deaths, especially due to 
E.coli poisoning (fenugreek sprouts in Germany and 
beef, vegetables, and processed foods in the United 
States). Ironically, as the market demands more organic 
products, which could increase the possibility of 
E.coli, the use of genetic DNA engineering, irradiation, 
and other technologies that could make food safer 
are under-used due to “green” food lobbies and 
government over-regulation. (In the EU, legislation 
regarding genetically-modified organisms [GMOs] 
has been in place since the early 1990s. An approval 
process based on a case-by-case assessment of the 
risks to human health and the environment takes place 
before any GMO or any product containing them can be 
released into the environment or placed on the market.)


Public regulatory organizations have recognized that 
operating in isolation from industry has exacerbated 
the issue of food-borne illness. Thus, there is both 
a move toward more public-private partnerships 
within countries as well as an increasingly global 
approach to food security overall, and regulators 
must constantly evaluate these aspects of their 
policies. Such approaches are critical but will require 
increasing transparency between regulators in fast-
growing emerging markets and developed economies.  
Standards such as HACCP and global coordination 
through initiatives such as the Global Food Safety 
Initiative are becoming more important. 


In addition, increasingly global approaches to food 
safety require regulators and legislative bodies to 
consider the impact on small producers, who tend 
to have the most difficulty meeting new compliance 
legislation, and the associated costs involved with food 
safety standards.


Issue # 3: Rising global farm land acquisition 
The volatility of commodity prices in 2007 and 2008 
turned global investors’ attention toward agriculture 
at a level not seen since the U.S. farmland boom and 
bust period of the 1980s. The UN, in the wake of 
spiraling food prices, set up the UN High Level Task 
Force on the Global Food Security Crisis (HLTF) in April 
2008. Rising commodity prices coupled with increasing 
evidence that land, water, and food values will steadily 
increase with world population growth, has investors 
considering the potential for good returns in farmland 
acquisition. These trends are supported by a general 
trend from grain-based diets to protein-based diets 
in emerging markets, which will require an increase 
in average yields and cultivated area to keep up with 
demand. 


Farmland acquisitions are moving quickly. An estimated 
US$25 billion has already been committed globally, a 
figure that could triple in the near future. Precise data 
is hard to come by, but it is estimated that at least 50 
million hectares of agricultural land—enough to feed 
50 million families in India—have been transferred from 
family farmers to corporations since 2008. Land deals 
are increasing in number, size, and sophistication. There 
is significant attention on sub-Saharan Africa, Latin 
America, and the former Soviet Union where most of 
the world’s potentially cultivatable land is concentrated. 
Even in the EU, agriculture and forestry represent 80 
percent of the territory.


Deals occur at multiple levels, ranging from mid-
size agribusinesses capturing 10,000 hectares, to 
transactions between sovereign governments and large 
corporations that amount to hundreds of thousands 
of hectares. Global financial institutions, such as UBS, 
Franklin Templeton, Morgan Stanley, and others, have 
incorporated farmland as part of their portfolios for 
long-term investment, channeling billions of dollars 
into cropland ownership. The World Bank found that 
institutional investors already have announced plans 
to acquire up to 125 million acres of global farmland, 
approximately the land mass of Germany. 
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Land acquisition by large corporations and 
governments in developing nations has pros and cons. 
With it comes innovation and technology desired by 
developing countries seeking to increase production 
and post-harvest yields, improve infrastructure, 
and generate farm and non-farm employment. 
Likewise, the technology and know-how of investing 
corporations may help mitigate global warming impacts 
disproportionately affecting developing nations in 
the tropics and subtropics. The economies of scale 
of commercial agriculture can provide food staples 
at more affordable prices for the poor, while value-
added processing can create off-farm jobs much in 
demand in developing countries. Yet, there are valid 
concerns including involvement of local people such 
as traditional farmers and pastoralists, sustainable use 
of water and land, and maintenance of food security 
for local populations. Where government or sovereign 
wealth funds (SWFs) are the acquirers, there are also 
concerns about sovereignty. Alert to the potential 
political backlash from perceived “land grabbing,” a 
number of governments and multilateral organizations 
are strategizing on ways to make large land deals 
more sustainable. The most prominent effort is the 
World Bank-led Principles for Responsible Agricultural 
Investment that Respect Rights, Livelihoods and 
Resources (RAI). The RAI has established voluntary 
principles that investors may apply when conducting 
large-scale farmland acquisitions. National and 
subnational governments also need to act. Land is 
local, and each country will have to place stipulations 
that are best for its conditions and people. This 
becomes more problematic for developing countries, 
where untapped resources cannot be optimized to 
improve the livelihood of their poor populations 
without outside investment.   


The trend toward global land acquisition is not likely to 
subside. As the world economy rebounds, agriculture 
investments in developing countries—led by the 
rising markets of China, India, and Brazil—will likely 
increase significantly. Coupled with billions of dollars 
targeted by multilateral donors to support food security 
programs in developing nations, global agriculture may 
experience a second green revolution—one driven by 
a truly global market demand. How it is divided and 
shared, though, is to be determined and has wide-
ranging implications. Public sector regulators must be 
prepared to ensure the resilience of their food supplies, 
provide a level playing field for national investors, 
and provide sustainable policies toward acquisition of 
farmland and a consistent stance toward acquisitions 
by governments and SWFs.


Global Food Value Chain case studies
Case study 1: M&A: Investment in growth markets
Investment in the food value chain, at face value, 
seems compelling. However, as with many facets of 
the industry, the drivers of M&A activity vary according 
to the acquirer’s position in the value chain as well as 
its chosen commodity exposure, size, and geographic 
footprint. Strategic players, financial buyers, and 
sovereign wealth funds (considered separately from the 
first two forms as they have different motives) are all 
drawn to the M&A sphere within the food value chain 
on the simplifying assumption of food security.


On a subsector basis, Food & Beverage historically has 
seen the highest level of deal activity by value. The 
F&B market accounts for approximately half of all M&A 
activity in the Consumer Business industry annually, 
with a fairly consistent trend of 700+ deals a year. The 
beverage side is more consolidated than the food side, 
with fewer deals but generally higher values. Overall, 
deals are expected to continue to focus on healthy, 
more nutritious food and beverage products as well as 
higher-value specialty food ingredients.


M&A will play out differently for each of the players. 
For some it is about gaining food security at the 
primary production level. For others, it is purely a 
financial investment in a dynamic industry sector. 
Strategic players see M&A as a way to develop their 
geographic footprint in regions of high growth, acquire 
technologies, or secure throughput. 


In 2011, a combined Deloitte team from the China 
and Australia member firms advised a major Chinese 
food conglomerate on its acquisition of an Australian 
food distributor from private equity shareholders. The 
investment rationale was founded on the ability to 
leverage the products and channels of both companies 
across Australia and China.


Deloitte assisted the company in the key areas of 
financial, human resources, commercial and tax 
diligence, and tax structuring in addition to providing 
advice on the transaction documentation remuneration 
agreements and completion processes. 


Working on a cross-border transaction with significant 
value and reputation at stake, the Deloitte team 
collaborated effectively with the principals and other 
advisers to achieve the client’s desired objectives.
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The company signed the share sale agreement 
following a two-phased diligence approach and 
the provision by Deloitte of a suite of differentiated 
solutions that spanned the M&A lifecycle. Deloitte 
added value by leveraging its own proprietary 
information such as macroeconomic forecasts, sharing 
the insights gained from experiences with other 
Chinese-Australian cross-border deals, and bringing 
the broad transactional capabilities of Deloitte to the 
transaction in a seamless manner. The challenges 
typical to many cross-border transactions were 
successfully navigated through the combined efforts of 
the two member firms, with constant communication 
among all stakeholders being the key. 


Case study 2: Supply Chain: Demand and Supply 
Planning Optimization
A team of supply chain practitioners from Deloitte 
Canada and Deloitte U.S. worked with a global 
manufacturer of branded consumer food products to 
redesign its demand and supply planning processes. 
The company had been facing severe customer service 
issues along with rising inventory, poor forecast 
accuracy, and substantial write-offs due to expired 
products. A seven week diagnostic revealed that 
demand and supply planning capabilities at the client 
were considerably lagging industry best practices. 


Detailed designs for future state demand planning 
processes were developed using a workshop-based 
approach. The following capabilities were built into the 
new process:


•	Optimized quality of statistical forecast by a) picking 
the most accurate position in the product/customer 
hierarchy for forecasting, and b) developing a process 
to select the best forecasting algorithm for a given 
product.


•	Integrated S&OP, sales, and marketing forecasting 
processes with demand planning to enhance base 
(statistical) forecast with market intelligence.


•	Reconfigured technology solution to align with new 
demand planning processes.


•	Metrics and reporting to track and troubleshoot 
forecast accuracy performance.


To optimize supply planning, the Deloitte team worked 
with the company to develop inventory policies and 
statistically driven safety stock settings to improve 
product mix across the network and minimize inventory 
levels.


In addition, standardized technology-driven production 
planning processes were implemented in order to 
generate an effective master production schedule to 
drive production and procurement activities across the 
organization.


The following benefits were realized in the first five 
months:


•	~20% point improvement in forecast accuracy
•	~30% reduction in expired product 
•	~35% reduction in cut cases
•	~10% reduction in baseline inventory


Case study 3: Food Safety and Security: Managing risk 
to protect the brand and consumers
Food and product safety has been a long-standing, 
critical area of concern for both the global food 
and beverage industry and consumers. In 2010, the 
Centers for Disease Control and Prevention in Atlanta, 
Georgia reported that an estimated 48 million people 
(1 in 6 Americans) get sick, 128,000 are hospitalized, 
and 3,000 die each year from food-borne diseases. vii 
In January 2011, the U.S. government enacted the 
Food Safety Modernization Act impacting virtually all 
sectors of the global food supply chain in ways not 
seen over the past 35 years. One key area addressed 
in the Act is food defense. Guarding against the 
intentional adulteration of food products destined to 
enter the marketplace is a daunting task. The impact 
of adulterated food reaching the consumer can be 
devastating to the company, the brand and, most 
importantly, to the consumer. Early work conducted 
by Deloitte found that the average cost of a recall to 
participating food and consumer product companies 
is $10 million, in addition to brand damage and lost 
sales.viii


Deloitte & Touche LLP applied a holistic approach to 
assist a global food distribution client address food 
safety and food defense risks across its supply chain. 
The intent of the project was to assess current food 
safety and food defense risk management practices 
and to use that information to design and implement 
enhanced, science-based mitigation programs to 
minimize identified risks, positively impact customer 
confidence, and protect the brand. A two-phase 
program was used. First, baseline assessment of 
food safety practices was conducted to characterize 
the current efficacy of food safety and food defense 
practices and capabilities.
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The objectives for Phase 1 were:


•	Categorize high-level food safety/food defense risks 
(e.g. regulatory, brand, reputation, financial, crisis 
response, public health, business continuity, etc.). 


•	Leverage information identified from the baseline 
assessment to confirm uniformity and/or major 
gaps within the existing food safety/food defense 
practices.


•	Assist the project team in prioritizing identified gaps 
(e.g. knowledge gaps or process gaps) in terms of 
their impact to the client and their risk.


The objectives for Phase 2 were:


•	Recommend a food safety risk prevention program, 
from purchase through delivery to customers.


•	Apply leading science-based industry practices to 
identify and address critical knowledge and process 
gaps prime for remedial action, based upon the 
assessment during Phase 1.


•	Engage subject matter specialists for each area to 
be redesigned to recommend effective and efficient 
components to support the new food safety 
practices.


•	Develop a “roadmap” for implementation, where 
each aspect of the various changes to the existing 
food safety practices will be prioritized based on 
regulatory, operational, and possibly customer 
requirements.


All objectives were met and were completed ahead 
of schedule. In addition, the team developed a critical 
food safety documentation control and records 
management program to monitor for ongoing 
compliance and facilitate forward-looking practices.


For food defense (intentional contamination vs. 
unintentional contamination), the team recognized 
that food defense mitigation could be enhanced 
through increased monitoring and documentation. 
This addressed the possibility of potential food defense 
issues arising without an optimized response.


In addition to enhancing the overall food safety 
program and product handling capabilities and meeting 
or exceeding related regulatory requirements, some 
additional benefits were achieved:


•	A more rigorous supplier evaluation process for high- 
and medium-risk products and supplier facilities.


•	Incorporation of customer-driven requirements and 
impacts on revised policies and procedures.


•	Updated and more uniform policies and procedures 
based on science-based information and guidance.


•	Updated and more uniform food defense plans.


•	Updated and more uniform allergen control policies 
and proper storage guidelines to minimize potential 
cross-contamination issues.


•	More consistent food safety training deployment and 
tracking.


•	A more formalized documentation control system to 
increase document organization and version control 
capabilities.


•	A more proactive Active Management System to 
standardize monitoring and trending of food safety 
noncompliance for forward-looking control.


Deloitte member firms serve 81% (or 75 companies) 
of the 93 Consumer Business companies in the 
2012 Fortune Global 500®, including:


•	20 of the 24 consumer products companies
•	 30 of the 39 retail, wholesale, and distribution 


companies


Clients include:


Archer Daniels Midland 
(ADM)
Bayer Corporation
Cargill, Inc.
Danone
Delhaize Le Lion
European Commission
Ferrero
Glanbia
Incitec Pivot 


Kerry Group
Land O’ Lakes, Inc.
Nufarm Limited
Ridley
Sainsbury’s 
USAID
U.S. Department of 
Agriculture
Viterra Inc.
Woolworth’s Ltd
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Deloitte’s positioning


As one of the largest professional service providers 
in the world, the Deloitte network works with 
many stakeholders across the food value chain. This 
experience and knowledge are the basis for the focus 
on food as the key issue for the 21st century. The 
combination of issues affecting the security and safety 
of our food chain coupled with the demand/supply 
imbalance will require significant changes in business 
operations and government policy if the people of the 
world are to be fed. While government can promote 
and encourage such changes, it is private business 
that will need to make them happen. Businesses that 
recognize and seize this opportunity early on will be the 
leaders in the new food economy.


Deloitte practitioners at member firms around the 
world bring an impressive depth and breadth of 
skills to issues in the Global Food Value Chain. These 
practitioners represent multiple service disciplines and 
work across all stakeholder groups. This integrated 
approach enables the Deloitte network to provide 
holistic solutions that can help companies create the 
strategies most likely to seize the opportunity. The 
network’s global breadth will also enable you to benefit 
from relationships and access to potential business 
opportunities wherever they arise in the world.


Changing business models, complex global markets, 
and shorter product life cycles are making effective 
management of a food business more challenging 
than ever, with customers demanding more flexibility, 
improved visibility, greater speed, and customized 
products. All these pressures require companies to have 
supply chain planning capabilities that enable them to 
deliver much greater customer support with far less 
inventory investment.


Deloitte member firm professionals understand the 
importance of supply chain planning to achieve optimal 
performance levels. They understand that technology 
alone is not enough and that the focus should be on 
planning how technology supports that process. They 
help you consider the organizational components 
of the solution, such as organizational structure, 
capabilities, and metrics to help your company achieve 
long-term benefits.


Whether evaluating strategic options within the food 
value chain, new ventures, proposed transactions, or 
enhancing existing operations, Deloitte brings a wealth 
of experience through a global network of Food Value 
Chain professionals. As a trusted advisor to a range of 
corporations, investment banks, private equity houses, 
and governments, the Deloitte network provides 
intelligent, rigorous, and independent advice.


If you are interested in meeting a member of Deloitte’s 
Global Food Value Chain team, please contact any of 
the leaders on the last page of this document. They will 
be happy to speak with you about your business and 
share Deloitte’s perspective on the global marketplace. 
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Deloitte’s eminence and perspectives on 
the food value chain


Professionals at Deloitte member firms around the world gather and organize the knowledge and experience of engagement teams that have 
worked with companies across the food chain. In the spirit of knowledge sharing, the Deloitte network continues to develop provocative and 
relevant publications that address the issues that matter most to food executives. A sampling of the network’s eminence includes the following:
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The Biobased Delta: Where agro meets chemistry 


Preface


The chemical industry in Europe is within reach of a golden opportunity for sustainable growth. Ongoing 
innovation and further investments in the production of biobased materials and chemical building blocks form 
the core of a strategy to regain its competitive edge. The chemical industry has a key role to play in this transition 
towards the biobased economy. The greening of global brand owners and consumers buying their products is 
one of the megatrends driving this. Stimulated by new solutions and functional properties, the shift towards the 
biobased economy will accelerate. Think for example of the suitability of PLA for additive manufacturing. The 
growth rate for biobased materials is already well above GDP and traditional fossil-based alternatives. Innovation 
will also come from the start of the green chemical value chain, which includes crops such as the EnergyBeet of 
KWS combined with direct processing technologies, to create an alternative starting point for fermentation.


The Netherlands, and the Biobased Delta* in particular, have a strong position to capitalize on these developments 
and this opportunity. This document will describe a number of reasons for this. The concept of the bio-refinery is 
well-understood and increasingly coming into operation in this region. This encompasses process intensification 
and integration, the valorization of side-streams, the flexibility to use multiple feedstocks and a product offering 
with a higher added-value. Secondly, the ecosystem, the knowledge intensity, and the core capabilities are in place 
for “agriculture to meet chemistry” and to develop new ways of working together, i.e. implement new business 
models. Furthermore, the attractiveness of this location is strengthened by the link to the existing ARRRA network 
and chemical value chain. The Biobased Delta also benefits from a strong logistics infrastructure. Last but not 
least, the sugar beet provides the region with an attractive local feedstock offering security of supply and growing 
market volumes.


The Biobased Delta plays at the heart of these developments. Its participants and stakeholders are well-positioned 
to capture the “early-mover advantage” in the coming years.


Dr. Willem Vaessen 
Director Chemical Value Chain, Deloitte Consulting


* The Biobased Delta refers to both the Delta Region (see also www.deltaregion.eu) as well as the Biobased Delta Cluster  


(see also www.biobaseddelta.nl) throughout this report.
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1 The Biobased Delta: Where agro meets chemistry 


Unique characteristics of the Biobased Delta


•	 	An	available & demanding market: part of the biggest chemical cluster in the world (ARRRA) which is 
searching for green building blocks and biobased chemical products. 


•	 	A	strong feedstock position to accelerate biobased business: the availability of local, cost-competitive sugar 
beets and the possibility to connect to international markets for feedstock is ensured by the presence of the 
world ports of Rotterdam and Antwerp. 


•	 	A	successful Triple Helix structure in which industry, knowledge institutions and governments all work 
together to accelerate biobased business. 


•	 	A	dynamic ecosystem that provides easy access to knowledge and science. The universities of Delft, Ghent, 
Wageningen and Eindhoven are in close proximity of the Biobased Delta and; three Universities of Applied 
Sciences increasingly provide young talent.


•	 Professional	teams	to	support investment decisions.


INNOVATIVE CLUSTER
Access to knowledge and science


LARGE ESTABLISHED MARKET
Powered by the industry’s leaders in sustainability


SUSTAINABLE SUPPLY POSITION
Cost-competitive and available
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1.  Summary of qualifications of the  
Biobased Delta


The biobased economy is inevitable. Within the biobased economy, few locations in 
the world have the same advantageous location and connections as the Biobased 
Delta. This document starts with the worldwide competitiveness comparison and 
subsequently zooms in on a European, regional and local level.


1.  The Antwerp Rotterdam Rhine Ruhr Area (ARRRA) is the world’s biggest 
chemical cluster and a frontrunner in the field of sustainability, offering 
market demand


•	 	The	ARRRA	is	home	to	the	most	competitive,	fully	integrated	and	technologically	
advanced chemical cluster in the world. Major sub-clusters include the ports of 
Rotterdam and Antwerp and the inland regions of North Rhine-Westphalia and 
Ludwigshafen-Mannheim-Karlsruhe. This local clustering allows for shared utilities, 
which implies cost and energy efficiency. The ARRRA is well-connected through 
pipelines, inland waterways, railways and roads. This ensures efficient transport 
and supply chain management.  


•	 	In	the	highly	global	competitive	landscape,	chemical	production	facilities	in	the	
ARRRA are looking ahead by differentiating through sustainability. New value 
chains are being designed based on sugars and lignin and industrial streams such 
as CO2, CH4 and syngas. This is strongly driven by affluent and green-minded 
customers and supported by ambitious governments.


•	 	Sugar	beets	provide	the	ARRRA,	and	the	Netherlands	in	particular1, with a proven 
cost competitive feedstock position for the biobased chemical industry. Sugar 
beets are a rotation-crop – a guarantee for soil fertility. This is why they are more 
sustainable than crops like sugar cane from Brazil.


2.  The Biobased Delta encompasses the Southwest Netherlands and a 
part of Belgian Flanders, ensuring a cost competitive feedstock and an 
optimal business fit for biobased companies 


•	 	Various	reports	endorse	the	Biobased	Delta	as	a	European	frontrunner	in	the	
biobased economy2. It is best positioned to capitalize on its favorable and 
regionally available sugar feedstock position due to the presence of the worlds’ 
most efficient1 and large-scale sugar beet producing industry. Alternative 
feedstock (a.o. agricultural waste streams, woody biomass) can be regionally 
sourced or imported via the (deep) sea ports of Rotterdam, Antwerp, Moerdijk, 
Terneuzen, Vlissingen and Ghent. As such, supply of feedstock can be ensured. 


•	 	Large	industry	players	in	agro	and	chemistry	such	as	SABIC,	Royal	Cosun,	Suiker	
Unie, DSM, Dow Chemicals, Cargill and Corbion are committed to the Biobased 
Delta. In addition to a concentration of multinationals, the region has many highly 
innovative small and medium-sized enterprises (SMEs).


1)  Deloitte (2014), Opportunities for the fermentation-based chemical industry: An analysis of the market 


potential and competitiveness of Northwest Europe.


2)  ECRN, 2014, Clusters and Initiatives on Bioeconomy and Green Chemical; Vanelslander et al (2011), The 


Flemish-Dutch delta from a European perspective.


Antwerpen


Rotterdam
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•	 	The	authorities	in	the	Biobased	Delta	actively	support	business	development.	
Aside from an attractive tax regime and various incentives (especially to facilitate 
research), co-financing is possible too, provided a solid business case is presented. 
Well-known academic institutions such as Wageningen UR, Delft University, 
Eindhoven University and Ghent University are within a one-hour drive from the 
center of the Biobased Delta. The Delta also houses three Universities of Applied 
Sciences. They all collaborate on cutting-edge technological advancements and 
ensure talented human capital.


•	 	The	Biobased	Delta	is	a	frontrunner	in	the	field	of	sustainability	and	it	is	well	aware	
of the sensitivities involving the “food for chemicals” dilemma. The Biobased Delta 
has a clear position on this: the cascading of biomass, and thus securing food 
supply and fertility of land, is the only way forward.


3.  The various top locations in the Biobased Delta are well interconnected, 
accelerating the development of the biobased chemical industry. A 
prime example is the development corridor Green Chemistry Campus - 
Nieuw Prinsenland Business Park - Port of Moerdijk


•	 	The	Green	Chemistry	Campus,	located	on	the	premises	of	the	site	of	SABIC	in	
Bergen op Zoom, accelerates biobased enterprises on the interface between agro 
and chemistry by offering state-of-the-art lab and office facilities and business 
development programs. Nieuw Prinsenland Business Park, where the Cosun Food 
Technology Center is being built, offers ample space for modern enterprises 
operating in, or linked to, the biobased chemical industry. The (deep sea) port 
of Moerdijk (and nearby power plant) is examining the possibilities to become 
a regional hub for wood refinery and pyrolysis. The functional profiles of Nieuw 
Prinsenland, Green Chemistry Campus and Moerdijk are complementary; this 
makes the development corridor Nieuw Prinsenland – Green Chemistry Campus 
– Moerdijk the place where agro meets chemistry - the go-to place for biobased 
business.


Antwerpen


Rotterdam


White dots are the top locations within the Biobased Delta which mark 


the presence of green innovations and pioneering entrepreneurs. The 


number of top locations is expanding. For more information on the top 


locations, see www.biobaseddelta.nl
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•	 	There	is	extensive	knowledge	on	sugar	beet	harvesting,	biomass	treatment	
and conversion, chemical building blocks and chemical markets within the 
development corridor. A clear example is the Biorizon program (technology 
development for production of functionalized aromatics from sugars and lignin). 


•	 	The	development	corridor	is	connected	via	the	A4	highway	and	the	Schelde-Rijn	
canal. The corridor offers readily available, competitively-priced locations. It is 
surrounded by the worlds’ most efficient agriculture (existing for over 400 years) 
and world-class chemical players.


Antwerpen


Rotterdam


Processing (gasification,
fermentation, reprocessing)


Nieuw Prinsenland


Bio-building blocks
and end productsSugar beets


Processing (waste
incineration, wood refinery,


pyrolysis) 


Port of Moerdijk


Energy and
intermediate products(International) sourcing


Green Chemistry Campus


Bio-building
blocks


Chemical
conversion


Refining End / market
applications
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2. A globally competitive region


The location analysis shows the USA and Northwest Europe (NW-E) have 
the best international business fit compared with competing “sugar 
regions.” On a national level, the scores for countries within Northwest 
Europe (Netherlands, France, Belgium and Germany) are somewhat 
comparable. The Netherlands has the highest overall score, mainly due 
to the dimensions Infrastructure, Business Climate and Regulations. On a 
regional level, the Biobased Delta clearly scores highest when compared 
with neighboring regions in France and Germany


Deloitte has applied its Location Study Methodology to perform this location 
comparison. The overall score, based on 96 indicators for the international and 
national level, is determined by expressing the importance of six dimensions in 
a weighting. The importance is based on research by knowledge institute TNO3 
combined with Deloitte analysis and experience for companies in the biobased 
economy in their search for an optimal location.  


Globally, NW-E and USA are the favorable business regions


•	 	Based	on	the	six	dimensions	both	USA	and	NW-E	score	above	average	on	the	
overall business fit. 


•	 	NW-E	also	scores	high	on	Regulations	(ease	of	doing	business/cooperative	
government) and Knowledge Infrastructure. It has the highest score when it 
comes to Infrastructure. 


•	 	Thailand	and	especially	Brazil	score	substantially	lower	on	the	dimensions	included	
in this location study. The lack of adequate infrastructure, a relatively unstable 
political climate, and the absence of world-class universities make Brazil and 
Thailand less favorable business locations. Especially where it regards performance 
and specialty chemicals these unfavorable dimensions come into play. As such 
Brazil and Thailand have not been taken into account in the remainder of this 
location analysis.


Zooming in on the national level, differences between countries in NW-E 
and USA are small; the Netherlands, however, stands out


•	 	The	Dutch	business	climate	is	experienced	as	stable	–	doing	business	is	very	easy.	
This is the result of minimized risks (for example in terms of security, tax, political 
interference and finance). 


•	 	The	Dutch	labor	market	has	an	international	orientation,	enabled	by	Dutch	
employee’s proficiency in multiple languages (English, German and French). The 
reliance on professional managers and their international experience is considered 
to be higher than in the other countries. 


•	 	The	quality	of	infrastructure	in	the	Netherlands	is	considered	to	be	extremely	high,	
especially its extensive road network, the waterway network (in particular from 
the port of Rotterdam) and the quality and reliability of telecommunications.


3) Netherlands Organisation for Applied Scientific Research 
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•	 	The	Dutch	government	is	characterized	by	its	transparency	and	custom	procedures	
are highly efficient. The Dutch tax climate is known to be “tax friendly,” with great 
freedom for investments and a low tax rate on profit. 


•	 	The	quality	of	the	scientific	research	institutions	in	Belgium,	Germany	and	the	
Netherlands is comparable to that in the USA. The number of patent applications 
(in relation to the population) in Germany and the Netherlands is even higher. 


•	 	The	Netherlands	scores	highest	on	utilities,	the	energy	infrastructure	in	particular	
is considered adequate and efficient. Access to water is ensured and well 
managed. 


The regional level of this location study focuses on innovation and 
education specifics, which are more regionally embedded. The Biobased 
Delta encompasses both the Dutch region of Southwest Netherlands and 
a part of Belgian Flanders. Although the entire ARRRA is characterized by 
its excellent chemistry and biotechnology knowledge base, the Biobased 
Delta is the best positioned region from the perspective of innovation and 
education


•	 	Many	characteristics	of	the	European	regions	within	the	sugar	belt	are	somewhat	
comparable. But none of these regions has the advantages of world-class ports 
stretching from central Flanders to Southwest Netherlands - except the Biobased 
Delta.


•	 	The	Biobased	Delta	scores	higher	on	four	out	of	five	factors	than	the	other	two	
regions. The only exception is the total of patent applications, which is higher in 
North Rhine-Westphalia.


•	 	The	Biobased	Delta,	and	to	a	lesser	extent	North	Rhine	Westphalia,	scores	
significantly higher than Northern France. It should be noted that the agricultural 
region of Northern France does have a relatively high standard for specifically 
biobased R&D. The Biobased Delta stands out for its high number of people with 
a tertiary education and the many people working in science and technology.
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comparison of the 
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Innovation & Education
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3. Market demand in the ARRRA


The Biobased Delta’s presence in the ARRRA offers many market 
opportunities. Chemical companies such as SABIC, DSM and AkzoNobel, 
and “brand owners” like Unilever, Coca Cola, KLM and P&G are all located 
in the ARRRA and are searching for “greenification” and flexibility in 
feedstock. They are all well aware of green-minded consumers pushing for 
biobased products and governmental regulations. 


•	 	Europe	houses	25%	of	the	chemical	production	in	the	world4, which is centered 
in the ARRRA. With world chemical players such as BASF, Bayer, SABIC, Dow 
Chemicals, the chemical industry in the ARRRA constitutes a fourth of all industrial 
activities in the ARRRA. The chemical industry is thus vital to the regional economy 
of the ARRRA. It has strong links to other industries and related value chains. 


•	 	In	the	highly	global	competitive	landscape,	companies	in	the	ARRRA	region	
are now looking ahead by differentiating through long-term sustainability. This 
development is partly driven by governmental regulations but also by consumers 
aspiring a greener future. 


•	 	Conversion	of	biomass	into	biobased	building	blocks	(through	fermentation,	
chemical	conversion	and/or	chemical	catalysis)	provides	the	industry	with	tools	to	
realize a stable and more sustainable (chemical) industry, enabling the creation 
of bio plastics, fibers, advanced biofuels, superabsorbents and medical materials 
from biomass. 


•	 	The	biobased	chemical	industry	in	the	ARRRA	has	developed	gradually.	It	started	
out with the use of biomass as an energy source, subsequently producing 
chemical building blocks such as ethanol, furfural, furanics, isosorbides, sorbitol 
from sugars, or corn. This has allowed the industry to evolve towards the 
sustainable use of biomass for chemicals, materials, coatings and personal care. 
The biobased chemical industry is also connected to the production of advanced 
biofuels for aviation and shipping. 


•	 	Growth	projections	for	the	global	biobased	chemical	industry	vary	between	3	to	
4 percent annually5.	The	biobased	chemical	industry	is	expected	to	represent	30%	
of	the	total	chemical	industry	globally	in	2030;	>50%	for	specialty	chemicals,	less	
than	10%	of	bulk	commodity	chemicals6.


4)  Blaauw, R., H. Bos, et al. (2013) De biomassabehoefte van de chemsiche industrie in een biobased 


economy. Inschattingen gebaseerd op drie extreme technologische scenario’s, rapport 1376, Wageningen 


UR.


5)	 	US	Department	of	Agriculture,	2008,	US	Biobased	Products	Market	Potential	and	Projections	Through	


2025,	OCE-2008-01.	 


 Harmsen, P., Hackmann, M. et al., 2014, Green building blocks for biobased plastics.


6) Star-COLIBRI, 2011, Joint European Biorefinery Vision for 2030.


The industry’s commitment to increasing 
sustainability


A selection of quotes from leading 
multinationals – they currently have a fossil-
based product range -  confirms the market 
potential: 


“To meet market demands for 
consumer goods based on renewable 
raw materials” 
(BASF)


“Achieve 15% biobased products by 
2016” 
(Arkema) 


“Accelerating the pace of 
sustainability commitment” 
(AkzoNobel)


“Demonstrate the commercial 
viability of sustainable, renewable 
technologies” 
(DSM)


“Aggressively pursuing innovations 
that enable customers to operate 
in a more sustainable manner and 
investing in large projects that 
produce both economic value and 
sustainability improvements across 
several dimensions” 
(SABIC) 
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•	 	Clearly	depicted	in	the	figure	below,	the	ARRRA	houses	most	of	the	European	
chemical industry. The ARRRA chemical cluster competes and interacts with 
other leading chemical clusters in the United States, China, India, the Middle 
East, Singapore and Brazil. Connections within the ARRRA are well-organized 
and reliable. Transport from the ports of Rotterdam and Antwerp to the major 
chemical sub-clusters (and vice versa for global export) is ensured by an extensive 
network of roads, railways, pipelines and inland waterways; readily available to 
the biobased chemical industry. The real strength of the ARRRA is the strong local 
clustering and integration.


Source: Amadeus Database; Deloitte Analysis
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See page 18 
to get in touch


Want to know 
more about...


...connecting to the top 
50 chemical companies 


in the ARRRA and 
getting to know their 


future demands?


“The Biobased Delta offers a very attractive combination 
of technology development at the Green Chemistry 
Campus, most competitive biobased feedstock, industry, 
infrastructure and talent. Committed cooperation of 
government, science- and education-institutes, agriculture 
and industry will enable world leading positions in biobased 
chemistry”


Mark Williams 
Vicepresident SABIC Europe 
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The Biobased Delta is the starting point for companies focusing on the 
use of green building blocks from biomass feedstock. It is one of the two 
dominant regions in the Netherlands that produces sugar beets and is 
home to the most efficient sugar-refining factory in Europe. Due to its 
close proximity to the ports of Rotterdam, Moerdijk, Vlissingen, Antwerp 
and Ghent, a sufficient supply of lignocellulosic material can be secured


The regionally harvested sugar beets provide the biobased chemical 
industry with cost-competitive feedstock


•	 	The	sugar	from	Northwest	Europe,	especially	based	on	sugar	beets	from	the	
Netherlands, is globally competitive. This creates a unique feedstock position for 
Northwest Europe. Due to further intensification in the agricultural industry and 
improvements of crop seeds and yields7, cost-competitiveness of the Dutch sugar 
beets is likely to continue to improve.


•	 	A	repeal	of	the	EU	sugar	quota	in	2017	will	increase	the	availability	of	sugar	beets.	
Additional	production	after	the	release	of	the	sugar	quota	is	expected	to	be	14%	
in	the	Netherlands,	ahead	of	the	European	average	of	10%8. 


•	 	The	Biobased	Delta	houses	one	of	the	largest,	most	modern	and	most	efficient	
sugar refining factories of Europe9, located in Dinteloord and belonging to Suiker 
Unie (a subsidiary firm of Royal Cosun).


Partly due to its proximity to the world ports of Rotterdam and Antwerp 
and various other regional ports, the Biobased Delta also has access to 
large volumes of lignocellulosic material 


•	 	To	ensure	feedstock	flexibility	and	secure	sufficient	volumes,	the	Biobased	
Delta also focuses on the potential of (ligno)cellulosic (2nd generation) biomass 
(agricultural side streams or from plants). Research shows the Netherlands to be 
able to supply a substantial amount of lignocellulosic material10. Lignocellulosic 
material could also be sourced internationally, mainly in the form of wood pellets 
or wood chips, which is stimulated by the demand for green energy.


7)  Deloitte, Opportunities for the fermentation-based chemical industry: An analysis of the market potential 


and competitiveness of Northwest Europe.


8)	 	Wageningen	UR,	2014,	Suiker	als	grondstof	voor	de	Nederlandse	chemische	industrie.	(sugars	als	


feedstock for the Dutch chemical industry)


9)	 SugarindustryInfo	(2015),	Campaign	data	of	sugar	factories	in	2014/15.


10)  Including straw, prunings, side streams from the paper industry, waste from the greenhouses and 


agricultural waste streams, based on Expert interviews.


“The Biobased Delta is a unique 
concept of networking and 
collaborating enterprises, both big 
and small, both agribusiness and 
chemistry, both government and 
research and educations institutions. 
They all discerned the opportunities 
to create products and applications 
from biomass and waste streams. 
Win-win situations are possible. The 
knowledge and infrastructure present 
in the Biobased Delta is perfect; if the 
parties find each other, the potential 
is enormous.”


Albert Markusse 
General Manager Suiker Unie 


4. A competitive feedstock position


See page 18 
to get in touch


Want to know 
more about...


...an exhaustive 
overview of biomass 
availability (including 
sugars beets) in the 


Biobased Delta?
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•	 	The	Biobased	Delta	houses	a	number	of	ports	(Rotterdam,	Antwerp,	Moerdijk,	
Ghent, Vlissingen and Terneuzen), via which international sourcing can be secured. 
With a current throughput of 10 million tons of agricultural bulk and a growing 
number of direct lignocellulosic streams, the Port of Rotterdam strategically aims 
to attract these cargo streams to become Europe’s leading bioport. Ongoing 
successful research, for example in Vlissingen, makes the Biobased Delta the 
place for the valorization of these wood pellets and wood chips for the use of the 
chemical industry. 


•	 	Next	to	cellulosics,	the	lignocellulosic	material	also	provides	for	lignin.	Lignin	
can currently be used for co-firing but is also promising for the production of 
aromatics (as currently researched by TNO and VITO11 in the shared research 
center Biorizon on the Green Chemistry Campus). Lignin based functionalized 
aromatics are expected to be sufficient for full commercialization before 2020.


The Biobased Delta also looks into third generation feedstock such as 
algae and waste (municipal and industrial) 


•	 	Algae,	frequently	referred	to	as	the	“new	gold,”	will	be	the	most	likely	so-called	
3rd generation feedstock. In the province of Zeeland, located right on the North 
Sea, several projects involving algae production in aquaculture are already 
running. 


The food versus chemicals dilemma


•	 	The	relationship	between	the	biobased	economy	and	food	and	feed	security	is	
complex and multifaceted12. 


•	 	It	is	essential	to	consider	what	type	of	biomass	feedstock	is	to	be	used	for	which	
application. This guarantees that any undesired competition with the food and 
feed supply chain can be avoided. All stakeholders in the Biobased Delta fully 
understand that the first priority of biomass allocation is food and feed security. 
The long term focus should therefore be on utilizing non-edible biomass (such as 
agricultural and forestry waste streams) as feedstock.  


•	 	Repeal	of	the	sugar	quota	by	the	EU	in	2017	and	continuous	enhancement	of	
agricultural practices through technology will increase the availability of sugar, 
efficiency of feedstock (i.e. increasing crop yield per surface area) in the Biobased 
Delta and thus supply security for food and feed. Soil fertility is secured by the 
crop-rotation practices developed through more than 400 years of highly efficient 
agriculture in the region, driven by precision and innovation.


•	 	A	100%	turn	from	petrochemicals	to	biobased	chemicals	would	require	only	5%	
of agricultural biomass production and global arable land. The Biobased Delta is 
involved in an ongoing effort to use crops from non-arable land such as industrial 
zones and to use crops that require less fertile land. 


11) Flemish Institute for Technological Research.


12) FAO Statistical Yearbook 2013, World food and agriculture.


Aquatic feedstock


AlgaeBiotech and CSM are aiming to use CSM 
waste water to create micro-algae biomass. 
This algae is then used to extract high quality 
omega-3 oil. Next to this the byproduct is 
used for aquafeed. International enterprises 
are already considering moving to the region, 
underlying the favorable location of the 
Biobased Delta regarding both the aquatic and 
sugar feedstocks.
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Building on a Triple Helix, the Biobased Delta has set a comprehensive 
structure that supports the acceleration of innovation, development and 
further growth of the biobased economy in the region


•	 	Research	confirms	that	Triple	Helix	collaboration	(industry,	knowledge	institutions	
and governments) supports the regional potential for innovation and economic 
development13. SMEs14 act as a catalyst for interaction between the involved 
actors. The Triple Helix structure in the Biobased Delta accelerates innovation and 
business opportunities. 


•	 	The	governing	board	of	the	Biobased	Delta	consists	for	the	greater	part	of	
business people, supplemented by people representing research, educational, 
advocacy and governmental parties. Together they have set and are executing an 
ambitious agenda for the next decades. 


The ecosystem of the Biobased Delta will allow for successful integration 
and new value chains to arise, implying an acceleration of biobased 
business


•	 	The	industry	has	vastly	developed	in	the	past	few	years.	The	Biobased	Delta	
has seen € 400-600 million investments in over 120 projects. The investment 
program will have expanded by an additional € 600 million by 2020. Governments 
(European, national and provincial) support these developments and, if possible, 
they are willing to consider co-investment or provide grant schemes.


•	 	In	order	to	realize	the	potential	from	the	biobased	economy,	the	Biobased	Delta	
focuses on 6 main pillars:


 -  Pillar 1 - Business development: By stimulating shared R&D via the principle 
of Open Innovation the Biobased Delta advocates the development of large 
scale transition programs based on sugars and lignin. Next to the transition 
programs the Biobased Delta encourages innovative SMEs via its valorization 
programs. Currently 100 SMEs are supported via 10 different valorization 
themes. 


 -  Pillar 2 - Human Capital and Education: Via the Centre of Expertise (CoE) 
Biobased Economy, the universities of applied science and vocational 
educational partners are educating talented people. The CoE also performs 
applied research and is part of the national Biobased Economy center (chaired 
by the University of Wageningen).


13)  Klofsten et al. 1999; 2010; Inzelt, 2004; Geuna and Nesta, 2006; Lawton Smith and Bagchi-Sen, 2010; 


Geuna and Rossi, 2011; Svensson et al. 2012.


14) SME refers to small and medium enterprises. 


SMEs in the biobased economy


A vibrant network of SMEs is crucial for the 
development of the biobased economy for a 
number of reasons: First, SMEs tend to focus 
on innovations with a short time to market. 
Secondly, SMEs can more easily implement 
new (regional) feedstock and / or processes as 
their scale of operation is often less complex 
compared to full-scale chemical industries. 
Finally, SMEs tend to be more technology-
driven and function as the ‘translators’ 
between the different worlds of agriculture 
and chemical industries. SMEs are thus pushing 
the boundaries of the biobased economy and 
paving the road for the envisioned large scale 
transitions.


5. A thriving cluster of biobased businesses


industry


government


knowledge







12The Biobased Delta: Where agro meets chemistry 


 -  Pillar 3 - Infrastructure: By offering geographical focal points the Biobased Delta 
offers R&D, experimental and production locations. The focal points range from 
the Bio Innovation Garden (experimental farm), Application Centers (small scale 
test production) to the Green Chemistry Campus and Nieuw Prinsenland (R&D, 
demo and full scale operations) and the Bioprocess Pilot Facility (large scale pilot 
facility).


 -  Pillar 4 - Policy & Promotion: The Biobased Delta is lobbying for a strong biobased 
ecosystem with national and European governments. The Biobased Delta works 
with and advises policy makers and advocacy parties (like farmers associations). 
Moreover, the Biobased Delta is promoting the development of the biobased 
economy on national and international levels.


	 -	 	Pillar	5	-	Funding:	The	Biobased	Delta	has	access	to	the	financial	support	structures	
of the governments involved and offers direct contact with financial institutions.


 -  Pillar 6 - International partnerships: To accelerate the transition towards the 
biobased economy, the Biobased Delta has set up partnerships (e.g. exchange 
programs) with other regions where industry, knowledge institutions and 
governments also work together closely. Current partnerships include North 
Rhine Westphalia, northern France, Brazil and Canada. These partnerships will be 
intensified the upcoming years.


Agro and chemistry meet within a radius of 60 km in the Biobased Delta. 
Collaboration between and integration of technologically advanced 
farmers, the presence of agrofood companies, large chemical players, the 
presence of brand owners, a large number of innovative SMEs, renowned 
knowledge institutions, educational institutions, pilot and demonstration 
plants, and supporting governments: together they form the innovation 
ecosystem of the Biobased Delta


Agro


a.o.
Cosun/SuikerUnie


Lamb Weston
McCain
Cargill 
Yara


Knowledge institutions


a.o.
TNO, VITO, 


shared research center 
Biorizon


Enablers of the biobased ecosystem


The value chain of biobased products


Facilities


a.o.
Bioprocess Pilot Facility, 


Bio Base Europe Pilot Plant, 
Green Chemistry


Campus and application
centres


Educational institutions


a.o.
Universities of Delft,


Wageningen and Ghent,
three Universities of Applied
Sciences, Centre of Expertise


Biobased Economy 


Committed governments


a.o.
National and provincial


governments, NFIA, REWIN,
Impuls Zeeland, BOM,


InnovationQuarter


Chemicals


a.o.
SABIC


Corbion
AkzoNobel


DOW
Arkema
ICL IP


Zeeland Refinery
BASF
DSM


Eastman


A large pool of SMEs connects both worlds


Opportunities from clustering


Cluster development is key to the success of 
the biobased chemical industry in the Biobased 
Delta, potential benefits are numerous. Aside 
from an increased exchange of knowledge 
and the creation of a highly qualified labor 
pool, physical proximity also facilitates the 
integration of production processes (i.e. 
industrial symbiosis) and allows for shared 
utilities. This implies that side streams such 
as agricultural waste, waste energy, waste 
heat and CO2 from one production process 
could be used in other production processes. 
An example: CO2 is released during the 
fermentation process of bio-ethanol. This 
could be used for the production of citric acid 
or, in case of pure CO2, even in sodas. SMEs 
play a crucial, enabling role in the development 
of the cluster. Clustering will also enable more 
innovative connections of new industrial 
biotechnology and current chemical processes. 
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Aside from a vibrant cluster within, the Biobased Delta also connects to 
other regions that are frontrunners in the biobased chemical industry. 
This international knowledge network enables further developments, 
technological and otherwise


•	 	The	biobased	chemical	profile	of	the	Biobased	Delta	is	complementary	to	the	
biobased chemical profile of Brightlands Chemelot, located in the southeast of 
the Netherlands. Brightlands Chemelot focuses on materials and final market-
applications.


•	 	Cross-border	cooperation	with	Flanders	and	North	Rhine	Westphalia	has	been	
institutionalized in the Bio Innovation Growth mega Cluster (BIG-C). BIG-C 
improves the capacity for action of the three participating regions while also 
having access to the substantial innovation funds from the European Union. 


•	 	The	Biobased	Delta	has	signed	a	Memorandum	of	Understanding	with	the	
Industries & Agro-Resources (IAR) in the north of France and the Canadian 
Bio-industrial Innovation; focusing on information and student exchange, joint 
development (2nd generation sugars, lignin, pyrolysis) and business network. 


•	 	Relations	with	other	European	clusters	such	as	BioVale	(York,	UK)	and	Bio	
Economy (Leuna, Germany) and participation in European projects provides 
the Biobased Delta with a Europe-wide network of industries and knowledge 
institutions.


Strategic alliances characterize the Biobased Delta, examples include: 


“The wide delta crossing the border 
of the Netherlands and Belgium is 
a prime example of agro meeting 
chemistry. The landscape varies with 
large agricultural firms and several 
chemical sites, connected to the rest 
of the world by the various ports. 
This gives the chemical industry the 
opportunity for smart specialization, 
based on renewable chemicals with 
new functionalities and a higher 
added value. Together with the 
hinterland, the value chain will be 
completed and innovative chemicals 
can be produced.”


Ludo Diels
Professor of University of Antwerp and (co-)
founder of BIG-C and Biorizon 


BE-Basic 
The BE-Basic (Biotechnology based 
Ecologically Balanced Sustainable Industrial 
Consortium) Foundation was founded early 
2010. Originally coordinated by the Delft 
University of Technology, it builds on the 
recognized breakthroughs of the B-Basic and 
the Ecogenomics consortia. The BE-Basic 
program started with an R&D budget of 
€120 million, half of which is funded by the 
Ministry of Economic Affairs, Agriculture and 
Innovation as part of the Economic Structure 
Enhancement Fund (FES). 


Smart Delta Resources
Many industry leaders (i.e. Arkema, Cargill, 
Dow Benelux, ArcelorMittal, Lamb Weston-
Meijer, SABIC and Suiker Unie) have united 
in the Smart Delta Resources platform to 
look into possibilities for the exchange of 
their waste streams and waste. The platform 
connects to sustainability initiatives in the 
field of energy and metals. This crossover 
enables an integral switch to more sustainable 
processing. 
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6.  Accelerating biobased business: zooming 
in on the Green Chemistry Campus


Right in the heart of the Biobased Delta, the Green Chemistry Campus is 
located on the premises of SABIC in the municipality of Bergen op Zoom 
(with its industrial Theodorus port complex). It is a business accelerator 
for biobased innovations on the cutting edge of agro and chemistry. B2B 
entrepreneurs - both large companies and SMEs - knowledge institutions, 
educational partners and the government: they all closely collaborate in 
an open innovation environment. Jointly they develop biobased building 
blocks for the chemical industry from (agricultural) waste streams 
containing sugars and lignin. The aim of the Green Chemistry Campus is to 
increase the chances of biobased business success


•	 	The	Green	Chemistry	Campus	is	part	of	the	COCI	network	(Center	for	Chemical	
Open Innovation), established by the Dutch Chemical Association. The long-term 
vision is to become a leading European center for open biobased innovation.


•	 	The	Green	Chemistry	Campus	offers	entrepreneurs	office	infrastructure,	state-of-
the-art process technology laboratories and an analytical technology center of 
excellence. Pilot plant and demo plant capability will be part of the future model.   


•	 	The	Green	Chemistry	Campus	taps	into	an	extensive	biobased	business	network	
and provides a link to a broad range of services, all with the aim to support and 
speed up business development (including patent counseling, funding guidance, 
product positioning). 


•	 	The	Green	Chemistry	Campus	can	facilitate	the	evaluation	of	co-siting	
opportunities at SABIC. 


“Progression Industry is just one 
of the 12 new entreprises that 
has chosen the Green Chemistry 
Campus as their optimal location for 
further growth. With its businesses 
WEDACS, PFAMEN and CyclOx, 
Progression Industry is a globally 
operating entrepreneurial company, 
which aims to excel in researching 
and developing innovative green 
technologies, products and services 
for the automotive industry and 
automotive aftermarket. ” 
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The Green Chemistry Campus is home to the Biorizon Shared Research 
Center, initiated by knowledge institutions TNO and VITO and the Green 
Chemistry Campus. It is a cluster of innovation and entrepreneurship for 
the development of bio-aromatics


•	 	Biorizon	Shared	Research	Center	focuses	on	technology	development	for	the	
production of functionalized aromatics from sugars and lignin. 


•	 	The	innovation	roadmap	of	Biorizon	is	based	on	four	horizons	-	ranging	from	
short-term transformation of biomass into green cracker feed and long(er) term 
transformation of sugars and lignin into functionalized aromatics. The horizons 
have been set in consultation with industrial partners.


•	 	Biorizon’s	goal	is	to	produce	functionalized	biobased	aromatics	on	a	commercial	
scale for industrial partners in 2020.


Horizon 3


Horizon 4


Horizon 1


Horizon 2


Green 
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The Green Chemistry Campus forms a development corridor with the 
Nieuw Prinsenland Business Park and the port of Moerdijk. The corridor is 
where agro and chemistry meet within only a 20 kilometers radius


•	 	Nieuw	Prinsenland	Business	Park	is	located	next	to	Suiker	Unie’s	sugar	refining	
factory in Dinteloord, one of Europe’s largest and most productive and energy 
effective sugar factories. Nieuw Prinsenland offers strategic and operational 
partnerships with the sugar refining factory related to the use of sugar as 
feedstock, by-products and other (biomass) streams. Nieuw Prinsenland Business 
Park is also the home of Cosun’s research center: the Cosun Food Technology 
Center. This is connected to an open network of companies with research 
and development activities in agricultural production and biomass processing, 
including the Institute of Beet Cultivation.  


•	 	The	(deep	sea)	port	of	Moerdijk	has	embraced	the	development	of	the	biobased	
economy, with a particular on sugars from lignocellulosics (wood chips, wood 
pellets). As such it adds direct access to second generation feedstock supply to the 
development corridor.


•	 	The	development	corridor	connects	to	the	extensive	pipeline	route	between	
Rotterdam and Antwerp, transporting naphtha, ethylene, CO or syngas.


See page 18 
to get in touch


Want to know 
more about...


...matters like facilities 
offered, vacant office 
space, rental prices? 
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The market pull is there and recent technology developments are ready to 
be leveraged: allowing the creation of a proprietary know-how position in 
an expanding market.  First-mover advantages such as the accumulation of 
market share apply but also governmental support, financial and otherwise


7. Window of opportunity


Repeal of sugar
quota will increase


feedstock
availability. Sugars


from lignocellulosics
increase flexibility


Sugar from beets
is cost-competitive
and offers upward
potential of yields


Combined strengths
in one region: agriculture,
chemical industry, ports,
universities & cooperative


authorities


Driven by market
pull & need for
flexibility in the


chemical industry 


Because biobased
businesses enter a


new phase
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Contact details
If you have any generic questions regarding the Biobased Delta and its feedstock 
position, please contact the Biobased Delta: 


Rop Zoetemeyer
Vice-Chairman of the Biobased Delta


T	 +31	653	219	138
E rop.zoetemeyer@biobaseddelta.nl


If you have any questions regarding the regional competitiveness of the Biobased 
Delta, please contact Deloitte: 


Willem Vaessen
Director Deloitte Consulting, Chemical Value Chains


T	 +31	88	288	4737
E wilvaessen@deloitte.nl 


Paul Rutten
Senior Manager Deloitte Real Estate, Area Development & Partnerships


T	 +31	88	288	3244
E paulrutten@deloitte.nl


If you have any questions specifically regarding the Green Chemistry Campus, please 
contact the Green Chemistry Campus: 


Peter van der Ham
Business Development Manager Green Chemistry Campus 


T	 +31	653	760	946	
E p.vanderham@greenchemistrycampus.com


Dennis van der Pas
Project Manager Green Chemistry Campus 


T	 +	31	651	35	9994
E	 info@greenchemistrycampus.com	/	d.vanderpas@rewin.nl


If you have any questions regarding possible investments in the Biobased Delta and 
location advice, please contact one of the following organizations: 
•	 Regional	development	agency	N.V.	REWIN	West	Brabant
•	 Regional	development	agency	N.V.	Economische	Impuls	Zeeland
•	 Netherlands	Foreign	Investment	Agency	(NFIA)
•	 Brabant	Development	Authority	(BOM)
•	 InnovationQuarter
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Foreword 


The Rockefeller Foundation’s history in agriculture 
and Africa is vast; from supporting the spark of the 
Green Revolution in Asia and Latin America to 
foundational support to the International Institute 
for Tropical Agriculture, our commitment has not 
wavered throughout our century old global mission.  


Though the targets of our agriculture work have 
changed vastly over time, our agriculture goals 
have remained constant. Through the Foundation’s 
dual goals of Inclusive Economies and Building 
Resilience, we have worked via several of our 
initiatives to increase food productivity, secure food 
supplies, enhance farmer profit and build stronger, 
more resilient communities. 


A majority of Africans depend on agriculture for 
their livelihoods, yet millions of African farmers and 
their families are trapped in poverty. With Africa’s 
growing population, it is critical that small-scale 
farmers have the means to make the transition to 
commercial production, both to improve their own 
livelihoods and also to help ensure a food supply 
that meets the needs of the continent.  


Globally, food production will continue to be 
affected by two driving forces: the increase in 
population, particularly in Africa and; climate 
change, which will make the challenge of feeding 
many more people much greater.  


To meet these two challenges, we must increase 
food security, and do it sustainably. Several 
measures have been suggested: halting farmland 
expansion, closing yield gaps on underperforming 
land, increasing cropping efficiency, shifting diets, 
and reducing post-harvest loss.  


The Rockefeller Foundation is working to transform 
African agriculture from a development problem to 
an economic opportunity. One way is through 


focusing on that last measure, which The 
Rockefeller Foundation has identified as an area 
for greater exploration using our resources and 
expertise.  


This is not just about feeding more people; it is 
about protecting and helping producers, and 
ensuring that the resources for growing food are 
used effectively. To that end, there is a 
tremendous opportunity to halt food losses, which 
adversely affect the livelihoods of smallholder 
farmers by decreasing the amount of harvest they 
can sell.  


The Rockefeller Foundation, provided a grant to 
the private company Monitor Deloitte to conduct a 
return on investment analysis on established and 
emerging post-harvest loss solutions to identify 
potential areas of investment. Despite the 
promising potential of the technologies on reducing 
loss, the analysis shows that no “silver bullet” 
exists and interventions at a single point in the 
value chain tend to fail.  


To reduce post-harvest losses, actors need to align 
and an integrated set of activities is required to 
achieve impact across the value chain e.g. 
ensuring access to loss reducing technologies; 
linking smallholder farmers to consistent market 
demand; access to finance to invest in 
technologies and; ensuring farmers have the 
appropriate training. 


Through our efforts at scale, we envision 
contributing to a systemic change through which 
millions of rural agricultural dependent people’s 
lives are improved, their socio-economic resilience 
is increased and their food and nutritional security 
is enhanced through efforts to mitigate post-
harvest loss in food crop supply chains.  
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Executive summary 


The amount of food lost each year due to post-harvest loss (PHL) is enough to feed the total number of 
undernourished people globally. In sub-Saharan Africa (SSA) alone, which unfortunately is home to over 230 
million people suffering from chronic undernourishment, 30-50% of production is lost at various points along 
the value chain. Efforts to reduce PHL thus provide an attractive opportunity to improve food security across the 
globe, but especially in SSA. A range of solutions exist that address PHL, but there is not a clear consensus for 
which are best at effectively reducing losses. Perhaps in this case “best” should be defined by clear quantifiable 
evidence to help guide decision-making. It is this motivating premise that underpins the work described in this 
report.  


Section 1  provides an introduction to the challenge 
that PHL poses, and explains that emphasis is too 
often placed on increasing production levels or yields 
and not enough on reducing PHL. However, it also 
explains that while reducing PHL directly increases 
available food, it also drives secondary benefits in 
terms of economic, health, and environmental 
impacts. The section concludes by offering a clarifying 
distinction between food loss and food waste and 
offering data on which crop types experience the 
greatest degrees of loss in SSA.  


Section 2  provides a deeper assessment of the 
secondary benefits of reducing PHL. It explains that 
with reduced PHL, smallholder farmers (SHFs) have 
more crops available to sell, thereby generating 
increased income. Similarly, greater quantities of 
nutritious fruits and vegetables can reach the market, 
and fewer spoiled and toxic staples are likely to be 
consumed. With increased crop volumes hitting the 
market – and without an increased drain on valuable 
inputs like arable land and water – less pressure is 
put on the environment to make additional food 
available to consumers. 


 


 


 


 


Section 3  introduces a variety of solutions to 
reduce PHL, and provides a taxonomy for describing 
these. It outlines a methodology that was used to 
evaluate these solutions in an attempt to rank the 
solutions that most effectively reduce losses and 
deliver on the secondary benefits described above. In 
an attempt to be objective and quantitative, a Return 
on Investment (ROI) analysis was conducted; the 
section describes the results of this assessment.  


Section 4  offers some considerations for 
implementing PHL solutions, and argues that 
solutions are most effective when implemented in 
combination and not in isolation. PHL occurs at 
various points along the agricultural value chain – 
from processing to storage to distribution. As such, 
solutions should be combined to span the entire value 
chain to effectively address the problem.  


Section 5  describes three models for PHL reduction 
intervention that combine various high-ROI solutions. 
Selecting which model is most effective depends on 
the crop varieties considered as certain models are 
more applicable than others.  


Section 6  concludes that the challenge of reducing 
PHL is not insurmountable, but that collaboration will 
be required by various actors across the entire 
agricultural ecosystem. It hypothesises that the 
problem will be addressed most sustainably when 
multiple actors are mobilised by market-driven 
motivations. 


The amount of food lost each 
year due to post-harvest loss is 
enough to feed the total 
number of undernourished 
people globally. 
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1. Setting the context: Food loss 
from smallholder farmer to  
end-market buyer  


1.1. Food los s  and i ts  Impact on unde rnour is hment and the  tr iple  bottom l ine  


Reducing post-harvest losses (PHL) can play a 
pivotal role in eradicating extreme hunger and 
feeding a growing global population. Over  
870 million people suffer from chronic 
undernourishment, 27% of which are in Africa 
alone.1 This challenge is exacerbated by a growing 
global population, particularly in Africa where the 
population is expected to grow by 2.5% (1990 to 
2020) compared to a global average of 1.1%.2 


 


 


 


 


 


 


 


 


 


 


 


                                                        
1 World Hunger Education Service, 2013, ‘World Hunger and Poverty 
Facts and Statistics’. Available at: 
http://www.worldhunger.org/articles/Learn/world%20hunger%20facts
%202002.htm  
2 United Nations Department of Economic and Social Affairs: 
Population and Development Database. Available at: 
http://www.un.org/en/development/desa/population/publications/dev
elopment/population-development-database-2014.shtml  


While increasing agricultural productivity in Africa 
may serve to alleviate this pressure, PHL reduction 
is necessary to ensure that additional production is 
consumed rather than lost. Similar to filling water 
in a bucket ridden with holes – where only a 
portion of the filled quantity makes it to the 
intended destination – gains made by increased 
production must be complemented with sufficient 
reduction in PHL. Today, the primary problem 
facing SHFs in sub-Saharan Africa (SSA) may not 
be insufficient production levels. Annually, 
approximately 32% of crops produced (or  
1.3 billion tons) and 24% of calories produced (or 
1.5 quadrillion kilocalories) are not consumed; this 
represents enough food to feed approximately  
1.6 billion people.3 The impact of reducing PHL can 
be seen in the context of a triple bottom line, 
whereby a reduction in PHL has an economic, 
social, and environmental impact. Economic in that 
increased sales from crops harvested drives up 
farmer incomes; social in that increased sales from 
crops harvested allows for increased planting 
diversification thus increasing the availability of 
more nutritious food and thereby improving health; 
and environmental in that valuable resources (e.g. 
arable land, water, etc.) are not wasted on crops 
that are never consumed. It is this broad and 
compound effect of PHL that makes reducing it an 
attractive opportunity to improve the well-being of 
humanity. 


                                                        
3 This is based on an assumed daily caloric intake of 2,500 per person 
and total food wasted of 1.5 quadrill ion kilocalories 
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1.2. Ins uf f icient focus  on reducing PHL 


Increases in available food is primarily driven by 
three types of interventions:  


(i) Increasing the area of land cultivated 


(ii) Increasing yields on existing cultivated land 


(iii) Reducing PHL 


 
The majority of efforts have primarily been focused 
on increasing yields, and for good reason – yields 
in Africa (1.1 tons per hectare) were approximately 
one-third of the global average (3.2 tons per 
hectare) between 2008 and 2010.4 Efforts to 
improve yields are preferable to efforts to increase 
the area of land cultivated since an increase in 
yields represents an improvement in efficiency and 
less of a drain on resources, particularly land. 


At the same time, however, efforts should be 
intensified to reduce PHL so that more of the food 
produced actually makes it to consumers, for the 
same level of inputs. This will help to ensure that 
envisaged improvements in crop production (via 
improved yields) have the desired impact on food 
availability for growing SSA populations. While 
increasing crop production has, and continues to, 
receive great attention, disproportionately fewer 
resources have been employed to address the 
related and equally challenging issue of PHL. 


It is encouraging to note that efforts to address 
PHL have been implemented by some market 
actors. However, many technologies and 
interventions have not performed well due to weak 
innovation delivery systems, user perceptions, poor 
adaptability to socio-cultural and economic 
contexts, and in cases where interventions are 
adopted, lack of the necessary support to ensure 
intervention improvement and correct usage. As 
such, further investment and focus is required to 
develop and implement holistic approaches for loss 
mitigation.  


                                                        
4 Fugile, K. and Rada, O. 2013, ‘Resources, Policies and Agriculture 
Productivity in Sub-Saharan Africa’. Available at: 
http://www.ers.usda.gov/media/1037838/err145.pdf  
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1.3. De f ini t iona l  cla r i f ica t ion: Food los s  vs . food was te


It is important to distinguish between food loss and food waste. Food loss or post-harvest loss (PHL) occurs
along the value chain from harvest through to the point at which food is made available to consumers, 
whereas food waste refers to food that is wasted by consumers themselves.5 While more developed countries 
grapple with the largest proportions of food waste, developing regions such as SSA face higher proportions of 
food losses. As Figure 1 indicates, approximately 95% of losses in SSA occur before the consumer buys the 
crop, while over half of losses in Europe and North America occur after the crop has reached the consumer. 
Thus, optimisation of supply chains between SHFs, in particular, and the consumer is key to reducing losses in 
SSA.


F i gure  1: F ood l oss vs food waste  by regi on


Source: ‘Reducing Food Loss and Waste’, World Resources Institute 


                         
5 Losses are also defined by intention – that is, when a crop is produced for human consumption, but is used for other purposes (e.g. animal feed, 
fertilizer, glue) 
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1.4. PHL by crop type


The challenge of PHL in SSA is varied and complex. Some of this complexity is evident in the variation in losses 
that occur at different stages of the value chain and how PHL differs by crop type. These variations are
illustrated in Figure 2 below.6 Fruits and vegetables incur the greatest percentage loss (approximately 52% of 
production, or 54 million tons per annum).7 These losses primarily occur further up the value chain during 
processing and distribution. During processing, losses often occur as a result of discarding edible parts of the 
fruit or vegetable not suitable for processing. During distribution, losses are typically caused by mechanical 
damage (e.g. bruising) during transportation. Roots and tubers (e.g. cassava) on the other hand incur the 
highest volumes of loss (in terms of absolution production lost). This loss predominantly occurs soon after 
harvest due to the high levels of perishability associated with these crop types. Cassava, for example, can 
perish within 48 hours of harvesting due to post-harvest physiological deterioration (PPD). While losses are not 
as high for cereals, PHL also typically occurs soon after harvest, particularly during handling and storage. 
Inadequate storage often allows moisture to build, thus attracting pests and reducing the amount of edible 
crop available for consumption.


F i gure  2: F ood l oss by crop i n SSA


Source: ‘Global food losses and food waste’, FAO; FAOSTAT 


PHL is an issue that affects all crops at multiple stages of the value chain between production and 
consumption. Large opportunities for PHL reduction exist along the entire value chain, however high impact 
solutions will be required to affect several crop types at more than one stage of the value chain.


                         
6 Loss percentage figures are adjusted to reflect losses as a percentage of agricultural production rather than as a percentage of the tonnages that reach 
each stage of the value chain
7Gustavson, J. and Sonesson, U., 2011, ‘Global Food Losses and Food Waste’. FAO. Available at: http://www.fao.org/docrep/014/mb060e/mb060e.pdf
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2. Impact of post-harvest loss 
interventions: Economic, health, 
and the environment  


PHL interventions can have broad economic, health, and environmental impacts. While a PHL intervention will 
have the primary result of reducing losses, it may also create important secondary impacts; for example, it 
could improve the livelihoods of farmers and other value chain actors, or provide an opportunity for nutritional 
security and production diversity, or improve the use of natural resources and stewardship of the broader 
environment.  


2.1. Economic impact 


PHL interventions contribute to two broad economic 
impacts. Firstly, they contribute to income creation 
and economic development. Secondly, they help 
ensure that returns are maximised on the 
investments that SHFs make in agricultural inputs 
(e.g. fertiliser, improved seed, crop protection 
products, etc.).  


Many households are dependent on agriculture as 
their primary, and often only, source of income. The 
sector employs over 75% of the population in many 
SSA countries, over three quarters of whom are SHFs. 
For instance, in East Africa alone, 80% of the 
agricultural workforce are SHFs.8 These SHFs are 
typically economically vulnerable due to unpredictable 
and inconsistent incomes caused by, for example, 
reliance on rain fed agriculture, lack of training on 
proper farmer methods, and lack of access to finance 
to purchase agricultural inputs and other factors for 
production. Thus the importance of PHL interventions 
on SHFs cannot be overstated. Reducing PHL not only 
address food security issues, but also drives up 
income that can be used towards other important 
household expenses such as education, health, 
agricultural inputs, etc. 


                                                        
8 Salami A., Kamara A. and Brixiova, Z., 2010, ‘Smallholder Agriculture in 
East Africa: Trends, Constraints and Opportunities’. African Development 
Bank. Available at: 
http://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/W
ORKING%20105%20%20PDF%20d.pdf 


In addition, PHL interventions ensure that returns are 
maximised on the production investments that SHFs 
make. Significant costs are incurred by farmers and 
other actors in producing crops. These include costs 
of agricultural inputs (e.g. fertiliser, crop protection 
products, irrigation, etc.), investments into 
infrastructure and equipment, and capacity building 
and training. For example, in Zambia the average 
cost to produce a 50 kg bag of maize was just over 
$10 for a SHF in 2010, which included input costs, 
labour costs and land rental costs.9 A loss of crops 
along the value chain drives down the return that 
farmers and other actors capture on these types of 
investments. 


                                                        
9 Burke, W., Hichaambwa, M., Dingiswayo, B. and Jayne, T.S., 2011, 
‘Food Security Research Project’. Food Security Research Project Working 
Paper No. 50. Available at: http://fsg.afre.msu.edu/zambia/wp50.pdf  


 


Many households are dependent on 
agriculture as their primary, and often 
only, source of income. The sector 
employs over 75% of the population 
in many SSA countries, over three 
quarters of whom are SHFs. 
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2.2. Hea lth impact 


PHL interventions also have important health 
implications. They both improve the quantity and 
quality of relatively nutritious crops sold, and they 
reduce toxins that reach the market from spoiled 
and infested crops. 


Perishable fruits and vegetables are a relatively 
important source of nutrients, and as noted above 
in Figure 2, experience the highest percentage of 
crop losses and waste. Unfortunately, they are 
often excluded from traditional PHL interventions, 
which typically focus on staples. Reducing PHL, 
particularly in fruits and vegetables, improves 
nutritional security by ensuring greater volumes 
and variations of healthy crops make it to the 
market.  


PHL interventions can also reduce the quantity of 
toxins that hit the market, particularly aflatoxins, 
which can contaminate grains that have been 
poorly stored. The Food and Agriculture 
Organization (FAO) estimates that a quarter of 
food crops are contaminated with aflatoxins 
annually.10 Thus there are important widespread 
benefits associated with such interventions. 
Aflatoxins have been found to be associated with a 
range of illnesses including liver cancer and 
cirrhosis, growth retardation and susceptibility to 
malaria and HIV/AIDS.11 Furthermore, it is not 
uncommon for aflatoxin contamination to cause 
fatalities. For example, more than 150 deaths 
were reporting in Kenya between 2004 and 2005 
due to consumers eating contaminated maize.12 


                                                        
10 Partnership for Aflatoxin Control in Africa, 2013, ‘PACA Strategy 
2013-2022, Available at: 
http://www.aflatoxinpartnership.org/uploads/PACA%20Strategy%2020
13-2022-%20FINAL%20formatted%20for%20A4.pdf  
11 Ibid 
12 International Food Policy Research Institute, 2010, ‘Aflatoxins in 
Kenya: An Overview’. Available at: 
http://www.ifpri.org/sites/default/files/publications/aflacontrolpn01.p
df 


 


2.3. Envi ronmenta l  impact 


The global environmental footprint of wasted 
resources is significant; as such, reducing PHL can 
have significant impact on relieving pressure on the 
environment. The FAO estimated that the carbon 
footprint of wasted food globally is 3.3 Gigatonnes 
of CO2 equivalent. If PHL were a country, this 
would rank it as the third top emitter after the US 
and China.13  


A reduction in PHL means that there is less need 
to convert more land to farmland because 
production volumes actually make it to market and 
thus fulfil demand, reducing the burden on 
deforestation and offsetting the carbon footprint of 
crops grown. The potential impact is immense, 
with wasted food currently occupying almost 1.4 
billion hectares of land, which is close to 30% of 
the earth’s agricultural area.14 


A reduction in PHL would also result in more 
efficient use of water, reducing the need to 
withdraw water from aquifers. Currently the blue 
water loss footprint is an estimated 250 km3, three 
times the volume of Lake Geneva.15  


 


                                                        
13 Food and Agriculture Organisation, 2013, ‘Food Wastage Footprint: 
Impacts on Natural Resources’. Available 
at:http://www.fao.org/docrep/018/i3347e/i3347e.pdf  
14 Ibid 
15 Ibid 


Reducing PHL, particularly in fruits and vegetables, improves 
nutritional security by ensuring greater volumes and variations 
of healthy crops make it to the market. 
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3. Evaluation of post-harvest loss 
solutions through ROI analysis 


3.1. T axonomy of  a va i lable  PHL s olut ions  


Numerous solutions can be employed to reduce PHL and create desired secondary impacts. These solutions 
can be broadly categorised as product solutions (i.e. technologies – which can be further broken down into 
storage and handling technologies and value addition technologies) or process solutions (i.e. procurement 
channels). 


3.1.1. P roduct s olut ions  


Storage and handling solutions refer to those 
technologies that improve conditions at the storage 
and handling stage of the value chain and are 
primarily focused on reducing losses – examples 
may include hermetic bags or metal silos that 
allow SHFs to reduce losses by limiting crop 
exposure to moisture, heat and pest infestation. 
This allows them to store crops for longer, 
enabling them to better navigate price troughs and 
to receive a price premium for higher quality crops. 
Other product solutions at the storage and 
handling stage of the value chain help improve the 
shelf life of relatively nutritious fruits and 
vegetables; for example, Gum Arabic Coating, an 
edible extract from certain species of acacia trees, 
can be applied in an aqueous solution to fruits and 
vegetables to increase their shelf life.  


Other product solutions are primarily focused on 
value addition (these could also be defined as 
processing solutions), but also have the effect of 
decreasing perishability and, thereby reducing PHL. 
These solutions include mobile processing units 
(MPUs), solar dryers and graters & pressers. They 
typically reduce PHL by limiting the handling and 
transportation of raw crops (if they are employed 
on- or near-farm) and by increasing shelf life.  
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3.1.2. P roce s s  s olut ions  


Procurement channels are not necessarily designed 
to reduce PHL; however their successful 
implementation allows for the efficient transfer of 
crops from producers and agro-processors to 
consumers. This means that crops are less likely to 
perish while farmers wait for a buyer and, hence, 
is a critical step in ensuring crops achieve their 
intended use. 


 


 


Over 60 solutions were identified for assessment. 
These solutions then went through an initial 
filtering process, which investigated measurability 
(i.e. whether its impact could be quantified), 
scalability (i.e. whether the impact could be 
sustainably scaled), replicability (i.e. whether the 
solution could be used for several crops in a 
number of geographies) and ease of 
implementation (i.e. whether the solution is 
feasible and practical). 18 leading solutions 
remained after this filtering process. Table 1 below 
describes these solutions.


Tabl e  1: 18 Sol uti ons assessed by ROI  ana l ysi s 
 


   PHL  sol uti on Sol uti on descri pti on 


Super grain bags Multi-layered, water resistant, polyethylene storage bags used for grain storage 


Gum arabic coating 
Edible coating manufactured from acacia tree sap used to coat certain fruits and 
vegetables to delay ripening 


ZeroFly bags Insecticide-incorporated storage bags for crops capable of preventing pest infestations 


Liquid air refrigeration: Cold 
storage 


Cooling of air to very low temperatures for cold storage and transport of perishables; 
technology still to be piloted in an African context 


Warehouse receipts system 
Secure storage combined with deposit system and credit mechanism; difficult to 
implement in contexts where financial systems are not mature  


Heavy moulded plastic 
containers 


Durable, protective, and cost effective plastic containers with the ability to prevent crop 
damage during storage and transportation 


Metal silos 
Robust, water resistant, hermetic storage units constructed from galvanized iron, usually 
used for aggregation and storage of grains 


Plastic silos 
Storage units made from food-grade, UV-resistant flexible PVC for both indoor and 
outdoor use; cheaper and less durable than metal silos 
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Low energy cooling 
Micro controller that allows conventional window air conditioning units to operate at 
colder temperatures at lower costs for cold storage 


Mobile processing units 
Autonomous Mobile Processing Units used, for example, to transform cassava root into 
high-quality cassava cake or thresh maize 


Graters and pressers 
Traditional means of transforming crops from raw state into one with a longer shelf life; 
used particularly for cassava 


Liquid air refrigeration: 
individual quick freezing 


Process whereby individual crops are frozen using liquid air thereby extending shelf life 
and preserving nutritional integrity 


Mobile / solar drying 
Diesel-powered or solar driers used to reduce moisture in crops, thereby extending shelf 
life allowing SHFs to sell crops at higher prices 
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Growtainers 
‘Mobile farms’ built inside insulated containers modified to provide a controlled 
environment for growing agricultural products hydroponically 


Collection centres 
Aggregation points that link farmers to buyers, primarily offering grading, packing and 
storage services 


Contract farming 
Contractual agreement where a primary off-taker provides a farmer with agricultural 
inputs and training to produce contractually specified crops 


Direct sourcing 
Procurement channel where farmers establish contractual agreements directly with 
buyers; limited inputs and technical assistance provided  
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Supply chain technology 
platforms Use of technology platforms to connect farmers and potential buyers, e.g. AgriManagr 


 
Source: Monitor Deloitte analysis 
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3.2. Es t ima ting the  Re turn on Inve s tment (RO I) 


These 18 solutions were then assessed based on their relative return on investment (ROI). The primary 
intention of the ROI analysis was to provide insight into which solutions are most likely to drive the highest 
impact for a given cost. The analysis sought to answer questions such as: 


(i) For a given level of spending, which solution(s) will result in the greatest reduction of tons wasted? 


(ii) For a given level of spending, which solution(s) will create the greatest impact across the three focus areas 
that make up the triple bottom line (economic, health, and environmental)? 


(iii) For a given level of spending, which solution(s) will create the greatest impact on one particular focus area 
that forms part of the triple bottom line? 


The following section outlines how the return was defined and calculated and the subsequent section details 
how the costs / investments were estimated. 


The primary intention of the 
ROI analysis was to provide 
insight into which solutions are 
most likely to drive the highest 
impact for a given cost. 
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3.2.1. Es t ima ting a  PHL s olut ion’s  ‘re turn’ 


In this context, the ‘return’ is not a monetary 
figure, but rather a measure of the effectiveness 
of a particular solution. The metric used to 
measure this effectiveness in the ROI analysis is 
important given the multi-faceted potential impact 
of different solutions and the need to compare the 
18 solutions on an objective basis. In particular, 
two ROI metrics were assessed: 


• Tons wasted ROI: Captures the broad impact 
of a solution using one universal measure of 
PHL (i.e. tons of PHL reduced) 


• Impact ROI: Assesses the solutions based on 
their impact on a range of factors related to 
the triple bottom line (i.e. economic, social and 
environmental) 


Below, more detail is provided on how these 
metrics were calculated.16  


 


 


 


                                                        
16 The following considerations should also be taken into account 
when analysing a solution’s impact: (1) Only the immediate impact of 
a solution is considered. In other words, the second-round effect of a 
particular solution is not considered. For example, if a solution 
improves a farmer’s income, the approach would not consider that 
this may allow the farmer to purchase more seed to produce more and 
further increase his income; (2) The estimation of a solution’s impact 
is typically based on a specific example (or set of specific examples). 
While this is representative of the impact the solution would have 
more generally, it does not provide context specific impacts 


Metric: Tons wasted 


Measuring tons of waste is widely used as an 
indicator for measuring post-harvest loss. The 
indicator speaks directly to a key area of concern – 
the amount of food available and lost. It is also 
relatively easy to quantify and universally accepted 
as a measure of production. 


However, looking only at the weight of crops lost 
may result in a bias towards relatively heavy crops 
(e.g. cassava), which does not necessarily correlate 
with impact. One unit of a relatively heavy crop 
may actually have a lower impact on incomes, 
health and the ecosystem than a unit of a 
relatively light crop. By way of illustration, 100g of 
maize provides only 4% of the recommended daily 
allowance (RDA) of vitamin A, whereas 100g of 
tomato provides 16% of the RDA of vitamin A. 
Hence, if comparing a solution that would reduce 
PHL of maize by 100 tons versus another solution 
that would reduce PHL of tomato by 50 tons, using 
tons wasted as a metric would lead to prioritisation 
of the maize PHL solution. However, from a 
nutritional perspective the tomato PHL solution 
should be prioritised.17 This potential bias was 
corrected by assessing the impact ROI (discussed 
further below), which allows for direct impact on 
factors such as nutrition to be estimated.  


Other universal measures of PHL were also 
considered as potential alternatives to tons 
wasted.18 However, tons wasted provides the most 
objective basis for comparing solutions (as long as 
biases are corrected with the impact assessment), 
and hence, this metric is used in the ROI analysis.  


                                                        
17 Nutrition Data, 2014, ‘Nutrition Facts: Tomato’. Available at: 
http://nutritiondata.self.com/facts/vegetables-and-vegetable-
products/2682/2 
18 Firstly, monetary value was considered since reducing losses of 
higher value (rather than heavier) crops may be more indicative of a 
solution’s effectiveness. Most obviously, this may be because higher 
value crops are larger income generators, but also because value may 
be associated with other beneficial factors such as nutrition. However, 
given the inherent difficulties of measuring crop value (due to, for 
example, volatile and context-specific prices) as well as the fact that 
economic value is not necessarily the focus of the analysis, this metric 
was not used. 
Secondly, caloric value is a widely available measure that also speaks 
directly to the issue of eradicating hunger. However, caloric value does 
not necessarily capture the nutritional content of crops and, hence, 
does not go further than tons wasted in terms of assessing the impact 
on nutritional security. Moreover, this measure may significantly bias 
the analysis away from solutions which may have a large impact on 
other areas (i.e. economic and environmental factors). Therefore, this 
metric was not used 
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Metric: Impact on the triple bottom 
line 


While the tons wasted ROI allows for objective 
comparison of the solutions, a great deal of insight 
can also be drawn by measuring each solution’s 
impact on the triple bottom line. These areas are: 
secure livelihoods (e.g. income), revalue ecosystems 
(e.g. more efficient usage of environmental 
resources), and advance health (e.g. improved 
nutrition). 


(i) Secure livelihoods 


PHL reduction interventions can improve livelihoods 
in three ways. Firstly, SHFs could achieve higher 
incomes from increased volumes, improved quality, 
or a combination of both. Secondly, margins across 
the value chain could be improved as a result of 
better quality crops. Thirdly, more stable incomes 
could be attained through an improved ability to 
plan volumes and prices. 


The evaluation criteria used are expressed in Figure 3 below.


F i gure  3: Eva l uati on Cri te ri a  (Secure  L i ve l i hoods)


 


A great deal of insight can also be drawn by 
measuring each solution’s impact on the triple 
bottom line. 
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(ii) Revalue ecosystems 


As mentioned earlier, when environmental resources (particularly land and water) are used to produce crops 
that are not sold the result is wasted resources. Reducing PHL means that for every ton of crop sold, fewer 
resources as a percentage of output are used. Some PHL reduction technologies by their nature may improve 
efficiency by requiring less use of land, water or fertilisers in addition to reducing losses.


These evaluation criteria are detailed in Figure 4 below. 


F i gure  4: Eva l uati on cri te ri a  (reva l ue  ecosystems)
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(iii) Advance health 


A reduction in PHL for more nutritious crops (e.g. fruits and vegetables) has a greater impact on nutritional 
security than for less nutritious crops (e.g. grains). Further, some PHL-reducing technologies (particularly for dry 
crops) typically also reduce toxins (in particular, aflatoxins), which can have significant long-term health 
benefits.


The ratings used for these qualitative criteria are shown in Figure 5.


F i gure  5: Eva l uati on cri te ri a  (advance  hea l th)


 


3.2.2. Es t ima t ing a  s olut ion’s  cos t


The relative costs of solutions must also be 
considered to arrive at comparable ROI figures.
To allow for fair comparison, as well as account for 
inevitable data gaps, only direct costs of solutions 
(e.g. the cost of bags, containers, building a 
warehouse etc.) were considered and not 
additional overheads that form part of 
implementation (e.g. utility costs). The costs of 
solutions have an important bearing on their 
relative ROI, which in turn affects how decisions 
might be made about them. 


Some solutions require greater capital investment 
to reduce losses, although this loss reduction could 
be significant (e.g. newer technologies such as 
Liquid Air allow for lower energy cooling in remote 
locations and could fundamentally change the cold 
storage chain in SSA). Conversely, a solution that 
appears to have relatively lower absolute impact 
(e.g. heavy moulded plastic containers), could have 
a relatively high ROI due to its low cost, and thus 
achieve greater loss reduction and/or impact on 
the key issue areas per dollar spent.  
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3.3. ROI ana lys is  outputs  


Table 2 below presents the rankings from the ROI analysis based on the two metrics of impact defined above. 
It is notable that the ranking can differ quite significantly depending on the metric used. This is due to a variety 
of factors that drive impact including the crops and geographies affected by each solution (e.g. heavy moulded 
plastic containers only impact perishables, whereas ZeroFly Bags only impact dry crops). Since driving impact on 
the triple bottom-line as well as the overarching goal of reducing PHL are important, solutions that rank highly 
with respect to both metrics are prioritised. 


Tabl e  2: Rank i ng of Sol uti ons from ROI  Anal ysi s 
 


PHL  sol uti ons  Impact ROI  rank (ba l anced vi ew)1 Tons wasted ROI  rank 


Heavy moulded plastic containers 1 4 


Gum arabic coating 2 9 


Warehouse receipts system 3 7 


ZeroFly bags 4 8 


Contract farming 5 17 


Direct sourcing 6 1 


Growtainers 7 18 


Plastic silos 8 10 


SuperGrain bags 9 12 


Metal silos 10 11 


Collection centres 11 5 


Supply chain technology platforms 12 16 


Mobile processing units 13 2 


Mobile / solar drying 14 6 


Graters and pressers 15 3 


Low energy cooling 16 14 


Liquid air refrigeration: Cold storage 17 13 


Liquid air refrigeration: IQF freezing 18 15 


 
Source: Monitor Deloitte analysis 
 


Note: 1Several Impact ROI scores were calculated with different weightings for each of the issue areas. The balanced view gave equal 


weighting to each of the issue areas 







  


  17 


The solutions that rose to the top in terms of one or both metrics are presented in Table 3 along with a brief 
explanation as to the key factors that drove its relatively high ROI. 


Tabl e  3: Rati ona l e  for pri ori ti sed sol uti ons 
 


PHL  Sol uti ons  Rati ona l e  


Heavy moulded plastic containers Reduces PHL during transporting and handling of nutritious, perishable foods; inexpensive 
to manufacture and buy 


Gum arabic coating Reduces PHL at the storage stage and improves availability of relatively nutritious foods; 
relatively inexpensive 


Warehouse receipts system Reduces PHL at the storage stage and assists SHFs in avoiding price troughs; upfront costs 
can be spread over many years 


ZeroFly bags Reduces PHL at the storage stage and toxins hitting the market; relatively competitive 
technology cost 


Contract farming Increases and stabilises incomes, while also improving availability of fruit and veg; 
increased production increases PHL 


Direct sourcing Improves market linkages, which improves incomes and reduces storage losses; applicable 
to many crops 


Growtainers Relatively expensive, however may result in significantly more efficient use of agricultural 
inputs as well as higher yields  


Collection centres Relatively effective at reducing PHL, improving incomes, advancing health, and applicable 
across a wide range of crops 


Mobile processing units Reduces PHL significantly, however limited to grains and cassava and relatively expensive 


 
Source: Monitor Deloitte analysis 
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4. Considerations for 
implementation of post-harvest 
loss reduction solutions 


The need for a market-led systemic approach to 
addressing PHL has become apparent from past 
failures and emerging successes. The technology-
push approach that dominated PHL-related 
activities in the 1970s and 1980s is still prevalent, 
but has largely not had the desired impact on loss 
reduction. Traditionally, loss reduction was seen as 
a stand-alone intervention for improving food 
security. Triple bagging of cowpea in West and 
Central Africa as well as the mechanised 
harvesting and cleaning of equipment to reduce 
losses for wheat and maize in Uganda are good 
examples of recent interventions that have 
followed this approach. Despite some success at 
reducing on or near-farm losses, many 
interventions of this type have faced challenges in:  


(i) Achieving adequate adoption,  
(ii) Attracting sufficient long-term financial support,  
(iii) Achieving sustainability,  
(iv) Achieving impact at scale and  
(v) Ensuring food produced makes it to consumers.  


There has been increasing consensus that market-
oriented approaches are needed. Market demand 
provides an important incentive for large-off takers 
to actively participate in PHL interventions and 
forms the basis for a further reaching incentive 
system. Demand also provides an important guide-
post for prioritising crops, technologies and 
countries where interventions could gain traction, 
become sustainable and achieve greatest impact.  
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4.1. Inte rvent ions  to reduce  PHL 


To optimise existing value chains for reduced PHL, a combination of complementary activities is recommended. 
As Figure 5 illustrates, this requires models that integrate the following four Ps: Products (technologies), 
Processes (procurement channels), Producers (farmers) and Pricing & Payment (financial intervention). 


4.1.1. P roduct inte rvent ions  


Product interventions, or PHL technologies, can be 
adapted into existing and new agricultural supply 
chains.  


Promising technologies for loss reduction can be 
categorised into near-term technologies and high-
potential new technologies. The former typically 
includes more traditional solutions or those that 
have gained significant traction over the last few 
decades.  


Examples of a few leading technologies include 
hermetic bags, heavy mould plastic containers, 
mobile processing units and metal silos. 


These solutions can be produced at scale and are 
relatively easy to implement in that they leverage 
existing agricultural practices of smallholder 
farmers. Their efficacy (in terms of loss reduction 
as well as economic, social and environmental 
impacts) and relatively low cost per ton to operate 
drives up their ROI relative to other interventions.  


High-potential new and innovative technologies 
include Gum Arabic Coating as an on-farm storage 
solution, and sustainable and affordable cold chain 
logistics solutions such as liquid air and low-energy 
cooling technologies (e.g., CoolBot, Intelligent Ice, 
etc.).19 These technologies may require additional 
investment and development before they can be 
introduced into existing agriculture supply chains. 


 


 


 


                                                        
19 While Intelligent Ice was not included in the ROI analysis, it is 
considered here as a potential alternative to CoolBot if investments in 
development allow it to be marketed 


 


 


 


 


F i gure  5: Key e l ements of a  PHL  i nte rventi on 


Source: Monitor Deloitte analysis 


Market demand provides 
an important incentive for 
large-off takers to actively 
participate in PHL 
interventions and forms the 
basis for a further reaching 
incentive system. 
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4.1.2. P roce s s  inte rvent ions  


Process interventions attempt to link producers to 
reliable market demand. When structured 
correctly, these arrangements can increase income 
for farmers and create more reliable supply for 
buyers. High-potential procurement channels 
include contract farming, direct sourcing and 
collection centres.  


Contract farming involves the production of crops 
on the basis of a contractual agreement between 
a buyer (e.g. retailers, processors) and farmers. 
The agreements typically encompass the provision 
of high quality agricultural inputs and technical 
assistance. The solution provides for more 
consistent incomes for SHFs by guaranteeing a 
buyer and a sales price. Although contracts can 
theoretically be drawn-up for any crop variety, this 
solution is most applicable for high-value, high-
margin crops such as fruit and vegetables that 
offer greater incentive for the significant capital 
investment made by off-takers. 


Direct sourcing is a less capital intensive process 
intervention. These are agreements (often without 
formal stipulations of quantity and quality) 
between large buyers (e.g. processors, retailers) 
and farmers to purchase crops directly from farms. 
The exclusion of an intermediary allows for farmers 
to potentially receive a greater proportion of the 
market price. The channel also provides for more 
efficient logistics and reduced losses by reducing 
points in the supply chain in which the product 
changes hands.  


Collection centres provide less direct access to 
large buyers, but can still be very effective in 
linking farmers to off-takers. These are 
aggregation points that link farmers to buyers, and 
primarily offer processing, grading, storing, and 
packing facilities. The centres improve SHFs’ 
income by providing more secure markets; 
however, they do not always guarantee consistent 
off-takers. 


Secondary markets are also of critical importance 
for reducing PHL, particularly in instances of 
contract farming or direct sourcing. Large volumes 
of crops are often rejected by primary off-takers if 
they do not meet stringent quality requirements. 
This can result in further crop losses if alternative 
procurers or uses for the crops are limited or 
unavailable. Intentional development and 
management of secondary markets could help to 
significantly reduce PHL. A number of approaches 
can be taken to develop these markets including 
establishing direct linkages between secondary off-
takers and farmer organisations, primary off-takers 
or even special purpose vehicles (SPVs) that 
consolidate rejected crops and distribute them to 
secondary off-takers. Further, potential secondary 
off-takers should be sought, engaged early-on and 
included in crop value chains. These may include 
hotels, restaurants, farmer markets, wholesalers 
and retailers, local processors, etc.  


4.1.3. P roduce r inte rvent ions  


Past interventions demonstrate the importance of 
capacity building and other methods to ensure 
skills-transfer. Farmer and distributor training on 
the benefits, handling, and use of technologies 
and processes is important for ensuring adoption, 
correct usage and thus achieving the desired 
impact. For example, incorrect usage of triple-bags 
could result in expensive distribution but limited 
reduction in on-farm crop infestation, toxicity and 
losses. It is important to ensure that users (typically 
SHFs) undergo sufficient practical training (including 
demonstrations) to understand how to use the 
technologies as well as the importance of proper 
use.  


Farmer groups that facilitate aggregation are often 
instrumental in implementing producer 
interventions given their understanding of local 
farmer contexts, their credibility with SHFs, and 
their broad access to farmers in remote regions. 
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4.1.4. P roce s s ing and payments  inte rvent ions  


Financial interventions will be required to de-risk 
investments and facilitate adoption of technologies, 
particularly amongst resource-constrained SHFs. Potential 
funding can be broadly classified as financing for the 
private sector and financing for farmers. 


Private sector actors, such as technology manufacturers, 
may require funding to develop production and 
distribution capacity. These firms are often good 
candidates for debt or mezzanine financing given the 
asset bases and favourable risk profiles they can 
leverage. They could also benefit from purchase-
guarantee contracts to de-risk investment in new areas.  


In contrast, SHFs typically have limited access to funding. 
Three categories of funding could be considered to 
address this funding gap: 


(i) Debt financing may be offered by some traditional 
financial institutions. The risk appetite for these 
lenders often excludes many SHFs; however there is 
growing interest by banks to develop specialised 
agricultural funds. One option to mitigate risk and 
encourage greater extension of credit is to drive the 
aggregation of SHFs. Pooling assets and productions 
would allow SHFs to disperse risk. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


(ii) Value chain financing could look to increase the flows 
of financing through a value chain by improving 
funding at specific points. This arrangement works 
best where there is strong end-market demand, as 
well as transparency, trust and repeated inter-firm 
transactions. In this scenario, the risk profile of large 
value chain actors, such as primary off-takers, can be 
leveraged to provide capital that flows through the 
value chain to SHFs. Three main types of vehicles may 
be used in such an arrangement: 


• The provision of credit, savings, guarantees or 
insurance to or among value chain actors 


• The creation of strategic alliances through 
financing extended by a combination of value 
chain actors and financial institutions 


• The offering of tools/services to manage price, 
production or marketing risks 


This type of financing offers multiple potential 
benefits. Value chain finance can enable the 
sustainable delivery of services and technologies. 
These arrangements can also improve working 
relationships (e.g. between buyers and suppliers) and 
facilitate intra-chain information that lowers the actual 
or perceived risks of lending. Perhaps most 
importantly, a successful demonstration may 
encourage larger-scale players and formal financial 
actors to provide further agricultural finance. 


The viability of many value chain finance mechanisms 
can be limited by low or unreliable end-market 
demand, mistrust among actors, and an unsupportive 
regulatory and policy environment. These challenges, 
along with contract enforcement to mitigate issues 
such as side-selling are pivotal to the success of 
buyer-based finance mechanisms. 


(iii) Micro leasing offers SHFs an opportunity to access 
relatively more expensive technologies, including 
metal and plastic silos, MPUs, or other expensive 
processing equipment. In this model farmers would 
not be required to purchase and maintain the 
technologies themselves, but would rather have 
access to them in a fee-for-use arrangement. 


Financial interventions will be 
required to de-risk 
investments and facilitate 
adoption of technologies, 
particularly amongst 
resource-constrained SHFs.  
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4.2. Sys tem ic na ture  of  PHL and impl ica t ion for implementa t ion of  PHL inte rvent ions  


Because the challenge of PHL is inherently 
systemic, PHL interventions must be interconnected 
along the value chain. The combination of inter-
connected technologies and procurement channels 
along the value chain will reduce loss more 
effectively and provide more impact than a single 
technology. For example, a combination of Gum 
Arabic Coating as an on-farm preservative for fruits 
and vegetables like tomatoes, with an improved 
handling and transport technology such as heavy-
moulded plastic containers, and a secure market 


channel such as a contract farming scheme, would 
reinforce gains made at various stages of the value 
chain resulting in significantly less loss than with 
any individual solution. This is depicted in Figure 6 
below. It is, therefore, strongly recommended that 
an integrated combination of complementary PHL 
solutions should form the basis of future PHL 
interventions. This will also play an important role 
in facilitating uptake of technologies and 
enhancing sustainability of interventions. 


 


F i gure  6: I l l ustrati ve  cumul ati ve  i mpact of i ntegrated technol ogi es 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 
Source: Khaliq, et al, 2009; Aba, et al, 2012; Melle and Buschmann, 2013; Monitor Deloitte analysis 
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Multiple activities need to occur simultaneously to successfully implement PHL reduction interventions. These 
activities should be guided by lessons learned and key insights gained from decades of work aimed at reducing 
food loss, including:


(i) Awareness of and access to solutions is key. 


Many farmers find it difficult to access some 
potentially impactful interventions due to upfront 
costs and poor distribution networks. High costs for 
many solutions (e.g. mobile processing units) prohibit 
SHFs from individually owning a PHL product or 
technology. Similarly, the dispersion of SHFs in 
remote, disparate rural locations makes distribution a 
key challenge. Leveraging existing retail channels for 
distribution and providing innovative finance and 
capacity building are important considerations for 
alleviating this challenge. 


(ii) Supply chains and production capacity for the 
solutions themselves need to be developed. 


Building the local capacity to produce and maintain 
technologies is important for creating scale and 
sustainability. In Central America, the PostCosecha 
programme saw transformational results by investing 
in local manufacturing capacity through existing 
tinsmiths to build new grain silos. Between 1983 and 
2003 (post the initial silo rollout) over 336,000 tons of 
grain were saved, $100 mn additional income for 
farmers and $12 mn profit by 900 tinsmiths was 
achieved.20 


(iii) Stakeholders may not see investments in food 
loss reduction as a high-return activity relative to 
other opportunities. 


Investments in these solutions may not be as 
attractive as other methods to obtain reasonable 
returns for key market actors. 


Although the monetary costs from the loss (e.g. 
forgone income) over the medium- to long-term often 
exceed the monetary costs of putting in place storage 
solutions, processing solutions, etc., these 
investments tend to compete with others such as 
production-improvements investments. Thus any 
investment in PHL reduction will need to be 
economically viable, sustainable and include clear 
incentives for various actors. 


                                                        
20 Fischler, 2011, ‘PostCosecha Programme, Central America: Final Report’. 
Available at: 
https://www.eda.admin.ch/content/dam/deza/en/documents/Laender/resource_e
n_202650.pdf  


(iv) Working within current systems and leveraging 
existing infrastructure could reduce complexity 
associated with implementation of solutions; 
however, current system failures will need to be 
addressed. 


Current crop supply chains typically consist of farmers 
whose produce is aggregated through formal or 
informal farmer groups to access some form of 
primary off-taker, for example a local processor, 
retailer or multi-national cooperation. Established 
supply chains of this nature provide a good base to 
introduce PHL reduction interventions as well as 
engage key stakeholders such as agro-dealers, 
farmer associations and off-takers. However, a 
number of common challenges in these systems 
should be addressed. As discussed above, low rates 
of technology adoption typically occur due to 
prohibitive costs and behavioural constraints. 
Secondly, there are often limited outlets for products 
that do not meet primary market requirements. 
Broken or non-existent linkages to secondary markets 
can lead to significant PHL. Thirdly, those who stand 
to benefit most from reduced PHL are not necessarily 
those that are in a position to implement 
interventions. For example, large multination 
corporations (MNCs) are able to operate at a profit 
without needing to reduce PHL and, hence, the 
incentive to do so is not particularly strong, while on 
the other hand, farmers could stand to benefit 
significantly from reduced PHL, but are not equipped 
to intervene. 
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5. Models for post-harvest loss 
reduction intervention  


As described above, solutions to reduce post-harvest 
losses should be implemented collectively and not in 
isolation given the systemic nature of losses in 
agricultural value chains. Three illustrative models, 
representing different combinations of inter-
connected solutions were constructed based on the 
described ROI analysis and an assessment of 
individual solutions. These three models each have 
varying benefits and trade-offs. They are: (1) 
Contracted Fruit & Vegetables Model, (2) Processed 
Food Crop Model, and (3) Improving Grain Availability
Model.


5.1. Contra cted f rui t  and vege table s
mode l


This model is a combination of on-farm preservation 
solutions such as Gum Arabic Coating, heavy
moulded plastic containers and procurement of crops 
either through contract farming or collection centres
as illustrated in Figure 7.


The first step in rolling out the model is to preserve fruit 
and vegetables, and reduce losses normally incurred in 
storage, through solutions such as Gum Arabic Coating. 
The coating delays ripening significantly; for example, it 
increases the shelf-life of tomatoes by up to 20 days. 
Next, using plastic containers for storage and handling 
could help reduce losses incurred during transport and 
handling. Heavy moulded plastic containers can reduce 
losses incurred during the transportation of perishables 
by up to 40% compared to traditional transport 
mechanisms (e.g. bags).21 These containers are 
relatively inexpensive at ~ $2.40 each and have a useful 
life of four years.22 While farmer ownership of the 
containers is one option, other financing options include 
ownership by a large off-taker or third party 
intermediary (e.g. farmer organisations) in order to 
secure greater quality and quantity of supply. The third 
step in this model is to ensure demand for the crops 
produced through contract farming or well organised 
collection centres. Contract farming has the added 
advantage of inputs and other technical support from 
off-takers, which can help ensure that preservation and 
storage solutions are used correctly. 


                                                        
21 Aba, I., Gana, Y., Ogbonnaya, C. and Morenikeji, O., 2012, ‘Simulated 
Transport Damage Study on Fresh Tomato (Lycopersicon Esculentum) Fruits’. 
Available at: 
http://cigrjournal.org/index.php/Ejounral/article/viewFile/2035/1613  
22 Ibid 


Source: Monitor Deloitte analysis


F i gure  7: I l l ustrati ve  horti cul ture  PHL  reducti on mode l
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This combination of solutions aligns well with existing 
MNC activity regarding fruits and vegetables. Large 
agricultural businesses are already engaged in 
contract farming and collection centres for these high 
margin crops and preservation and storage / 
transportation technologies are appropriate given 
strict production and handling requirements. This type 
of model would not only reduce losses, but could 
have significant impact on improving the incomes and 
consistency of cash inflows for SHFs as well as the 
availability of nutritious foods in domestic markets (if 
contracts are not solely for export purposes). 
Intentional secondary market linkages could also be 
developed for crops (or their derivative products) that 
do not meet specifications.


One downside of this intervention model relates to 
widespread adoption and scale. A relatively smaller 
proportion of SHFs are involved in horticulture farming
compared to other types of crops (e.g. grains) and, at 
least initially, low-income SHFs may not have the 
resources or capacity to become involved in contract 
farming schemes. 


5.2. P roce s s ed food crops  mode l  


This model combines on-farm and near-farm 
processing via MPUs with direct sourcing. The 
model seeks to ensure an end-market for crops, 
while reducing PHL at points of storage and 
processing along the agricultural value chain, as 
illustrated by Figure 8. 


Rapid, on- or near-farm post-harvest processing 
could significantly reduce PHL. For example, 
processing can improve shelf life of highly 
perishable cassava by 12 months (the crop 
typically perishes within 48 hours in its raw state). 
The upfront cost of MPUs can be prohibitive for 
the average SHF. However, MPUs have long 
useful lives and can process a significant volume 
of crop thus lowering their per unit cost of 
operation and making them ideal for lease-based 
arrangements (i.e. by processors, entrepreneurs, 
farmer organisations or technology suppliers). 


This model looks to ensure off-take by selling 
aggregated processed crops directly to anchor 
buyers. By reducing the need for storage, the 
combination of on-farm processing and selling to 
anchor buyers has the potential to reduce PHL by 
as much as 80%.23 Forward supply agreements 
not only drive consistent supply for off-takers but 
also help SHFs secure consistent incomes. 


                                                        
23 Monitor Deloitte analysis  


By reducing the need for 
storage, the combination of 
on-farm processing and selling 
to anchor buyers has the 
potential to reduce PHL by as 
much as 80%.  
F i gure  8: I l l ustrati ve  processed food crops PHL  reducti on mode l
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5.3. Improving gra in a va i labi l i ty


This model focuses on reducing losses of grains 
through a combination of improved on-farm 
storage together with enhanced grading capability 
and market linkages at collection centres. Figure 9
provides an illustrative view of the Grain Quality 
Improvement model.


On-farm storage losses for grains can be reduced 
by over 90% by storing grains in hermetic or 
pesticide bags and preventing exposure to 
moisture and/or pests.24 These bags can also 
significantly reduce toxin levels by reducing 
moisture content below 13% (level at which mould
becomes a concern for grains) and increasing 
shelf-life by over 6 months.25 These bags can 
however be quite expensive for the average SHF at 
a cost of ~ $3 / bag (up to 100kg capacity), with a 
life span of only 2-3 harvests.26 Collection centre
operators could be incentivised to absorb some of 
these upfront costs, through mechanisms such as 
credit advancements, given the promise of higher 
quality grain.


                         
24 Costa, S., 2014, ‘Reducing Food Losses in Sub-Saharan Africa’. 
World Food Programme. Available at: 
http://documents.wfp.org/stellent/groups/public/documents/special_i
nitiatives/WFP265205.pdf
25 Ibid
26 Ibid


The model requires the provision of a centralised 
hub or collection centre to aggregate crops and 
facilitate the purchase of large volumes. Handling 
and storage of grains at the centre can reduce 
losses by up to 65%.27 Collection centres allow for 
an efficient link with farmers’ produce, allowing 
off-takers to avoid dealing with individual food 
business operators. Furthermore, grading at these 
centres enables differentiated pricing and price 
premiums to be charged for higher quality crops. 
These price premiums could incentivise farmers to 
produce higher quality crops and thus play a key 
role in the wide scale adoption of bags.  


The model is most applicable for grains and dry 
crops, which are often staples and important for 
food security across SSA. As such, it has potential 
for widespread economic and social impact, 
although the impact on nutritional security and 
diversity is less than in the other illustrative 
models. Economies of scale in this model are likely 
to be achieved by attracting large buyers to 
collection centres. Institutional buyers (e.g. World 
Food Programme) and large private-sector buyers 
(e.g. wholesalers, processors) would be important 
in this regard. In order to attract these buyers, 
grading and quality requirements would need to be 
met. In turn, this would encourage the adoption of 
improved storage bags to ensure adherence to 
quality standards.  


                                                        
27USAID, 2011, ‘Market Linkages Initiative: Lessons Learned From 
Integrating Smallholder Farmers into Commercial Markets in East 
Africa’. Available at: 
http://www.competeafrica.org/Files/White_Paper_USAID_COMPETE_o
n_SF_models_May_2011_FINAL_compressed.pdf  


Source: Monitor Deloitte analysis 


F i gure  9: I l l ustrati ve  gra i n PHL  reducti on mode l  







  


  27 
 


6. Conclusion and guiding principles 


It is evident that more needs to be done to meet the 
consumption demands of SSA’s growing population. A 
concerted focus on production growth, while needed, 
is not sufficient. PHL reduction interventions provide a 
unique opportunity to not only address food losses, but 
also positively impact the lives of SHFs, other value 
chain actors and society at large; they improve 
incomes, reduce toxicity of foods, create greater 
nutritional diversity and improve the efficiency of 
natural resource usage. 


However, PHL reduction solutions will not achieve 
these intended benefits when implemented in 
isolation. An integrated and systemic approach is 
required to achieve significant and sustainable 
reduction in crop losses. Stakeholders should look to 
refine and optimise existing value chains for PHL 
reduction. This will require simultaneous improvements 
to, and alignment of, key components of agricultural 
value chains, including –  


• Aggregation and creation of producer groups to 
promote the benefits associated with economies of 
scale such as aggregation of produce, access to 
post-harvest technologies, and lower production 
costs per unit of crop sold.  


• Access to products / technologies that reduce PHL 
• Synchronisation of technologies and aggregation 


platforms with procurement platforms to ensure 
uptake 


• Supportive funding options to enable purchase of 
PHL solutions and processing technologies 


• The integration of technology supply chains into 
crop value chains  


 


 


 


To successfully implement these interventions, and in 
particular drive adoption of PHL technologies, four key 
areas need to be addressed; (i) Awareness, (ii) 
Affordability, (iii) Access and (iv) Adoption 


(i) Awareness – SHFs are often unaware of available 
solutions. Practical demonstrations and pilot 
programmes allow SHFs to see tangible results and 
improve general awareness of technologies. 


(ii) Affordability – Affordability is also a key barrier for 
SHFs. Innovative financing could help to transcend 
traditional hurdles such as limited financial 
collateral and limited credit history. Funding could 
take the form of credit extension, value chain 
financing, revolving funds and even micro-leasing. 


(iii) Access – Access to technologies may also limit the 
adoption of PHL reduction technologies. Improving 
physical infrastructure as well as leveraging 
procurement and retail channels to distribute 
technologies could play a pivotal role in improving 
access. 


(iv) Adoption – In addition to the factors above, 
adoption may also be influenced by farmer 
perceptions as well as other factors. A good 
understanding of user concerns and priorities 
should aid greater adoption. 


The challenge to significantly reduce PHL is not 
insurmountable. While a number of the potential 
inventions and solutions have been assessed, the 
problem will be addressed when multiple actors are 
mobilised through market-driven motivations. But in 
order to ensure that the problem is addressed 
sustainably, consumer demand and clearly defined 
incentive systems will need to help guide decision-
making. These incentives should be clearly linked to 
core stakeholder interests. This will best occur through 
collaborative development of crop-specific strategies 
for specific countries that bring multiple stakeholders 
to the decision-making table: companies, government, 
SHFs, other value chain actors, and the donor 
community. 


An integrated and systemic 
approach is required to 
achieve significant and 
sustainable reduction in 
crop losses. 
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List of acronyms and abbreviations 


AGRA Alliance for a Green Revolution in Africa 


AMPU Autonomous Mobile Processing Unit 


CDM Cervejas de Moçambique 


DADTCO Dutch Agricultural Development and Trading Company 


FAO Food and Agriculture Organization (of the United Nations) 


IFDC International Fertilizer Development Center 


MNC Multinational Corporation 


PHL Post-harvest Loss 


SHF Smallholder Farmer 


SSA Sub-Saharan Africa 
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