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Executive summary 

 

The expected growth of the world population to 9 billion in 2050, the changing diets, the im-

pact of climate change and the constrained natural resources will affect food availability, ac-

cess, and utilization drastically. Therefore improving Food and Nutrition Security while ensur-

ing the Sustainability of Agriculture (FNSSA) is, and will be, a global issue for the years to 

come. This holds for Europe, but the challenge is even larger for Africa as Africaôs population 

is expected to double over the coming decades. Yet, Africa also has the potential to become 

a major food basket. This will require a transformation of African agro-food systems, and the  

joining of forces to explore and harness the strengths and assets of African agriculture.  

 

Sustainable intensification is generally acknowledged as a major driver for increasing food 

and nutrition security in Africa. It implies higher agricultural production per unit of resources, 

labour and/or land. It is not only geared towards increased production of food and biomass, 

but also towards providing employment and improving livelihoods. Sustainable intensification 

must play a central role in the management of natural resources such as water, biodiversity, 

soil nutrients and in the regulation of the carbon cycle. 

 

Realizing that much is needed and much is possible, the IntensAfrica Consortium emerged in 

2012 with the objectives to document the variety of pathways leading to sustainable intensifi-

cation, and to align efforts in doing so. African and European members of the consortium 

agreed to jointly engage in the preparation of a new, strategic, long-term and ambitious re-

search and innovation partnership between Europe and Africa in the thematic area of sus-

tainable intensification of agri-food systems. A project named PROIntensAfrica was formulat-

ed to develop such partnership, and, with funding of the EC, was carried out for two years 

with active involvement of 23 African and European partners. The present report is the final 

output of this project. 

 

PROIntensAfrica operated in a changing landscape. Notably, the Malabo declaration and the 

Science Agenda for Agriculture in Africa (S3A) came into action. Further, the European Un-

ion - Africa High Level Policy Dialogue on Science and Technology and Innovation (HLPD) 

agreed in April 2016 to adopt a road map for their cooperation in the FNSSA domain. More 

recently, the LEAP-Agri project was launched in December 2016 in support of joint Africa-EU 

food and nutrition security research. In addition, the African Development Bank has initiated 

the preparation of a large continental programme with focus on Technologies for African Ag-

riculture Transformation (TAAT), accompanied by a research component, the African Agricul-

ture Research Programme (AARP). In all these initiatives, sustainable intensification is a 

common denominator. The initiatives show the commitment of many parties to engage, and 

underscore the need for alignment.  

 

PROIntensAfrica project identifies four different pathways leading to sustainable 

intensification. These pathways demonstrate the richness and variety of options that are 

open to farmers. The pathways differ in vision and mission, in organization and governance, 

in dimensionality, in technology and in the use of resources. They range from convential 

agriculture to organic farming, and were studied both through a literature survey and by in-

situ case studies. Results shows a trade-off in aspects of impacts and gains between 

different dimensions (see figure below). They also show, however, that the trade-offs are  



4 

 

 

context dependent. This illustrates how different situations, different in their biophysical, 

economic and societal characteristics, call for different pathways, and that there is not one 

solution which fits all situations. It underscores the need to explore and harness the diversity 

of pathways to optimize FNSSA. Results, however, also indicate a bias in attention and 

interest for the studied systems. This may imply that some systems have more unlocked 

potential than others, and deserve specific attention. This holds, for example, for the rather 

recently emerging eco-technological pathway, where ecological principles are combined with 

innovative technologies.  

 

The four identified pathways serve as a typology, there are of course many more pathways 

and related systems that are in use and/or are possible. Combining elements of various 

pathways will probably yield systems that are better adapted and optimized than the 

benchmarked systems. Revealing this potential depends on efficent research and inovation 

programs, and is expected to be highly rewarding. 

 

The need to unlock the potential of African agriculture is broadly acknowledged, and results 

in many research and innovation projects and programs. Yet many efforts are scattered. 

Lack of alignment may well result in missing the potential for synergy and convergence. It 

may hamper large-scale projects as each individual project is limited in scale. Lack of 

alignment may be suboptimal for mobilizing resources, expertise and competences that are 

relevant for improving FNSSA. This may frustrate participation in projects as managerial 

attention needs to be divided over many different activities. This perception leads to a 

generally felt need to join forces in research and innovation programs. The EU-AU High-

Level Policy Dialogue (HLPD) embraces this perception and developed a well-received road 

map that seeks to guide research and innovation. A Working Group is now installed and 

challenged to oversee the implementation of a coherent program leading to improved 

FNSSA. 

 

A similar perception of the value which alignment adds exists within the Euopean Union. 

Realizing that much can be gained by collaborating not only at the scientific level, but also 

and foremost at the policy level involved in the programming of research, several funding 

instruments were developed that stimulate alignment. Some of these instruments are now 
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adapted to serve a bi-continental Africa-Europe collaboration, with the LEAP-Agri program as 

a clear and promising example. The PROIntensAfrica project analysed the various European 

instruments, and suggests to explore the potential of the Joint Programming Initiative (JPI) 

instrument. While this European instruments currently already reaches out to African parties, 

a more coherent structure inspired by the principles of JPI, and with focus on FNSSA, is 

feasible. The charm of such a structure lies in the fact that it builds upon existing activities, 

and focuses on a collaboration within and between the scientific and the policy domains. It 

may serve the needs of the Working Group of the HLPD and as such be instrumental to 

implement the road map. 

 

In a somehwat different setting, the long-term partnership could also be shaped as an 

International Research Consortium (IRC). Such consortium, as exemplified by STAR-IDAZ, 

could reach out beyond a public-public partnership, and mobilize expertise and resources 

from other stakeholders like NGOs and the private sector. The ProIntensAfrica scientific 

consortium could well feed into such partnership.  

 

A long-term partnership, be it a joint programming or an IRC type of structure, is a future 

possibility and requires a transition. It is in response to this situation that the IntensAfrica 

consortium proposes to establish a support group of informed, willing and resourceful 

institutions: the Institutions Support Group (ISG). Such ISG could feed into the recently 

started LEAP-Agri project, and could easily be absorbed by a future structure. As such, it 

could be a building block for new and broader initiatives.  

 

In conclusion, the PROIntensAfrica project demonstrated the potential of the diversity of 

pathways for sustainable intensification in agri-food systems. It identified future challenges 

for science and innovation to address. It documented the salient characteristics of a 

succesfull bi-continental research and innovation partnership, and drafted an outline for such 

partnership. By doing so, the partners that were jointly engaged in PROIntensAfrica showed 

their expertise and creativity in the scientific field. They showed their commitment to 

contribute to solutions for the exisiting and still-growing challenges of improved FNSSA. They 

pledged to collaborate even beyond the timespan of the project. They did so in the mutual 

conviction that only together can we tackle the challenge of secure and sustainable food 

production, now and in the future. 
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1. Introduction 

1.1. Introducing the IntensAfrica consortium 

The IntensAfrica Consortium was established in 2012 as an outcome of a joint CIRAD-WUR 

proposition to FARA and the African Sub-Regional Organizations. These parties understood 

the enormous potential of improving food security and livelihood of farmers and society at 

large through the sustainable intensification of agri-food systems. Tapping into this potential 

will require a more collaborative approach between Europe and Africa. Though many Euro-

pean and African institutions are already conducting joint research activities pertaining to the 

intensification of agriculture, none of these investments currently constitutes a coherent ap-

proach allowing the identification of effective strategies for producers, consumers and deci-

sion makers.  

 

The PROIntensAfrica (PROIA) partners 

therefore agreed to engage in the prepara-

tion of a new, joint, strategic, long term and 

ambitious research and innovation partner-

ship between Europe and Africa in the 

thematic area of sustainable intensification 

of agri-food systems. To further develop 

their ambition and to provide a basis for 

discussion with the European and African 

Commissions, national governments, and 

other potentially interested parties in Eu-

rope and in Africa, the group submitted a proposal in response to a competitive EU-call un-

der H2020. This initial project, PROIntensAfrica, was approved by the EC for funding for a 

two years period (1 April 2015 ï 31 March 2017); the objectives of which are the develop-

ment of detailed contours of an Africa-Europe research and innovation partnership and the 

securing of policy support for the initiative. Over the past two years, 15 European and eight 

African partners collaborated in the PROIntensAfrica project. They were engaged in a num-

ber of activities to further develop the partnership proposal.  

 

The work plan of the PROIntensAfrica project was based on questions regarding the purpose 

and scope of research, and on how best the partnership should be organised. It concerned 

questions such as:  

 

-  what new or additional research is needed to identify and implement effective path-

ways to sustainable intensification of the agri-food systems (conventional, ecotechno-

logical, agroecological and organic pathways)? 

-  in what ways will stakeholders benefit from a partnership on research and innovation? 

-  how can such a partnership be governed and financed? 

 

To follow up, the PROIntensAfrica project conducted several activities. One of which was the 

implementation of six in-depth and 11 light case studies. The rationell for conducting these 

case studies was to collect, in addition to information available in the literature, real-time field 

data on drivers of changes and transitions occurring in the agri-food systems, and to collect 

data on the pros and cons of the different intensification pathways. To further define the re-

search and innovation niche for the future strategic research and innovation partnership, a 

mapping study was implemented. This study analysed on-going research and innovation 

Box 1 PROIntensAfrica partners  

 

African partners: FARA (Ghana), CORAF/WECARD 

(Senegal), CCARDESA (Botswana), ASARECA 

(Uganda), AFAAS (Uganda), ARC (South Africa), 

CSRI-CRI (Ghana) and INERA (Burkina Faso). 

 

European partners: WUR (The Netherlands), CIRAD 
(France), UCL (Belgium), SLU (Sweden), ISA-Ulisboa 
(Portugal), Luke (Finland), UCPH (Denmark), ZEF 
(Germany), INIA (Spain), NRI (England), Teagasc 
(Ireland), BOKU (Austria), CULS Prague (Czech Re-
public), SZIU (Hungary) and NIBIO (Norway). 
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projects, the sustainable intensification pathways addressed, and the funding related to these 

projects. The mapping provided data for the identification of the potential of the future strate-

gic partnership programme to complement the thematic coverage, strengthen scale con-

sistency, and identify new options. 

 

The PROIntensAfrica project not only defined content, it also described and documented the 

expected impact of joining forces in a long-term partnership on sustainable intensification. It 

addressed issues of efficiency of research spending, which is one of the main necessities 

and objectives of the strategic partnership. Through analysing existing joined initiatives such 

as Article 185 initiatives, ERA-NETs and JPIs, the project documented the expected added 

value of a future partnership for different end-users, including research funding organisa-

tions.  Models for an effective and efficient bilateral African-Europe governance structure to 

support the implementation of an EU-AU joint research partnership has been identified by the 

PROIntensAfrica project. In addition, modalities for efficient resource allocation in the pro-

posed long-term partnership have been analysed and proposed, based on the assumption 

that pooling of resources among donors would be the best option to increase the efficiency of 

research funding. To identify the most appropriate governance models and funding modali-

ties, the partners analysed various Europe ï Africa research & innovation partnership instru-

ments such as the ERA-NETs, JPIs and Article 185 initiatives.   

1.2. IntensAfrica in a changing policy landscape 

The objectives of the IntensAfrica consortium, through this H2020 PROIntensAfrica project, 

were to develop a shared vision and action plan, and to secure policy support for a strategic, 

long-term, and large-scale research and innovation partnership between Europe and Africa 

within the area of Food and Nutrition Security and Sustainable Agriculture (FNSSA). An EU 

instrument, the Article 185, which is designed for large-scale efforts with pooled resources, 

was originally considered as the possible target instrument to structure this research and 

innovation partnership. However, since the start of PROIA in 2015, the policy landscape has 

changed, and experiences gained from other similar initiatives, like the Article 185 initiative  

Partnership in Research and Innovation in the Mediterranean Area (PRIMA), have shown 

that this funding instrument may not be the best or most suitable option. 

 

The EU-Africa FNSSA landscape changed in other ways as well. The European Union - Afri-

ca High Level Policy Dialogue on Science and Technology and Innovation (HLPD) agreed in 

April 2016 to adopt a road map for their cooperation in the FNSSA domain. This road map is 

based on three pillars: sustainable intensification, agriculture and food systems for nutrition, 

and the expansion of agricultural trade and markets. A Working Group (WG) in charge of 

overseeing the implementation of the HLPD Road Map has been created by the HLPD Bu-

reau and is scheduled to hold its first meeting in 2017. The objectives of the HLPD are very 

similar to those of the IntensAfrica consortium. Moreover, the HLPD FNSSA Road Map 

makes explicit reference to PROIA for its potential to provide insights particularly on sustain-

able intensification and on the crosscutting issues outlined in the Road Map such as capacity 

strengthening, modalities of funding joint activities, monitoring and evaluation.  

 

Yet another change in the landscape includes the LEAP-Agri ERA-NET Cofund, launched in 

December 2016. This initiative is also in support of the HLPD Road Map. The IntensAfrica 

consortium has been instrumental in shaping LEAP-Agri, and a number of the PROIA con-

sortium are formally connected to LEAP-Agri either directly or through national research 

funding agencies. LEAP-Agri aims at contributing to the implementation of the long-term EU-
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Africa research and innovation flagship partnership on FNSSA. It is built upon the ERAfrica 

and IntensAfrica concept of pooling African and European resources and capacities. While 

one of the two main objectives of LEAP-Agri is to fund joint projects, its second objective 

shares with the PROIA the intention of developing innovative joint governance and joint pro-

gramming instruments to sustain in the long term as well as consolidate and broaden the bi-

continental partnership.  

 

Other changes in the landscape include the African Development Bank programme: Tech-

nologies for African Agriculture Transformation (TAAT). This continent-wide programme will 

be accompanied by a research component, the African Agriculture Research Programme 

(AARP, up to 150 million USD, over 5 years), which will also contribute to the implementation 

of the HLPD FNSSA Road Map.  

 

Beyond the EU-Africa bi-continental dimension, the FNSSA landscape has also changed 

with the adoption of the United Nations Agenda 2030 Sustainable Development Goals 

(SDGs) and with the coming into force of the Paris COP 21 agreement. Food and nutrition 

security is a high priority for the entire world and the improvement of the sustainable use of 

natural resources and agriculture as well as innovations are identified as important compo-

nents in achieving several of the SDGs. The same goes for the role of agriculture in contrib-

uting to climate change adaptation and mitigation.     

 

The changes outlined above reinforce the IntensAfrica consortiumôs dedication to the core 

concepts: the required alignment of the fragmented efforts of the predominating short-term 

initiatives that occur within most FNSSA initiatives, and the value of exploring and making 

use of a diversity of pathways toward sustainable intensification of agri-food systems. The 

IntensAfrica consortium, thanks to the expertise and resources of its members, the mutual 

learning they have acquired since 2012, their direct involvement in multi-actors on-the-

ground activities, and their connections to the policy domain, is well positioned to contribute 

to realize the objectives of the HLPD FNSSA Road Map by bridging policies and implementa-

tion.  

 

The proposed outline will be discussed in the following chapters. It describes how the In-

tensAfrica consortium views challenges related to the sustainable intensification of agricul-

ture and agri-food systems and specifies what a required response to this situation would 

entail in terms of a long-term partnership, an appropriate research and innovation agenda, as 

well as a support system for policy/decision-making. The proposed outline also indicates how 

this would contribute to sustainable development in the area of food and nutrition security, 

livelihoods, and the environment. 
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2. The need for change 

2.1. Challenges and interests 

The expected growth in the world population from seven to nine billion in 2050 and the 

changing diets will require a significant increase in food availability, access, and utilization. 

Improving FNSSA is a global issue, also for Europe, though it is more challenging for Africa. 

With Africaôs population expected to double, it has a major stake in FNSSA as it faces the 

double challenge of ensuring and maintaining food self-sufficiency and ensuring and main-

taining the livelihoods, which for a large part of its population comes from agriculture. Though 

vulnerable today, Africa has the potential to evolve to become a major food basket. This re-

quires, however, a transformation of the African agri-food systems, and calls for joining forc-

es to explore and capitalise on the strengths and assets of African agriculture. As no one-

size-fits-all solution exists, optimal use should be made of the rich diversity of agricultural 

pathways that exist or could be further developed. This requires a profound understanding of 

the current agri-food systems and the development of instruments that aptly assess the so-

cial, economic and environmental efficiency and effectiveness of the different intensification 

pathways. 

 

Agriculture faces some 

unprecedented challenges 

at the global level. 

However, for Africa, these 

challenges are particularly 

acute on several fronts. The 

agriculture sector (in the 

broad sense, including 

crops, animal production, 

forestry, aquaculture, etc.) 

represents the major part of 

the economy in most 

African countries and 

provides the bulk of 

employment and livelihood 

options, and hence will play 

a central role in the 

development of the 

continent. Also, African agriculture and its associated value chains play a key role in local 

food and nutrition security, preservation of biodiversity, provision of work opportunities in 

rural areas, and in catalysing development of related economic sectors. As the African 

population will continue to rise in the midterm, African agriculture will need to grow and 

evolve quickly, in particular to adapt to changes in demand. Beyond the expected surge in 

productivity, African producers will need to engage in a process of intensification in a 

sustainable way (see Box 2). This involves increasing yields in the midst of a scarcity of 

                                                
 
1 Jules Pretty, Camilla Toulmin & Stella Williams (2011): Sustainable intensification in African agr i-

culture. International Journal of Agricultural Sustainability, 9:1, 5 -24.  

Box 2 Sustainable Intensification of Agriculture 

According to Pretty (2011)
1
, a sustainable production system would 

exhibit most or all of the following attributes: 

 

¶  utilizing crop varieties and livestock breeds with a high ratio of 

productivity related to inputs; avoiding the unnecessary use of 

external inputs; harnessing agro-ecological processes such as 

nutrient cycling, biological nitrogen fixation, allelopathy, 

predation and parasitism; minimizing the use of technologies or 

practices that have adverse impacts on the environment and 

human health; making productive use of human capital in the 

form of knowledge and capacity to adapt and innovate; 

¶  making use of social capital to resolve common landscape 

scale problems; quantifying and minimizing the impacts of 

system management on externalities such as greenhouse gas 

emissions, clean water availability, carbon sequestration, 

biodiversity and dispersal of pests, pathogens and weeds.  

 

In the concept of sustainable intensification, óintensificationô cannot be 

equated with ómore intensiveô modes of production. It rather refers to 

achieving the full potential of agricultural production in view of what is 

required to achieve social, economic, and environmental sustainability. 
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natural resources, and threats to fragile livelihoods, while at the same time facing new 

constraints linked to climate change, competing energy chain values and dwindling natural 

resources. Increasing food and nutrition security in Africa therefore implies much more than 

intensifying the agricultural production per unit of labour or land. This means that food and 

nutrition security is not only a question of availability, but also involves quality, utilization and 

accessibility of food for consumers. Similarly, agriculture is not only a question of production 

of food and biomass, it is also a provider of jobs and livelihoods and plays a central role in 

the management of natural resources such aswater, biodiversity, soil nutrients, and 

regulation of  the carbon cycle. 

 

Many challenges must be addressed simultaneously before increased food production will 

result in a more sustainable food security and economic growth of the agricultural sector. In 

addition, many aspects of agrifood systems need to improve to enhance the agricultural-

driven economic growth of African countries. This concerns for example farmer 

organizations, processing industries, contributions by the private sector, improvement of the 

chain performance for local, regional and international market access, infrastructure, and 

enabling institutional and policy environments. The question of how sustainable 

intensification could be achieved and through which ñintensification pathwaysò, is still very 

much part of an open debate in science, society and policy. In Europe, this debate has often 

been one of confrontation and fragmentation. Examples include the societal and political 

divide on the use of genetically modified organisms (GMOs) or the potential of organic 

farming. Science is challenged by those controversies but, too often, has not been able to 

provide factual evidence and coherent advice. Africa is no exception in this. However, the 

current context in Africa for this transformation of agriculture is radically different from the 

European (or American) context, in the 19th  and 20th century, when agriculture 

transformation occurred under the push of the industrial revolution. Nowadays, population 

growth in Africa is faster, energy is more expensive, opportunities for jobs outside agriculture 

(in industry and services) are fewer, markets are more globalised, and climate change further 

complicates the picture. African leaders are also aware of the long-term negative impacts of 

the conventional intensification processes in Europe.  

 

On both the European and African continents, decision makers do not have sufficient 

information on how prices and availability of some factors which have a key influence on 

agriculture, will develop in the mid to the long term. For instance, what will be the cost of 

energy in 2050, and will world trade become more open or be confronted with more  

technical, economic or political barriers? These controversies and unknowns have led to 

fragmentation and lack of alignment not only in the research domain but also among (public 

and private) investors in agricultural research for development.  

 

The analysis developed through the initial work of PROIntensAfrica shows that four major 

constraining conditions need to be addressed to enhance the ability of strategic research and 

innovation (R&I) partnerships to respond effectively and appropriately to the expectations of 

governments and citizens, in European and African contexts. These are:  

 

- Each of the sustainable intensification pathways has its pros and cons in terms of 

their characteristics, their impacts on economic, social and environmental conditions 

and their impacts/implications for the short-term and long-term. Advocating for just 

one specific pathway in very diverse conditions limits the ability to harness the 
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potential of each of the pathways and their complementarity in light of different social, 

economic, and/or environmental conditions. 

- Contexts in which different intensification pathways are applied are diverse. What 

leads to sustainability gains in one place may not have the same results in other 

places in view of both social, economic and environmental concerns. Though these 

thoughts are generally accepted, researchers and decision makers lack appropriate 

frameworks to analyse the pros and cons of the different pathways to be able to 

identify the best solution from the multiple intensification options. 

- Investments tend to be mainly in scattered small scale projects,  which either have an 

R&I focus or a development focus, but there is a lack of coordination, comparison, 

and keeping of a track record. As a result, potential synergies and possibilities for 

mutual enhancement of efforts have not been harnessed; it also has led to repetitions 

of similar initiatives. 

- In general, projects tend to be funded for a relatively short period, typically three 

years which is not sufficient to build a strong evidence-base, to achieve synergy 

through interaction with other initiatives, to effectively communicate with 

policy/decision-makers, and to monitor and evaluate project results and impact.  

2.2. The way forward 

The identified constraining conditions point to a need for appropriate response in five 

different areas.  

 

Engaging with a diversity of pathways 

Both European and African agriculture encompass a multitude of farming systems and 

sustainable intensification pathways. While the dominant trend continues to be towards 

larger farms and industrialisation of agrifood systems, European agriculture has moved from 

a phase of input intensification to resource-use optimisation. Market diversification has led to 

a growing niche for speciality products, reflecting a partial change from agroindustrial to 

agroecological and organic food systems. On both continents, agriculture supports a wide 

range of farming communities and livelihoods. Clearly not all can or will move along an 

agroindustrial intensification pathway. In order to sustain and expand the livelihood basis for 

rural populations, policies and research must address and care for this diversity. This will 

contribute to food and nutrition security for all, by exploiting the full potential of sustainable 

agricultural intensification. 

 

Enhancing alignment between research institutes, private sector and civil society 

Research and innovation expertise on agricultural development often remains scattered 

among numerous African and European institutions. Very few have the capacity to cover 

comprehensively the whole of the agricultural sector with its diverse challenges. Private 

businesses and civil society wishing to invest in agriculture often have no access to relevant 

research expertise in their country or region. With rapid transformations in the agricultural 

sector, such knowledge deficiencies are likely to become more severe and will have a 

negative impact on exploring the potential of agricultural development. Hence, there is a 

need to develop research and innovation networks across borders, in order to bring partners 

from private sector, research and civil society together in joint projects. 
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Connecting funders to long-term research and innovation partnerships 

Developing long-term research and innovation networks across borders and across 

stakeholders will also enhance the connection between development investors and research 

and innovation institutions. This will have a double advantage:  research better informing 

investors on trade-offs and implications of investment options, and investors better informing 

research about their knowledge gaps and ambitions for up-scaling and outscaling of 

innovations for impact at scale.  

 

Connecting policies to research 

Agricultural development policies and agendas are often poorly connected to research. Both 

policy makers and development organisationsoften opt for approaches and priorities for 

which there is no clear evidence of their effectiveness. Also, for many countries, national 

research may not be comprehensive enough to provide such evidence base for policy-

making and design of interventions, particularly in a dynamic sectors such as those of 

agricultural and food. Strong links for improved knowledge circulation need to be build 

between research and policy-making, in order to support evidence-based policy formulation  

and development of the development agenda. 

 

Connecting to other sectors in agricultural development 

There is a need and opportunity for a wider connection of the opportunities presented by 

other sectors in agricultural development. Information and communications technologies 

(ICT) offer avenues for smart solutions in agriculture. Examples within the ICT domain in-

clude knowledge sharing between producers, connecting consumers with producers, organ-

ising supply chains or market information, providing climate information, and developing de-

cision support systems for input use or crop management. Environmental impact monitoring, 

labelling and quality assurance can also be facilitated by a combination of remote sensing, 

mobile sensor technologies, farmer reporting and community networks. Rapid developments 

in food and material science and local energy solutions offer huge potential for local pro-

cessing and value addition of for example, agricultural products, and  storage to reduce food 

waste. Finally, transformation of African agriculture is widening the playing field, enabling 

potential for a wider range of actors than those traditionally involved in development re-

search. The rapid transformation offers possibilities for technology shortcuts such as seen 

within the mobile banking sector in a number of African countries, which have developed 

faster there than in Europe. 

2.3. Emerging policy responses 

Challenges as discussed in the section above, have been identified in the road map FNSSA 

Road Map which was approved by the European Union (EU) Commission and the African 

Union (AU) Commission, and in a number of other continental initiatives like the Food 2030 

Directorate General for Research and Innovation initiative, the conclusions of the Directorate-

General for Agriculture and Rural Development Conference (January 2016) on 'Design the 

Path for EU agricultural research & innovationò, or the ñRural Futuresò programme of New 

Partnership for African Development (NEPAD) and national initiatives. 

 

As all other parts of the world, Europe faces the challenge to increase the sustainability of its 

agriculture and its food systems, while ensuring food and nutrition security. This is acknowl-
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edged by the European Common Agricultural Policy (CAP), which is currently being revised 

with the intention to obtain an effective policy for a more competitive and sustainable agricul-

ture and to enhance vibrant rural areas. The CAP and Horizon 2020 (the EU 2014-2020 

framework programme for research and innovation) have highlighted the need to improve 

agricultural productivity through research, exchange, knowledge transfer and promoting co-

operation and innovation. 

 

African political leaders are aware of these conditions and have therefore set, with the Mala-

bo declaration in 2014 and the Comprehensive Africa Agriculture Development Programme 

(CAADP) process, very ambitious goals for the improvement of African agriculture productivi-

ty. There is a growing mobilization amongst different stakeholders, from farmersô organiza-

tions to research institutions, to face these challenges. The Science Agenda for Agriculture in 

Africa (S3A), led by the Forum for Agricultural Research in Africa (FARA), is the most recent 

step in involving scientific research communities of the continent in this dynamic initiative.  

2.3.1. The Malabo Declaration 

The Malabo declaration (see Box 3) sets ambitious targets, such as increasing land and 

labour productivity, providing more and better rural jobs, strengthening smallholders, and 

increasing resilience. Clearly African leaders hope to ñnavigateò between intensification 

pathways with a vision for transforming African agriculture. 

 

 

Box 3 The Malabo Declaration 

 

The Malabo declaration, endorsed by African head of states in June 2014, includes 7 commitments: 

1. Recommitment to the Principles and Values of the CAADP Process 

2. Recommitment to enhance investment finance in Agriculture 

 o Uphold 10% public spending target 

 o Operationalization of Africa Investment Bank 

3. Commitment to Ending Hunger by 2025 

 o At least double productivity (focusing on Inputs, irrigation, mechanization) 

 o Reduce Post Harvest Losses at least by half 

 o Nutrition: reduce stunting to 10% 

4. Commitment to Halving Poverty, by 2025, through inclusive Agricultural Growth and Transformation 

 o Sustain Annual sector growth in Agricultural GDP at least 6% 

 o Establish and/or strengthen inclusive public-private partnerships for at least five 

 priority agricultural commodity value chains with strong linkage to smallholder 

agriculture. 

 o Create job opportunities for at least 30% of the youth in agricultural value chains. 

 o Preferential entry & participation by women and youth in gainful and attractive 

 agribusiness 

5. Commitment to Boosting Intra-African Trade in Agricultural Commodities & Services 

 o Triple intra-Africa trade in agricultural commodities 

 o Fast track continental free trade area & transition to a continental Common External 

 tariff scheme 

6. Commitment to Enhancing Resilience in livelihoods & production systems to climate variability and 

other shocks 

7. Commitment to Mutual Accountability to Actions and Results Through the CAADP Result Framework 

- conduct a biennial Agricultural Review Process 
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These commitments indicate that African head of states are well aware of the need for 

agriculture and food systems to evolve in ways which are conducive and specific to Africa. 

They  will work to avoid the negative trade-offs that have been observed in other countries: 

loss of rural employment due to conventional intensification (as has been the case in 

Europe), and the possible negative impact of the green revolution on the nutritional status of 

rural population (as is the case in some parts on India). 

African head of states aim to create their own African agricultural revolution. They will 

achieve this by exploring and documenting the diverse possible intensification pathways and 

then combining them in a portfolio of options. 

2.3.2. The Comprehensive Africa Agriculture Development Program (CAADP)  

The African Union, through the NEPAD has elaborated the agricultural development strategy 

called CAADP established in 2003 to alleviate poverty on the continent, and to improve food 

security and nutrition, farmersô livelihoods, resilience and the national added value in agricul-

ture. The AU promotes institutional development and federates bi-lateral and multilateral co-

operation to implement its strategy. CAADP will make these contributions by catalysing sus-

tained inclusive agriculture growth through five core results, namely: 

 

- increased agriculture production, productivity and value addition; 

- better functioning national and regional agriculture markets and trade; 

- increased public and private investment in agricultural value chains; 

- increased access to food, better nutrition and increased access to productive safety 

nets; 

- improved management of natural resources for sustainable agricultural production. 

 

The outline for a long-term EU-Africa partnership proposed will contribute to all five results, 

but in particular to the first core result, for which the target has been set to a doubling of 

productivity by 2024. 

2.3.3. The Science Agenda for Agriculture in Africa (S3A) of FARA 

The rationale for the Science Agenda for Agriculture in Africa (also referred to as the Science 

Agenda or S3A) is the imperative of having an overarching strategic framework to guide the 

broad areas of science that have to be developed by the African countries, their stakeholders 

and their partnerships. The Science Agenda is about the necessary transformation of nation-

al science and technology institutions in order to achieve the desired social and economic 

transformation of Africa. 

 

The key priority of the S3A is a more productive and efficient food and agricultural sector that 

as a minimum guarantees food and nutrition security. The Science Agenda is an organizing 

framework of issues, science options, and partnerships to bring about that desired future. It is 

operationalized within the larger framework of CAADP. The S3A is the structure for the im-

plementation of the Framework for African Agricultural Productivity (FAAP), which is a refer-

ence document for implementing the CAADP objective on agricultural science and technolo-

gy (CAADP Pillar IV). S3A also provides African decision-makers with the rationale for in-

creased investments in science and technology. 
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Overall, the Science Agenda provides the framework and guidelines for:  

 

- identifying the broad areas of science to be developed in partnership with the main 

stakeholders; 

- facilitating the necessary transformation of national science and technology institu-

tions; 

- helping to focus on the need for human capacity building at all levels; 

- facilitating increased funding from diversified sources to support science; 

- facilitating alignment of actions and resources to ensure value-for-money and desira-

ble impact; 

- facilitating effective partnerships among mandated African institutions at sub-

regional/regional levels and between these actors and their external partners; 

- committing to solidarity in science by sharing information, technologies, information, 

facilities and staff in pursuit of common challenges and opportunities. 

2.3.4. High Level Policy Dialogue and Road Map on FNSSA 

In April 2016, during a senior officials meeting of representatives of the High Level Policy 

Dialogue (HLPD) in R&I between the European Union and the African Union, the óEU-AU R&I 

Partnership on Food and Nutrition Security and Sustainable Agriculture road mapô (the HLPD 

FNSSA Road Map) was adopted. Its main objectives are to strengthen the collaboration be-

tween the two continents in this domain and to contribute to the innovative solutions related 

to societal challenges, in Europe and in Africa.  

 

The road map indicates that Africa and Europe share the challenge of producing more food 

for growing populations while reducing the environmental impact of food production system 

and their demands on ecosystem services. The two regionsô food production systems and 

value chains differ substantially in many ways, for instance in their influence on global food 

supply, in the access of farmers to knowledge, services, and technologies, in their productivi-

ty, and in the availability of uncultivated land. Yet, while demographic trends that are de-

manding increased production are concentrated in the global South, Europe and Africa share 

the aim of enhanced sustainability of their production systems.  In addition, both regions are 

facing significant structural and organizational transformations in agricultural and rural set-

tings entailing far-reaching social change, although the trajectories of these changes differ in 

the two regions. 

 

Key features of the envisaged HLPD partnership are the enhanced coordination of FNSSA-

relevant research and innovation policies, programs and funding mechanisms between Eu-

rope and Africa. This will build on experiences to create synergies, optimize investment, and 

identify gaps. The partnership should operate across the entire value chain, linking research 

to innovation, and involving all relevant stakeholders for enhanced impact at the local level. 

Research programs need to be jointly designed, owned, managed and resourced. An inte-

grated approach is required, recognizing the crosscutting nature of entrepreneurship, re-

search infrastructures and research and innovation capacity building.  

 

An EU-Africa Working Group (WG) has been created for the road map and should hold its 

first meeting in 2017. This WG will oversee the implementation of this road map and report 

on its progress, in particular on its three thematic pillars - sustainable intensification; agricul-
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ture and food systems for nutrition; and the expansion of agricultural trade and markets- as 

well as its crosscutting activities issues like innovation facilitation and capacity strengthening. 
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3. Towards a Strategic Research & Innovation Partner-
ship  

The main objective and expected result of the PROIntensAfrica project is a proposal to set 

up a strategic research and innovation partnership that addresses the complexity of sustain-

able intensification of the agri-food systems in Africa. Such proposal needs to include vision 

and mission of the partnership, the research and innovation agenda, and the governance 

and funding modalities, and expected impact. In this chapter, we outline the main character-

istics of the proposal. More detailed information can be found in the PROIA deliverables2. 

3.1. Vision and mission 

The intentions and ambitions of the future strategic Research and Innovation partnership is 

summarised in its vision, which is an aspired future characterised by: 

 

Efficient mobilisation of knowledge, expertise, capacities and investments, from both Europe 

and Africa, in a long-term research and innovation partnership which delivers on food and 

nutrition security and sustainable agri-food systems through a deeper understanding and the 

promotion of the diversity of intensification pathways. 

 

 

 

 

                                                
 
2 http://www.intensafri ca.org/documents/?wpdmc=deliverables  

Figure 1 Research informs policies to enable complementary and evaluation of pathways 

to sustainable intensification. 

http://www.intensafrica.org/documents/?wpdmc=deliverables
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The proposed efforts to contribute to seeing this vision become reality are based on a three-

dimensional mission: 

 

- to improve efficiency and efficacy of R&I through coordination and collaboration through 

an long-term partnership arrangement;  

- to provide contextual evidence on the potential of a diversity of sustainable intensification 

pathways by using an innovative R&I agenda;  

- to tailor research & innovation outputs and outcomes to needed information for policy and 

decision-making in support of sustainable development. 

3.2. Dimensions of the mission  

3.2.1. Dimension one: A long-term partnership for alignment 

A key dimension of the mission is to provide a mechanism for long-term partnership between 

EU and Africa linking policy formulation to projects implementation, involving wide stakehold-

er representation, and building on what already exists. 

 

The strategic research and innovation partnership will focus on the improvement of the food 

and nutrition security and the livelihoods of the African rural population by exploring and capi-

talising on the diversity of pathways to sustainable intensification of African agri-food sys-

tems. The partnership will benefit from the rich expertise and experiences from leading scien-

tists in both Europe and Africa. With the advances made in Europe and in Africa on agricul-

tural research for food and nutrition security, there are good opportunities for further 

knowledge exchange and co-learning between the two continents to work together in ad-

dressing shared challenges, and specific challenges, in particular in Africa. In addition, the 

partnership should result in better pooling of resources for large and coordinated research 

and innovation projects at scale, thus minimizing the overlap and maximizing the comple-

mentarity between the projects. 

 

 

 

 

 

Figure 2 Pooling of resources in the new IntensAfrica Partnership for a more effective R&I 

activities to enhance FNSSA. 
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Such a partnership will require a concerted effort of different types of institutions to jointly 

implement the proposed agenda. It adds value by connecting experiences from different sit-

uations that are all affected by rapid change caused, for example, by population growth, ur-

banization, climate change, market development and use of ICT.  

 

The IntensAfrica consortium represents research and platform organizations, which are well 

linked to a wide array of partners in their respective regions, especially policy institutions and 

the private sector. This puts the consortium in good position to drive its vision of long-term 

partnership for research and innovation and support projects that favour the mission. The 

rationale is that, in this way, the consortium in itself reflects a broad partnership.  

3.2.2. Dimension two: An innovative R&I agenda harnessing the potential of 
diversity of sustainable intensification pathways 

Different sustainable intensification pathways are promoted and described in the literature. It 

is unrealistic to expect that only one of these pathway options would achieve sustainable 

intensification of agri-food systems. Due to the diversity of the agro-socio ecosystems, a one-

size-fit all solution does not exist. Instead, the strategic partnership will explore, compare and 

document the diversity of intensification pathways, thus helping decision makers (starting 

with farmers) to exploit the full potential of each pathway. It is the starting point of the In-

tensAfrica consortium that combining elements of different pathways and learning to navigate 

between pathways will yield innovative systems that are optimally adapted to specific con-

texts.  

 

The strategic partnership will assess the efficiency and effectiveness of different pathways to 

improve agri-food systems and the livelihoods of African rural population. At the same time, it 

will contribute to exchange knowledge and lessons learned between European and African 

producers and consumers. The sustainability aspects of the different pathways explored and 

used in the comparative analysis include environmental, economic and social externalities 

along the whole value chains and in the food networks. 

 

The strategic partnership also supports the view expressed in the HLPD FNSSA Road Map 

that there is a continuum between research and innovation. Knowledge generation and tech-

nology development and adoption of the technologies together are not a one-way and linear 

process. This has two practical implications:  

 

-  the activities of the strategic partnership will be implemented using multi-stakeholder ap-

proaches; 

-  the partnership strategic agenda will be a combined Research and Innovation agenda. 

3.2.3. Dimension three: An impact-oriented partnership contributing to sustain-
able development 

The partnership will design and implement novel agricultural production systems with the aim 

to transform whole agri-food systems. In conjunction with economic development, the ap-

proach also includes many other aspects such as value-chain and market development, pro-

cessing, institutional and governance issues, alliances among diverse sets of rural and urban 

actors and creating the enabling environment for business to thrive with the policy makers.  
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The strategic partnership programme will actively contribute to empowering women and 

youth. These groups are to be key players in making smallholder farmers and other actors of 

the agri-food systems more entrepreneurial. By supporting this transition, the strategic part-

nership will contribute to poverty reduction and food and nutrition security at scale.  

 

The strategic partnership will be strongly aligned with the policy environment and will pay 

particular attention to engaging the national and regional policy makers in a shared science 

and innovation agenda.  

3.3. Unifying principles for the strategic partnership 

The strategic partnership will be anchored on the following six core principles:  

 

- Embracing complementarity: the partnership will actively promote the coexistence of dif-

ferent sustainable intensification pathways, as their performance will vary widely across 

systems and across the diversity of both African and European farming realities. One sin-

gle sustainable intensification pathway cannot cater to all needs. 

- Recognising that sustainability is a multi-criteria objective with many possible trade-offs: 

the choice of a pathway will inevitably include elements of societal choices and making 

trade-offs.  

- Mobilising existing and new knowledge through a multi-stakeholder approach:  sustaina-

ble intensification of the agri-food system is a complex societal problem that cannot be 

addressed only by technical researchers. The strategic partnership will enhance actively 

the required cross-sector interaction in research and innovation processes, by wide 

stakeholder inclusion and crosscutting calls for proposals involving technical and social 

sciences. 

- Providing evidence-based policy support tailored to different levels of decision making: 

outcomes have to be made available for decision makers at all levels, ranging from indi-

vidual farmers, rural innovation knowledge managers, private businesses and local, re-

gional and national policymakers. Fundamental research may be facilitated when such 

knowledge is emerging as needed from the applied and policy oriented research activities.  

- Being aware of ólock-insô (path dependencies) and of the need for adaptive practice: de-

velopment trajectories often lead to lock-ins, in particular when specialised production re-

duces resilience because of limited options for adaptive practice, which leads to vulnera-

bility. The concentration of power in a small number of global companies in the agro-

industry sector may exacerbate this threat of lock-in and paradigm dependency.  

- Being ready to engage in a long-term partnership: Sustainable intensification of the agri-

food systems in Africa and Europe is a complex issue, involving many stakeholders with a 

variety of interests. Building strategic alliances will take time. Ensuring continuity in the 

partnership will also add value, promote coherence and generate impact. 
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4. The sustainable intensification pathways concept 

The comparative pathways approach adopted by PROIntensAfrica project has proved very 

useful in analysing and exploring the diversity of various current agricultural transformation 

processes and development options, in characterizing their effects, and in identifying R&I 

issues. It is proposed to extend and systematise this approach in the future R&I agenda on 

sustainable intensification of the agri-food systems. In this chapter, a general introduction to 

the pathways is provided and key arguments for exploring a diversity of sustainable intensifi-

cation pathways discussed. 

4.1. Typology of pathways 

Four pathways were pre-identified in the 2014 initial project proposal: the ñhigh input path-

wayò, the ñsustainable intensive agricultureò pathway, the ñagro-ecology pathwayò and the 

ñorganic agricultureò pathway. The work carried out in 2015 and 2016 by PROIntensAfrica 

and in particular, the case studies and the literature review have led to a revised and im-

proved typology as described in Box 4.  

 

The four pathways do not match exactly with all specific individual intensification trajectories, 

nor do they cover all possible intensification pathways. These are rather simplified construc-

tions, based on identified agricultural sets of practices, principles, and schools of thought but  

 

Box 4 PROIntensAfricaôs typology of pathways 

 

Conventional 

Pathway 

This pathway is characterised by high use of external inputs (such as 

improved varieties and breeds of crop and livestock, GMO, pesticides 

and mineral fertilizers) and extensive use of irrigation and mechaniza-

tion. This pathway is a continuity of the green revolution and com-

mends the use of high-tech provided that such will improve productivi-

ty. It typically refers to maximizing production as its goal in the short 

term. 

 

Eco-technical 

Pathway 

The eco-technical pathway seeks to integrate indigenous knowledge 

and ecological services to ensure a sustainable intensive agriculture. 

It primarily seeks intensification through rational use of biotechnology 

(including GMO), modest external inputs, irrigation and mechaniza-

tion in such a way that the ecological cycles are maintained. 

 

Agroecological 

Pathway 

The agroecological pathway is based on a convergence of agronomy 

and ecology. Maximization of productivity or production are not the 

main goals of this pathway rather the optimization of outputs while the 

farm systems are retained in a healthy version.  Intensification in this 

sense is subordinated to food sovereignty and justice, welfare devel-

opment and autonomy of the production system and of the farm. 

 

Organic Pathway 

The organic agriculture pathway refrains from the use of pesticides 

and mineral fertilizers and emulates ecological systems and cycles. 

Intensification for this pathway means a shift to better quality products 

and certification to get better prices for the produce. 
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with an attempt to clarify contrasts between options. The different pathways presented show 

a particular orientation that is implicitly or explicitly linked to a broad political vision on devel-

opment strategy. Different pathways, however, can co-exist in space and time. This coexist-

ence might involve recurrent competition for resources, but pathways can also be comple-

mentary and even interact in positive ways.  

 

This typology is the result of an iterative process, starting from an initial preliminary typology, 

then revised and refine through an extensive literature review (Project Deliverable 2.1), 17 

cases studies in Africa (Project Deliverable 2.3)3, and several workshops with experts and 

stakeholders.  

 

The concept of pathways is used here in a double perspective: to classify the current sys-

tems, as well as to highlight the socio-technical trajectories for sustainable intensification.  

 

This classification into pathways is helpful to compare the paradigms in terms of their per-

formance. In addition, the typology helps the R&I stakeholders and public policy makers in 

positioning themselves and their actions and initiatives. The pathways are not ñmodelsò in the 

sense of possible technical packages of intensification, but proxies allowing for a structured 

consideration of the large diversity of intensification situations. Current farming systems re-

flect these pathways as well as many combinations of these options, which means that 

boundaries of pathways are open and farmersô practices may shift between as well as com-

bine pathways in space and time under the influence of multiple factors.  

4.2. Pathways, contexts, and trade-offs 

The diversity of the climatic, soil, social, economic and political conditions results in a diversi-

ty of production systems that match specific conditions. The pathways will differ in function, 

performance and impact in terms of: 

 

- means: the intermediary inputs and other means mobilized beside the classical assets for 

producing; 

- outputs: the products and services resulting from agricultural performances, land produc-

tivity, income and livelihood;   

- outcomes: the direct effect of production and income, such as quality of food and food 

security, equality and equity, social and environmental sustainability; 

- organization: the interaction between farms and the interaction of farms and farmers with 

the prevalent institutional environment, as well as the impact on wider agri-food system; 

- impact: e.g. changes in productivity, environmental impact, effect on employment, de-

pendency on external inputs, and ecological processes.  

 

Figure 3 shows an example of some performance variables regarding impact that can be 

used to compare the advantages and trade-offs of pathways. 

                                                
 
3 The case study reports can be accessed at http://www.intensafrica.org/documents/?wpdmc=case -study -
reports   

http://www.intensafrica.org/documents/?wpdmc=case-study-reports
http://www.intensafrica.org/documents/?wpdmc=case-study-reports
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In addition, the literature review and case studies pointed out that intensification models im-

ply different factors and drivers of intensification: 

 

- factors include the three classical production factors: land, labour and capital. Other fac-

tors are human and social capital (including knowledge, innovation, power), as well as 

ecosystem services and ecological processes.   

- drivers relate to four levels of change: macro level, local level (community/territory), the 

household level and the field level. Understanding the actual dynamics that make a 

farmer, a community or a government take decisions towards the choice of a particular in-

tensification pathway is of utmost importance for policy making. 

4.3. Detailed pathway description 

Based on the results of the PROIA project, an updated and fine-tuned definition of the path-

ways and a framework for pathways description has been developed. This framework used 

five key aspects to describe and differentiate the pathways: 

 

- vision, mission and values; 

- organization of stakeholders in the food chain, markets and governance; 

- dimensions addressed by the agricultural model; agricultural practices; 

- agricultural techniques, technologies and approaches being used, and 

- source of, and flows of, energy and materials. 

 

Table 1 describes the pathways using these key aspects. 

  

Figure 3 Illustrating the multi-dimensional performance of pathways  an example 

(numbers used were chosen partially to highlight pathways diversity) 
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Aspect Description Conventional pathway Eco-technical pathway Agroecologal pathway Organic pathway 

1 ïVision, mission 

and values with 

regard to sustainable 

intensification as 

declared by their 

supporters  

An intensification pathway is 

more than a simple set of tech-

niques. Convictions, ideology, or 

epistemic and social community 

membership define a school of 

thought in which the pathways 

arise and develop. A pathway is 

embedded in a vision of the role 

agriculture should play in na-

tional economic transitions and 

widely in development.  

Dominant focus on maximizing 

production and/or productivity. It 

seeks to strengthen the utility of 

the natural production assets to 

ensure continuous production to 

meet human needs and foster 

profitable models. It assumes 

that resulting negative effects 

generated by intensive produc-

tion can be repaired by science. 

Focuses on maximizing re-

source potential for increasing 

production. Promotes balanced 

productive, environmental, 

economic, and social develop-

ment model.  

This pathway is strongly sup-

portive of biotechnologies, but 

introduces itself as the improved 

green revolution, by taking into 

account its excesses. 

Promotes a family model of 

agriculture that is based on 

environmental, economic, and 

social values. Labour and land 

optimization goals are consid-

ered subordinate to local auton-

omy and sovereignty, natural 

resources management, as well 

as to welfare, better livelihoods 

and food sovereignty.  

Originally very close to the 

agroecological pathways visions 

and values. Human, animal and 

plant health are the main drivers. 

In its later development, intensi-

fication means a shift to better 

quality that should allow better 

prices. 

Labour productivity has to rise in order to achieve the shift of labour 

forces from agriculture to the others sectors until productivity equali-

ty. 

2 - Organization of 

stakeholders in the 

food chain, markets 

and governance 

Agrifood systems differ in their 

organization scheme, especially 

in terms of degree of concentra-

tion of stakeholders and rela-

tionships between stakeholders, 

leading to specific governance 

models and norms. 

These pathways tend to lead to food chains with high levels of con-

centration, especially in the processing and commercialization seg-

ment. Private investments and public-private partnership are highly 

compatible with these pathways, which may lead, especially in path-

way 1, to encouraging large-scale farms and their dependency to 

agro-supplies. In pathway 2, coexistence of diverse farm structures 

is implicitly promoted. These pathways together aim to provide 

standardized products for mass trading and consumption. Economy 

of scale is a common goal along the value chains. 

This pathway mainly focuses on 

medium and small-scale farms 

and local and national, markets; 

it favours a network of multiple 

local stakeholders; and long 

value chains integration requir-

ing specific conditions is in-

volved. 

Organized around specific mar-

ket chains allowing certification 

for additional value creation, 

both at local and international 

scale. International movements 

and regional organizations 

support organic agriculture, but 

dedicated policies are currently 

few and of limited scope.  

3 - Dimensionality 

 

Pathways might focus on tech-

niques for increasing productivity 

or include an environmental 

and/or a social dimension. 

Focuses on technical dimen-

sions.  

Focuses on technical and envi-

ronmental dimensions. 

Focuses on technical and envi-

ronmental dimensions. Social 

dimension is inherent to this 

pathway. 

Focuses on technical and envi-

ronmental dimensions. Social 

dimension is often present but 

not necessary. 

Recent advances in mainstreaming the social policy dimension for 

trade, input supply and infrastructural development. 

4 - Agricultural tech-

niques, technologies 

and approaches 

being used 

 

Practices are different from one 

pathway to another. Practices 

that are radically different across 

systems include the use of 

pesticides, fertilizers and GMOs. 

Other practices are frequently 

used in the different pathways.  

High external inputs used, nota-

bly breeding (including GMO), 

pesticides and mineral fertilizers.  

 

Rational use of biotechnology 

(including GMO), external in-

puts, irrigation and mechaniza-

tion; and increasing use of 

natural processes in cultivation 

processes. 

Technical rationale and main 

goals are to maximize natural 

processes involved in cultivated 

process in order to diminish 

external inputs, and their related 

costs. Autonomy of the produc-

tion systems is also a key objec-

tive. 

Strict option of no-chemicals, no-

artificial inputs. The organic 

pathway refrains from the use of 

synthetic pesticides and mineral 

fertilizers and emulates ecologi-

cal systems and cycles. 

5  - Source of, and 

flows of, energy and 

materials 

Source of energy and degree of 

use of external inputs for pro-

duction are different across 

pathways.  

Massive use of fossil fuel, agro-

chemicals and mineral fertilizers 

from industries.   

Seeds provided by firms. 

Use of fossil energies, but open-

minded to alternative sources.  

Seeds largely provided by firms. 

Seeks to minimize the use of 

fossil energies and favour re-

newable energies. Seeds locally 

grown and selected.  

Seeks to minimize the use of 

fossil energies and favour re-

newable energies. Carefully 

monitored seed production. 

Table 1 Detailed description of the pathways along five dimensions 
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4.4. Stepping stones for an R&I agenda 

Results from the analysis of PROIA Case Studies4 reveal a number of issues that helped to 

shape the R&I agenda. It was found that: 

 

- in most parts of the world, the conventional pathway led to strong increases in land and 

labour productivity and accompanied rural and economic structural transformation. In 

Sub-Saharan Africa, however, efforts to improve productivity by applying this pathway 

have often resulted in limited production increases, much lower than expected. In addi-

tion, these production increases were not sustainable. One of the reasons for this limited 

impact relates to a lack of inputs like mineral fertilizers. The amounts used per surface 

unit are much lower than those applied in Europe. However, the reasons for low input use 

are complex. Issues such as labour opportunities, effective land-use intensity, food mar-

kets on local, regional and international scales, collective action, public goods, as well as 

policy formulation and implementation are important aspects to take into account. It is es-

sential that they be included in the research for sustainable intensification. 

- the case studies clearly show multiple concerns about the conventional pathway regard-

ing the future: environmental threats in combination with alarming messages on uncertain 

food and nutrition security. Loss of soil fertility, increased erosion and multiple vulnerabili-

ties of production and food systems have forced farmers to explore more sustainable al-

ternatives.  

- some local successes in terms of yield increase and market integration have been identi-

fied and analysed. Most case studies describe promising options for intensification, but 

the analysis is usually coupled to more pessimistic reflections about the sustainability. 

This is partly due to scattered project implementation of short-term research and innova-

tion actions. There is a need for long-term collective and organized action to address the 

different components of sustainability.  

- the case studies show the risks, and sometimes the ambiguity, involved in alternative 

solutions proposed by researchers and extension services. Most of the studies argue for 

a greater use of conventional pathway factors of intensification (genetic engineering, 

mineral inputs, mechanization, accompanied by credits, collective action, etc.) and for a 

modernization of production structures. This is inspired by structural transformation that 

has occurred in developed countries and in emerging economies. At the same time, the 

case studies highlight the difficulties encountered in making this shift and its weak com-

patibility with the environmental sustainability requirements. There is now an appeal to 

shift from the conventional pathway towards the ecotechnological pathway.   

- the production intensification patterns of the different commodities are not equally distrib-

uted between pathways. For example, fruit production intensification is mainly addressed 

through agroecological pathway projects, and only secondarily by ecotechnological and 

organic pathway projects. Animal production intensification, however, is mainly ad-

dressed through ecotechnological pathway projects, and secondarily through conven-

tional and agroecological pathways projects. 

 

 

                                                
 
4 For more detail, please visi t http://www.intensafrica.org/blog/download/d2 -3- light -case-study -and - in -depth -
case-study -reports -of - identified -cases - including -a-synthetic -cross -analysis - report/   

http://www.intensafrica.org/blog/download/d2-3-light-case-study-and-in-depth-case-study-reports-of-identified-cases-including-a-synthetic-cross-analysis-report/
http://www.intensafrica.org/blog/download/d2-3-light-case-study-and-in-depth-case-study-reports-of-identified-cases-including-a-synthetic-cross-analysis-report/
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5. The Research and Innovation (R&I) agenda  

New approaches to research and innovation are required since sustainable intensification is 

about not only increasing outputs, but also about prudent and efficient use of resources, eco-

system services, social and economic impacts, induced technological dependency, and limits 

of natural and energetic resources. New exciting pathways of sustainable intensification are 

emerging as alternatives to conventional intensification, such as eco-technological, agroeco-

logical, and organic farming. These pathways need to be analysed and compared, with the 

appropriate tools and metrics, in order to evaluate their performance and resource-use effi-

ciency, and their sustainability. Comparative research is needed to fully unlock the potential 

and limitations of related approaches. Responding to this situation, the PROIntensAfrica pro-

ject has developed an innovative research and innovation agenda. 

5.1. The R&I framework 

The PROIntensAfrica proposed R&I agenda will connect pathway-orientated comparative 

R&I in relation to performance domains, dimensions, levels, and conditions. The figure below 

illustrates this ambition. 

 

 

 

 

Figure 4 A framework for the configuration of the R&I agenda. 
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The R&I framework on the configuration of R&I efforts have three concrete implications: 

 

- The research and innovation agenda needs to work with a diversity of intensification 

pathways and provide keys to comparing the pathways. Research on one pathway can 

still be considered under the condition that the evidence provided can be used for compar-

ison. The agenda should also avoid ñblind spotsò and promote a balanced approach be-

tween pathways, or at least require a justification of funding distribution between the 

pathways. 

- Products from the implementation of the agenda need to address the main controversies 

regarding how to achieve sustainable intensification and food and nutrition security. Such 

products should emerge from effective, multi-criteria and multidisciplinary comparisons. 

- The potential of different pathways needs to be explored equally in relation to the range of 

different commodities and to the variety of geographic areas. R&I budgets should be allo-

cated in ways that allow for the exploration of the full potential of the different pathways.   

5.2. Performance dimensions, levels and conditions 

Comparing the potential and performance of the intensification pathways needs to be done in 

relation to a range of parameters in different contexts. The proposed R&I agenda therefore 

focuses on comparison in relation to the three dimensions of sustainability,   levels of scale, 

and conditions.  

5.2.1. Dimensions of sustainability 

 

Environmental sustainability is the 

ability of the environment to support a 

defined level of environmental quality 

and indefinite natural resource extrac-

tion rates. Even though this is regarded 

as being the foremost challenge for the 

world, many consequences of unsus-

tainable practices will only be obvious in 

the future, and therefore this problem 

tends not to receive the attention it de-

serves. 

 

  Figure 5 Dimensions of sustainability.  

 

Economic sustainability is the ability of an economy to support a defined level of indefinite 

economic production. It includes for example, ensuring farmers livelihood, the replacement of 

retiring farmers by a new generation, affordable prices for consumers, fair distribution of rev-

enues along the agricultural value chains. 

 

Social sustainability is the ability of a social system, such as a country, family, or organiza-

tion, to function at a defined level of social well-being and harmony indefinitely. Problems like 
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war, endemic poverty, widespread injustice, and low education rates are symptoms of a sys-

tem that is socially unsustainable. 

 

Resilience is a key dimension of sustainability. Resilience refers to the ability to adjust easily 

to or to recover from changes that had affected the agri-food systems negatively. The re-

search and innovation agenda is geared towards enhancing resilience of agri-food systems 

by harnessing the potential of a diversity of sustainable intensification pathways. This creates 

opportunities for responding appropriately to both the existing and the emerging vulnerability 

context of trends and shocks that affect agri-food systems. 

5.2.2. Levels of scale  

Pathways will perform differently at various levels of scale: what shapes the pathways as well 

as what do affects the characteristics of the pathways.  These levels include: 

 

-  field level: for specific activities on parts of production and food systems, relevant for 

one specific pathway or for several pathways; 

-  household level: it is the farmersô decision-making level for choices and implementa-

tion of sustainable intensification measures for agricultural production. Issues to be 

addressed include trade-offs between sub-household activities, decision making pro-

cesses, also in relation to external factors; 

-  village/landscape/regional level: wider agri-food and innovation system, markets, in-

stitutional dynamics,  processing, and employment; 

-  national/country level: national and international agendas and policies, world markets, 

national and international trade. 

5.2.3. Conditions 

The African continent is enormous, and has a large variety in agro-ecological and socio-

economic conditions. From a biophysical point of view, climatological conditions vary from 

very humid (more than 4000 mm of rain/year) to semi-arid agricultural lands. Land can be flat 

or very hilly; altitudes vary from sea level to high-lying plateaux and mountainous areas. Soils 

can range from sandy to clayey, strongly influencing hydrology and fertility of the soils. The 

socio-economic characteristics occurring in Africa range greatly for example, in population 

density, ethnic group composition, areas of urbanization, and access to markets.  

 

All these conditions result in diverse agricultural production systems and the related food 

systems, each with its specific characteristics. This high diversity determines also the chal-

lenges and opportunities for sustainable intensification and the ways to achieve it.   

 

Scaling-out and scaling-up of results and outcomes of the future R&I partnership programme 

can only be enhanced by taking into account the prevailing conditions of the area were the 

sustainable intensification activities were successfully implemented.  

5.3. Performance domains 

The six R&I thematic domains detailed below are aligned with the main themes of the Sci-

ence Agenda for Agriculture in Africa. Their joint implementation will facilitate a crosscutting 
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approach of diversity and allow informed comparisons (see Part 3.3 on strategic partner-

ships). Main concepts leading to the choice of the six thematic domains for the strategic 

partnership include: 

  

- considering agriculture models and intensification not only in terms of production and 

markets, but as part of a food-system; 

- tackling the role of agriculture in a more generic human or societal development; 

- agriculture and food system transition are complex, an integrated perspective is needed, 

rather  than a sector approach; 

- reframing research regarding the challenges and opportunities faced by sustainable inten-

sification of the agri-food systems; 

- anticipating future transitions towards sustainable agri-food systems under changing fac-

tors and drivers. 

  

The six thematic domains are given in Figure 6. The six thematic domains and the four 

intensification pathways form a matrix which alloww cross-pathway comparison and 

exchange as well as  cross-thematic performance analyses. 

 

 

 

5.3.1. Megatrends and challenges, drivers of change for agriculture in Africa 
(theme 1) 

Context and objective 

The PROIntensAfrica case studies clearly show the discrepancy between the drivers for 

intensification in Africa, the limited improvement in production and performance growth, and 

the reduced success in achieving  structural transformations. Apart from specific dynamic 

Figure 6 Comparative analysis of pathway performance in thematic domains. 


































