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Introduction

The New Millennium has witnessed a dramatic economic resurgence in a growing number of African countries. The agriculture sector has contributed significantly, and it has also benefited from important cross-sector synergies. This paper examines some of the implications of the African economic resurgence, with a special focus on the agricultural sector and on agricultural research in particular. The paper is organized into three sections. The first section examines how economic growth and progress on a number of other human development indicators vary across African countries, and explores some of the underlying drivers that separate successful from less successful countries. The second section considers how the recent economic dynamism affects agriculture, and explores some of the new opportunities and challenges created in the new context. Actions that need to be taken by African governments and by international donor partners to sustain the agricultural resurgence are also examined. 

The third section focuses on what these broad economic changes mean for agricultural research. Although for reasons of brevity and simplicity, the section focuses primarily on the crops sector with little attention given to livestock, and within crops research on genetic improvement, many of the principles discussed apply more broadly as well. The section traces how agricultural research strategies in Africa have evolved over the last 40 years and revisits some of the lessons learned from the Asian Green Revolution, proposing alternative approaches that may be better suited to the African context. It also considers how research systems must adapt for greater efficiency and impact, and in particular how they need to respond to the new opportunities and challenges presented by an increasingly commercialized agricultural sector. The paper concludes by recommending a series of actions by researchers and policy makers to ensure more equitable outcomes as African agriculture becomes increasingly market-oriented.     

I  The Economic Resurgence

During the last 10-15 years, Africa has become one of the most rapidly growing regions of the world. Emerging from nearly three decades of uneven and generally stagnant economic performance, the continent’s cumulative GDP has increased at an average annual pace of 4.9% between 2000 and 2008. Excluding the countries of North Africa, strong growth has also been recorded in sub-Saharan Africa.  Reversing the secular decline in average per capita incomes that marked SSA during the 20 year period beginning in the mid-1970s, per capita incomes have in fact grown steadily since the mid-1990s, recording a rise of 20% between 1995 and 2008. Recent analyses have described the growth path, explored some of the underlying drivers, and have concluded that Africa’s long-term growth prospects are strong if key opportunities can be exploited and if major internal and external challenges are successfully managed  (McKinsey Global Institute, 2010; Radelet, 2010).   
Well Beyond the Global Commodity Boom. 

Africa’s growth is much more than a mere reflection of rising global demand for commodities. Driven in part by the emergence of China, commodity prices in global markets have experienced large and sustained increases. Oil prices rose from less than $20 a barrel in the late 1990s to exceed $145 in 2008, and similar increases have been experienced for other raw materials, including a wide range of minerals and many food commodities. A number of African countries have responded to the high prices by increasing production and exports. Some of the largest gains from the commodity boom have been achieved by Algeria, Libya, Nigeria, Angola, Gabon, the DRC and South Africa. 

But McKinsey shows that only 24% of the GDP growth in Africa since 2000 can be directly attributed to oil and other natural resources, which combined grew at an annual rate of 7.1% (McKinsey). The fastest growing sectors have been tourism (8.7%), finance (8%), transport and communications (7.8%), construction (7.5%) and utilities (7.3%). Agriculture during the period grew at a rapid pace of 5.5%, contributing to 12% of the aggregate growth across the continent. In short, the African resurgence is broad, both geographically and across sectors, and is not an artifact created by the current commodity boom. Indeed, the most rapid growth has been achieved among a set of sub-Saharan African countries that are not oil exporters.

Diversity in Country Performance – The “Emerging Countries”.  

Compelling evidence to this point is Radelet’s analysis of growth trends and drivers in several distinct sets of SSA countries. Radelet identified 17 “emerging countries” – none of which are oil exporters – all of which exceeded GDP growth rates of 5% and (with the exception of one) per capita income growth of 2% during 1996-2008. As a group, the 17 countries achieved average per capita growth rates of 3.2% over the period, compared with the nine major oil exporting countries of SSA which experienced less than 2% growth. 

Table 1 lists the “emerging countries” and shows two growth measures for the period 1996-2008. Also shown are three other sets of countries categorized by Radelet, including “threshold countries” which have somewhat lower or more recent growth in per capita incomes but which are becoming positioned for more rapid and sustained economic expansion. A number of economic and social indicators from the 17 “emerging countries” suggest not only that the foundations are being laid for sustained growth well into the future, but that growth is contributing directly to poverty reduction. As a group, the real value of investment has doubled between 1995 and 2008, with a significant share being attracted from foreign investors. Foreign direct investment into the “emerging countries” increased four-fold in real terms since 1995, reflecting their increasingly competitive global position. The value of trade over the same period more than doubled. At the same time, total factor productivity in the 17 countries grew to nearly 1.5% per year since 1995, reversing negative growth during the preceding 10 years. In almost all other SSA countries, total factor productivity has remained near zero or negative.


Social indicators also reflect major gains. Infant mortality rates in the “emerging countries” fell by more than 20% between 1996 and 2008 (compared to a roughly 5% decline in oil exporting countries) and similar gains have been achieved in primary school enrollment rates as well as in a number of other education indicators. And it is now clear that improvements in health, education and economic opportunities are catalyzing large declines in both fertility and population growth rates since the early 1990s, with the “emerging countries” once again leading the way. 

These broad economic and social advances are reflected in solid progress on the poverty front, with poverty rates declining at roughly one per cent a year for more than 10 years – the steepest decline recorded in post-independence SSA. Progress towards the Millennium Development Goals is also impressive, with 13 of the 17 “emerging countries” projected to achieve at least half of the MDGs by 2015. This contrasts with only three of the nine major oil exporting countries, and three out of 16 of the other non-threshold countries (Radelet).   

Factors Underlying the Resurgence

Identifying broad and sustained growth in such a large number of SSA countries serves at least two purposes. First, it demonstrates that robust, internally driven economic and social progress is possible in SSA. Second, it is important to identify the underlying factors and to draw lessons for SSA countries that are making less progress. Simplistic geographic explanations fail to explain the resurgence of the 17 “emerging countries”, which are distributed across all the main sub-regions of Africa and include both coastal and landlocked nations. Nor do colonial histories, as the group includes anglophone, francophone and lusophone countries. Rather a combination of factors that converged in the mid-1990s is likely to explain a large part of their success. These factors may well point the way for other SSA countries to follow their example (Radelet; McKinsey).     
Improved Governance. The last 20 years have seen substantial progress in Africa across a number of political indicators. These include greater adherence to the rule of law, improved transparency, more stable and effective political institutions, greater respect for basic civil and political rights, freedom of the press, the institutionalization of democratic processes and expectations, and the orderly transfer of power. Indeed, between 1989 and 2008, the number of SSA countries with functioning democracies has increased from only three to 23 (Radelet). It is significant that these include 13 of the 17 “emerging countries”. While still a work in progress, improved governance has contributed directly to social and economic progress in many ways, including the incorporation of a wider set of societal interests into national economic planning and management, less civil instability and violence, and reduced corruption.
Economic Management. In the early 1980s, the IMF, World Bank and most western bilateral donors began tying foreign assistance to the implementation of deep policy reforms that were collectively aimed at eliminating macroeconomic barriers to growth and improving the business climate. The so-called structural adjustment programs (SAP) presented aid recipients with directives to reduce inflation, balance budgets, devalue currencies, lower foreign debt, limit and redefine state activities in the economy, reduce corporate taxes, and liberalize both internal and external markets. During the 1980s, however, many of the reform elements were implemented poorly and often only partially by most governments, with key components frequently reversed, heightening economic uncertainty. The immediate consequences of SAP were generally negative, including political instability and greatly reduced government services in health, education, research, extension, etc..  Nevertheless, by the mid-1990s, with more effective implementation and adjustments aimed at better tailoring measures to fit country circumstances and results, economic performance had improved most in those countries that had best managed and sustained  key reforms. Not surprisingly, the 17 “emerging countries” were the most successful in eliminating the major barriers to growth (Radelet).   
Rebalanced Relationships with the Donor Community. Donor support to sub-Saharan Africa has gone through several phases. The immediate post-independence period saw foreign aid deeply influenced by the Cold War, with both Western and Communist Bloc countries using aid to leverage support from African nations in their global ideological struggle. Aid was often provided as loans, and effectiveness was measured less by development impacts than by success in securing political allies. Both sides supported dictators and liberation movements, resulting in low accountability, often gross mismanagement and corruption, and mounting debt. Structural adjustment programs were overlaid on this already distorted base. 

When the Cold War ended in the early 1990s, the volume of aid plummeted, with a one third reduction in the real value of aid to SSA in between 1990 and 1999. By the mid-1990s, Africa’s debt problem had become severe, with the average debt to export ratio exceeding 600%. After years of lobbying by activist groups, the donor community finally initiated what became a series of debt reduction programs that continue today and which have been largely successful. The success of the debt reduction programs has allowed countries to redirect what had become debilitating annual debt service payments towards productive investments in national development. 

Progress has also been made in improving the quantity and quality of aid. From the early 1980s through to the late 1990s, aid programs supported development strategies that were largely designed by donors and imposed on recipients, with little weight given to national priorities. The top down, quasi neo-colonialist approach effectively disempowered African governments, eroded their authority and validity in the eyes of their citizens and, by undermining ownership, reduced incentives for successful program implementation. During the last decade major efforts have been made to rebalance donor-recipient relationships. Key elements of the new relationship are captured in the Paris Principles, including: aligning aid with national development strategies, mutual accountability, closer coordination among donors, and greater results orientation. Although adherence to these principles remains imperfect and uneven across donors, both the volume and quality of foreign aid have increased most for those countries that are politically and economically best managed. Thus aid to the 17 “emerging countries” grew to roughly $10 billion in 2008, 70% greater in real terms than the level 10 years earlier.            
New African Leadership. Central to all of these changes has been the ascendance of a new generation of young African professionals into leadership positions in government, business and civil society groups. Well educated in either foreign or African universities, they are armed with cutting edge knowledge and tools. They are also frustrated with bureaucratic practices and disgusted with the political and economic mismanagement of the past. Many have travelled abroad, and all have been exposed to foreign standards of practice directly or through the media. And being technologically savvy, most are closely linked through the internet to international networks and news sources. They are more assertive in their demands for good governance, and tend to be more entrepreneurial and innovative. Many value economic and social mobility, and are often more risk-taking in their careers by exploring and moving between professional paths. Despite their foreign connections and opportunities abroad, most in the new generation are committed to taking advantage of the emerging opportunities within Africa to advance themselves and their countries. Indeed, a growing number have returned to Africa from education and/or careers overseas, attracted by the new possibilities at home. Very significantly, a growing number of the new leaders are women, permanently changing traditional gender stereotypes that reduced the contributions of half of the African labor force for far too long.

The ICT Revolution. Cell phone usage has expanded faster in Africa than in any other region of the world, with annual growth rates exceeding 50% in recent years. Among the “emerging countries” mobile subscriptions grew from less than 4 per 100 in 2000 to 28 per 100 in 2007, providing access to roughly 70% of the population (Radelet). Service providers actively compete for the expanding market by offering new capabilities which improve information flows and reduce business costs. These include providing real time access to market information, trading in virtual markets and making financial transfers. Mobile phones have also empowered civil society groups by giving citizens direct voice on social and political issues, and by helping them organize for group action. Internet connectivity is much more limited – with less than 10% of population having regular access, mainly due to illiteracy, the lack of electricity, cost and still limited cable and satellite infrastructure. Nevertheless, the percentage of people with internet subscriptions in the “emerging countries” is more than 10 times greater than in the rest of sub-Saharan Africa (approximately 8 per 100 compared to 0.5 per 100). This positions the “emerging countries” for even more rapid growth going forward.       
Gains in Agriculture and Food Security

Growth in Per Capita Output. Agriculture has played an important role in the broad economic resurgence, reversing the negative per capita output growth witnessed in most SSA countries throughout the 1970s and 1980s. Between 1990 and 2005, agricultural production in SSA is estimated to have grown at an average annual rate of just over 3% (World Bank, 2007). The “emerging countries” achieved growth of greater than 3.5% in the 20 years after 1988 (Radelet). And it appears that the growth trajectory continues to rise. For example, NEPAD reports that in 2008, 22 SSA countries achieved growth of 4% or better, of which 10 were “emerging countries” (NEPAD, 2009). And 11 countries (seven “emerging”) grew at rates equal to or greater than 6%, the growth target set by CAADP in Maputo in 2003. 

Many factors have contributed to agriculture’s recent rise, including the development and commercialization of new production technologies and more efficient input and output markets. Deep policy changes which were introduced as part of the structural adjustment reforms of the 1980s and 1990s were also important in changing the incentive structure. During the immediate post-independence period many governments found that it was politically expedient to extract resources from the agricultural sector through direct and indirect taxes which severely reduced farmers’ incentives to increase production and produce a surplus for the market. These included keeping food prices low though government controls and marketing boards, taxing agricultural production and exports, and placing tariffs on imports of agricultural inputs such as fertilizer and equipment. A key element in most structural adjustment programs was to reduce this anti-agricultural bias. Radelet shows that the “emerging countries” have been the most successful in this regard. In 1988, these policies imposed the equivalent of a 17% tax on agricultural production. By 2004 policy reforms had eliminated most of these taxes, creating a new set of prices that now incentivize farmers to invest in improving productivity and enable many to begin to commercialize their operations.      

Improved Food Security. Output growth and rising incomes from broader economic expansion have combined to produce solid progress towards reducing food insecurity since the mid-1990s. Between 1995 and 2005, in more than one third of all countries for whom data was available the number of undernourished people declined in absolute terms. Indeed, since 2000 – and for the first time – across all of SSA the absolute number of undernourished appears to be trending downward despite continued population growth. In 1990 it was estimated that 164.9 million sub-Saharan Africans were undernourished (FAO, 2010). This increased to 187.2 million in 1995 and 201.7 in 2000. Data for 2005, however, show a statistical decline to 201.2. 

Data on the prevalence of food insecurity (the percentage of total population that is undernourished) show similar broad progress across SSA. During the early 1990s, prevalence was estimated at 34%. By 2005-07, this had been reduced to 28%. While this still exceeds prevalence rates in the developing countries of Asia (16%) and Latin America (8%), the pace of improvement in all of SSA is better than in each of the other two regions. Moreover, between 1995 and 2005, 82% of all SSA countries with adequate data showed declining prevalence.

Of course, progress is not evenly distributed across all countries and major hotspots remain. For example, deepening problems in the Democratic Republic of the Congo, weighted by its large population, tend to distort the average figures for SSA as a whole. Thus, if DRC is excluded, the absolute number of undernourished people in SSA declined by 6 million between 2000 and 2005 (165 million falling to 159 million). Similarly, with DRC excluded, prevalence falls consistently in 1995, 2000 and 2005 - 31%, 28% and 24%, respectively. Not surprisingly, the “emerging countries” are doing better than average against all measures. In short, by any historical standard, solid progress to reduce food insecurity is being made in SSA, and progress is greatest where the necessary political and economic policy preconditions are in place.  

II  Sustaining the Agricultural Resurgence

Most of the drivers identified earlier for the broader economic resurgence in SSA also contribute to the foundation for sustained agricultural growth in the future. 

· Better governance can improve the efficiency and effectiveness of public research and extension, reduce the loss of scarce state resources due to corruption, increase the voice and influence of farmers to shape agricultural policies and programs, and empower rural communities for self-action through strengthened civil society organizations. 

· Economic policy reforms can improve farmer incentives, accelerate the professionalization and expansion of agribusiness, expand farmers’ access to finance, and help open new national, regional and global markets.  
· Rebalanced relationships with the development community can empower SSA governments to define their own national and regional agricultural strategies and to secure less tied, more sustained, and greater funding to implement them successfully, as is already being done through the CAADP process. 
· The new generation of African professionals can help ensure that cutting edge tools and thinking are applied in agricultural policy analysis and planning, scientific research, extension, rural finance, and agribusiness.

· And the rapid adoption of mobile technologies can help farmers to access the most recent price, weather and extension information while reducing the costs of transactions and financial transfers across the agricultural sector.  

Two additional trend factors will shape both the likelihood and nature of future agricultural growth in SSA, the expansion of the urban middle class and new international markets.

Rapid Expansion of Africa’s Urban Middle Class. Cities in SSA are growing at nearly 6% per year, faster than in any other region of the world. There are already 52 cities with more than one million people across the continent (including North Africa), and it is estimated that approximately 40% of sub-Saharan Africans currently live in urban areas with greater than 20,000 population. Projections vary as to when more than 50% of sub-Saharan Africans will be city dwellers, but range between 2020 and 2030. Very significantly, the majority of urban dwellers will live in cities with less than 200,000 population as new metropolitan areas emerge out of former rural towns. 

Growing both in numbers of people and their purchasing power, urban centers are dynamic growth poles for food demand. Once connected by markets to food producing areas they deepen aggregate demand and increase the price elasticity of demand for a wide range of food goods. This in turn will reduce the possibility of major price collapse following improvements in productivity and growth in marketable surplus. The net result should be higher and more stable farm gate prices that incentivize farmers to invest further to improve productivity. Due to their proximity and thus low transport and marketing costs, population growth in the new urban areas emerging out of previously rural towns will be most effective in this process. 

The fastest growing segment in many African cities is the middle class. Educated at least at the primary level, but often with secondary or higher level training, the middle class is employed mainly in the private formal sector, with some also self-employed in the informal sector. While their incomes may not be high compared with the middle class in developed countries, they are well above the $2 per day poverty measure, and represent significant purchasing power for a range of goods, including food. Due to competing demands on their time, they tend towards convenience foods that require less time to process and prepare. This, for example, explains in part the rapid rise in rice as the preferred urban food staple across much of Africa, displacing coarse grains, roots and tubers among urban consumers. With rising incomes, food preferences are also shifting to higher value food goods, with growing urban demand for animal products, as well as fresh vegetables and fruit. Since these are perishable, new demands are placed on marketing systems and new incentives are created for growth in urban and peri-urban agriculture. Demand is also increasing for foods that have been at least partially processed to increasingly higher standards of cleanliness and safety and attractively packaged.  

These new demands have spurred rising investments in processing companies, as well as in supermarkets and fast food chains. These developments are in turn driving significant structural changes back through the value chain, marked in particular by various forms of vertical integration as well as the implementation of new and more demanding private grades and standards (Reardon et. al., 2009). Although the most rapid early growth was seen in east and Southern Africa, the phenomenon is now widespread in many West African cities as well. Historical patterns in Latin America and Asia suggest that this trend is likely to continue indefinitely in SSA.   

It should be noted, however, that the modernization of procurement systems often requires new production methods and post-harvest handling, as well as bulk sales, which can in turn marginalize smaller farmers unless appropriate steps are taken. For example, small farmers can organize into production and marketing groups to reduce transactions costs, and food companies can use resource providing contracts that assist small farmers to access bundled credit, inputs, and extension and procurement services (Reardon et. al., 2009).

New Market Opportunities for Agricultural Exports.  A final structural trend that may further support the African agricultural resurgence is growth in export markets. While SSA has been a net importer of food for several decades, the opening of new international markets offers new opportunities for export growth. Traditionally, the two major export destinations for African goods in value terms have been Europe and the USA. Dominated by cocoa, coffee, cane sugar, tobacco, banana, grapes and horticultural products, total exports to these two destinations have reached $15 billion. More recently, new markets for a number of products have grown in the Middle East, India and China, and include exports of horticultural products, cotton and oil seeds to the Middle East and India, and cotton, cocoa and cassava to China. These export destinations are likely to increases in importance. Finally, the emergence of fair trade and organic markets in the developed countries offer new opportunities for African farmers to receive premium prices in small but growing niche markets.  

But the greatest gains from trade over the medium term will almost certainly be through expanded intra-African trade. Currently only 20% of African exports are with other African countries, with cereals, dairy, live animals, meat, sugar and oils and fats the most traded commodities. Further trade policy reforms and successful implementation of trade agreements among members of the Regional Economic Communities, complemented by investments in regional infrastructure, can significantly increase this share thereby keeping the gains from trade within Africa.       

Actions Needed by African Governments to Sustain the Agricultural Resurgence

Getting Budget Priorities Right.  Although the private sector will ultimately be decisive in determining the pace and nature of growth in African agriculture, governments have key roles to play by providing public goods, creating an enabling environment that incentivizes private investment, and intervening when necessary to ensure more equitable outcomes. In the past, most SSA governments have failed to give adequate attention to the agricultural sector. Despite generating between 30 and 60% of GDP and 40 and 80% of total employment, a majority of SSA countries have traditionally allocated less than 4% of national budgets to agriculture. This is changing, but far too slowly. In Maputo in 2003, most SSA governments committed to allocating at least 10% to agriculture. As of 2008 this target has been met by only eight countries. Not surprisingly four of these are “emerging countries” – Burkina Faso, Mali, Ethiopia and Ghana (NEPAD, 2009). If the agricultural resurgence is to be sustained, expanded and accelerated, it is urgent that more countries devote much more attention and allocate far greater resources to agriculture. 

Develop Integrated, Forward Looking Development Strategies at National and Sub-National Levels.  Governments must also develop sound national and sub-national strategies that directly address the heterogeneity of farmers’ circumstances, identify the most important opportunities and challenges within well defined production and marketing zones, and prioritize objectives and actions to guide change within those zones. Participatory planning approaches are essential, with meaningful engagement of farmers, civil society groups and the private sector. In most SSA countries, efforts to significantly increase productivity should be targeted to areas with higher production potential and where market constraints are less binding. Such “breadbaskets” generally offer the greatest opportunities for larger and earlier wins – and thus the greatest return on investment – but they also tend to be where the largest number of hungry live. Interventions targeting lower potential food deficit zones should generally focus more on stabilizing production, improving market access to surplus producing areas, protecting natural resources, diversifying economic opportunities and providing effective safety nets. 

National strategies must not only establish differentiated priorities at the sub-national level, but they must also integrate and sequence the main strategic components. For example, successful efforts to raise productivity through higher yielding crop varieties require much more than strong breeding programs. Varietal release procedures, breeder and foundation seed production systems, seed multiplication, and commercialization at village level must all be linked and function effectively to get the seed to the farmer. In order to achieve the full potential yield improvement, the farmer must also have to have access to complementary inputs, such as fertilizer, which in turn requires closely coordinated investments to improve wholesale and retail input markets. And to avoid price collapse, adequate infrastructure and efficient output markets must already be in place to ensure that resulting surpluses can be efficiently absorbed without depressing farm gate prices.   

Finally, because of the often long time lags required to develop markets, create new institutions and generate new technologies, research planners need to be much more forward looking to anticipate future conditions. For example, economic forecasting models can be used to project future demand and market conditions at national, regional and global levels. And in the area of climate change planners can triangulate results from available climate change models to develop best-guess projections of how growing seasons and disease and pest complexes are likely to shift across latitudes and elevations. Climate projections can help identify emerging challenges, but also new production and marketing opportunities. Due to the considerable uncertainties in all such projections, scenario analysis methods can be valuable.   

Give Greater and Earlier Priority to Market Development. It is clear that increasing productivity and improving market performance are highly complementary. But it is also clear that during the past several decades, most African governments and donor agencies have given much greater attention to the productivity side of the equation than to the promotion of efficient input and output markets. Due to repeated market failures, the adoption of many well adapted production technologies has been far below their potential, and many good technologies have remained on the shelf. Sequencing is important. Often the largest short- and medium term impacts on growth and food security can be achieved by first expanding input and output markets and ensuring that they operate efficiently. This is because by increasing market access and reducing marketing margins, one can at the same time reduce farm-gate input prices, and increase farm-gate output prices. Combined these increase incentives for wider adoption of already available on-shelf technologies, while at the same time creating and sustaining demand for new and more impactful production technologies in the future, and lowering food prices for poor consumers in both the short- and long-term. 
A Suite of Complementary Interventions to Promote More Efficient Markets.  The macroeconomic policy reforms described earlier have given rise to deep and far reaching changes in many African markets, with new private sector entrants and institutional innovation occurring across value chains. While governments should formulate and implement regulations that correct market failures to ensure that markets operate efficiently and equitably to achieve broader societal goals, they must also be very careful not to intervene in ways that would discourage investment and frustrate the energy and innovations that are having positive social and economic impacts. 

Governments should in particular avoid ad hoc and purely discretionary market interventions. Unpredictability increases business uncertainty and directly discourages private investment. Thus while both efficiency and equity goals might be served by government decisions releasing buffer stocks to keep consumer prices low, or marketing board purchases to support farm gate prices, these actions should be rules-based, and triggered by target prices announced publically well in advance (Jayne et al., 2010).   
The types of public interventions needed to support efficient and equitable input and output markets are generally well known and won’t be discussed at length here. Among these are the following: 

· Investments in transportation, storage and communications infrastructure. 

· Eliminating formal and informal barriers to trade in both agricultural products and inputs, both domestically and regionally. 
· Eliminating the implicit taxation of agriculture by reducing the protection of importables and taxation of exportables.
· Expanding the number and coverage of regional commodity exchanges, and improving operational efficiencies. 

· Formulating regional agreements that harmonize grades and standards, and sanitary and phytosanitary regulations. 

· Deepening and consolidating reforms of commercial and trade policies and regulations in order to further reduce business uncertainty and barriers to entry. 

· Making similar reforms to financial regulations that would encourage new financial products to improve performance in integrated supply chains and in contract farming. 
· Using loan guarantee mechanisms to attract and leverage private finance into new markets and enterprises, including in storage and processing.
· Providing legal status and capacity building to associations of farmers as well as associations of agro-dealers to promote more effective collective action and input market penetration. 

· Establishing market price information systems. 

· Providing the regulatory frameworks for sustainable warehouse receipt systems. 

· Experimenting with new forms of public private partnerships across the value chain.

In addition to the above, special attention should be given to two additional areas in need of policy reform: input subsidies and land tenure.

Revisit Input Subsidies and Make them “Smarter”. Many African governments subsidized a range of agricultural inputs during the 1960s and 1970s, but under pressure from the World Bank, IMF and other Western donors, subsidies were severely reduced or eliminated in most SSA countries during the 1980s and 1990s as one of the key components of SAP reforms. Despite the fact that essentially all developed countries provided enormous subsidies to their own farmers (estimated at up to $1 billion per day), and despite the fact that fertilizer use in Africa is the lowest in the world (still less than 10kg/ha on average) mainly due to high farm gate costs, the arguments were that African governments were too poor to support large subsidy payments and that the subsidies distorted markets and created disincentives for input providers in the private sector. 

During the last several years input subsidies, especially for fertilizer, have been revisited with several compelling arguments offered to justify their use: 

· The first is what one might call the agronomic poverty trap argument. This holds that total biomass production is too limited in many African agro-ecologies to reverse low soil organic matter and improve nutrient use efficiency through organic transfers and recycling alone. Rather chemical fertilizer applications are needed to kick start a virtuous cycle of biomass regeneration, production and recycling. 

· The second is the micro-economic poverty trap argument. This states that although many African farmers today may be too poor to purchase adequate amounts of fertilizer today, after several years of subsidized use production increments would raise their incomes enough to enable them to purchase fertilizers on their own in the market. 

· A third argument is the bang-for-the-buck argument which holds that funds used to subsidize agricultural inputs would generally produce more food than using the same level of funding to import food aid. And it would employ and empower poor farmers at the same time. 

· The fourth is the temporal externalities argument. This holds that for some soil amendments, such as phosphorus, yield response continues for several years after initial application. Because poor farmers have much higher temporal discount rates than society as a whole, farmers generally apply less fertilizer than would be optimal for society. In short, rather than creating market distortions, subsidies would in fact correct an inter-temporal market failure.  

During 2005 more than one third of the population in Malawi was reported to have depended on foreign food assistance due to poor harvests. The next year, the Malawian President defied pressures from many donors and introduced subsidies for fertilizer and improved maize hybrid seed. Farmers purchased coupons for exchange with agro-dealers to obtain small quantities of fertilizer and seed at one-third of the market price. The production response was immediate, and by 2007 Malawi had become a major maize exporter. As important, the use of “smart subsidies” through vouchers did not compete with the emergence of private sector agro-dealers, but rather helped grow agro-dealers’ sales and profits by providing farmers additional purchasing power. Many other African countries are now experimenting with similar “smart subsidy” approaches adapted to their circumstances. And this should continue.   

Implement Land Policy Reforms. Land tenure systems in Africa are exceptionally diverse, ranging from traditional communal usufruct practices to “modern” titling systems. While it is impossible to generalize across these systems, many do not ensure sufficient tenure security to incentivize farmers to invest in long-term land improvement. In many areas, traditions governing inheritance and ownership can be highly inequitable, infringing on the rights and privileges of marginalized groups, and of women farmers in particular. And in few rural areas do land markets function efficiently due in part to weak legal frameworks, inadequate administrative capacities, and complex – often historical – political economy factors, with the result that land is often not put to optimal use. There have been many efforts to accelerate the emergence of land markets using Western models and administrative systems. Many have been prohibitively expensive and too administratively onerous to implement at scale. Almost none have not achieved expected levels of efficiency or equity. It is significant that nearly all such initiatives were driven by the donor community and lacked African ownership. New approaches are urgently needed.  

Recognizing that weak land policies can slow agricultural growth, the African Union, UN Economic Commission for Africa, and African Development Bank joined forces in 2005 to launch what became known as the Land Policy Initiative. The Initiative engaged African policy makers, researchers and civil society groups from across the continent to take stock of what had been learned during more than 40 years of largely unsuccessful efforts at land reform, to diagnose the current reality, and ultimately to develop a set of well tested principles and approaches for governments to use, and adapt as necessary, to guide land policy reform. 

After four years of work, Heads of State met in Libya in July 2009, and endorsed the Initiative’s recommendations by adopting a Declaration on Land and committing to implement a Framework and Guidelines. Implementation was launched in Malawi in October 2010. Spurred to action and guided by the Initiative, African governments are now actively assessing their current land policies and practices to develop comprehensive new approaches adapted to their circumstances and national development goals. Implementation includes building human and institutional capacities. While this is clearly a work in progress, the broad African ownership that has emerged during the participatory multi-stakeholder process marks a major departure from past donor-driven efforts, and gives one reason to be optimistic that real progress is finally possible.         

Actions Needed by Developed Countries to Sustain the Agricultural Resurgence

Developed countries can help sustain and accelerate Africa’s agricultural resurgence through both trade and aid channels. As a first step, developed countries need to conclude the Doha round of trade negotiations and open their markets to a broader range of African agricultural goods, especially processed products. It is estimated that full trade liberalization, including the elimination of major distortions, such as US cotton subsidies, would increase international agricultural commodity prices by nearly 6%. Some African exportables could benefit even more, with cotton prices projected to increase by 21% and oilseeds by 15%. Of course, not all African countries would have net welfare increases, with food-importing countries experiencing potentially large short-term losses. The challenge for these countries is to improve production response in the face of the higher prices. Assistance from developed countries should target these new opportunities.

More and better aid can also be important. At recent G8 summits, OECD countries have promised to significantly increase assistance to developing countries and to sub-Saharan Africa in particular. Whether these commitments will be met remains to be seen. But regardless of the levels, aid needs to be provided in ways that make it much more effective at achieving national development goals. Indeed, if aid practices continue as in the past, foreign assistance can actually be counter-productive. A number of reforms are critically important:

· Donors need to align assistance to strategies designed and owned by African governments. This means that donors must work within the CAADP framework and work with African governments to advance national CAADP implementation plans. 
· Budgetary or program funding should replace project funding wherever possible.

· Donors need to coordinate more closely among themselves, ensuring that their assistance is complementary and not competitive, and reduce the often large administrative costs for separate monitoring and reporting. 

· Promote regional integration and advance regional development agenda by providing greater support to regional organizations.

· Eliminate or greatly reduce tying aid to the purchase of goods and services from donor countries in order to obtain larger economic multipliers and to build local capacities during implementation. 

· Aid commitments need to be made over longer time frames in order to reduce uncertainty.

· Mutual accountability between donors and recipients must be increased by improving joint learning through more effective monitoring and evaluation.

· Finally, food aid needs to be reformed by eliminating the harmful dumping and monetization of surplus production from developed countries, and instead maximizing the provision of food purchased from surplus producing areas within Africa.        

III   Agricultural Research – Lessons from the Past, New Directions for the Future

Crop productivity, as reflected in per hectare yields, showed little if any growth for most food crops in SSA from the 1960s through the 1990s. Indeed, the nearly flat African yield curve, contrasted against steadily rising yield curves in Latin America and Asia, has been a staple power point slide in most presentations on African agriculture. There have, of course, been exceptions to the otherwise dismal record. These include the development and broad adoption of disease resistant Tropical Manioc Selection (TMS) cassava developed by IITA and NARS beginning in the 1970s; the development of higher yielding maize hybrids in Southern and East Africa which began in the 1960s; micro surface water harvesting approaches developed by NGOS and farmers in Burkina Faso in the 1980s; higher and more stable yielding sorghum and millet materials developed by ICRISAT and NARS in the 1980s and 1990s for West and Central Africa; and the development by WARDA (now AfricaRice) of the short duration and higher yielding inter-specific NERICA rice lines . But regardless of their importance, these are exceptions. While their on-farm impacts have been large where adoption has occurred, the scale of adoption is still too limited to have bent the SSA productivity curve significantly upward.    

Production growth, averaging less than 2% over most of that period for most crops, derived mainly from area expansion.  

Weak productivity growth resulted from many factors, including low farmer incentives caused by a complex of policy, institutional and market failures, some of which have been discussed above. But agricultural research also shares responsibility. Although research has been grossly underfunded, the available resources could have been used far more effectively. Until the last 10-15 years, very few technical innovations were widely adopted by farmers. After more than forty years of crop breeding, it is still likely that less than 15-20% of cropped area in SSA is planted to varieties developed by modern science. In many instances, farmers tried and rejected many of the new varieties. And fertilizer use remains at less than 10 kg/ha in most countries, with formulations still not adequately adapted to local soil conditions. 

The bottom line is that research was often poorly oriented to the real needs of the vast majority of SSA farmers and to the market and policy conditions that prevailed in SSA during the 1970s, 80s and early 90s. But much has been learned, leading to fundamental changes in strategy and approach. This section highlights several of the most important lessons of the last four decades. While the discussion focuses on genetic improvement research, many of the principles apply equally well to research on soils and plant protection. 

Revisiting the Lessons of the Asian Green Revolution 

The Asian Green Revolution Model. By most standards, the Asian green revolution was a resounding success. During the 1960s and 1970s plant breeders produced a limited number of new wheat and rice varieties that were highly responsive to fertilizer, had greater physiological yield potential, and were photo-insensitive allowing them to be grown at any time of the year, thus permitting double cropping under irrigated conditions and wide adaptation across latitudes.

With nearly doubled yields, attractive cereal prices and the cost of fertilizer kept low with subsidies, farmer incentives to adopt were strong. This, combined with massive public promotion, resulted in rapid uptake across the high potential irrigated areas for which they were bred. By 1970, about 20 percent of the wheat area and 30 percent of the rice area were planted to the new varieties in Asia and Latin America. By 1990 the share increased to about 70 percent for both crops. Double cropping also increased dramatically, with cereal production in Asia more than doubling between 1970 and 1995. 
Poor Fit of the Asian GR Model to Conditions in Post-Independence Africa. The large and relatively rapid success of the green revolution strategy in Asia profoundly shaped early agricultural research directions in Africa. Not only was plant breeding prioritized but, drawing on the Asian green revolution experience, many breeding programs focused on selecting broadly adapted varieties that required high applications of purchased input to express their genetic superiority. Even where this objective was not explicitly stated, the development and selection of new varieties exclusively under high-input conditions on research stations, and release conditioned to demonstrating broad average superiority across multi-locational national performance trials, had this effect.   

With few exceptions, by the mid-1980s, this approach had achieved little impact on African farms. Although the new varieties consistently out-yielded local germplasm on research stations, they performed unevenly across environments and large yield-gaps emerged when grown under farmer conditions, with local varieties nearly always beating the introductions. The reasons for this failure were that conditions in much of Africa from the immediate post-independence period through the early 1990s were fundamentally different from those which had made the green revolution a success in Asia.

At the time of the Asian green revolution, huge public and private investments had already been made in irrigation when the new seeds were commercialized. Most high potential zones in Asia were also densely populated. With land fully utilized and with ample low cost labor, factor price ratios favored crop intensification strategies. The availability of irrigation and cheap fertilizer meant that farmers could control the plant’s micro-environment, providing optimum conditions for the new seeds to express their genetic potential in relatively uniform production environments. And relatively well developed market systems connecting farmers to large urban populations meant that demand elasticities were high and the resulting surpluses did not lead to price collapse. 

The contrasts to post-independence Africa could not have been more stark. In most African countries, arable land was relatively abundant, labor was often the primary factor constraint, and farming was predominantly rain-fed, diverse and risky. With much smaller urban populations, little government support, and poorly developed input and output markets, purchased inputs were far more expensive, and price elasticities of demand for food were much lower than in Asia. When large production surpluses did emerge, they were nearly always followed by dramatic price declines, creating major disincentives for farmers to continue investing in productivity enhancing technologies. These conditions favored extensification rather than intensification strategies, and kept farmers in a risk-averse, subsistence mind-set.  

As important, the primary production constraint for most African farmers was not only the low yield potential of their existing germplasm, but rather a set of yield loss factors that prevented crops from achieving their igenetic potential. On station trials have demonstrated for years that when provided optimum growing conditions, local land races of many African crops can produce two to three times greater yields compared to what farmers harvest on their own fields.

Elements of an Alternative “African” Genetic Improvement Paradigm. In summary, the wrong paradigm was borrowed from Asia, applied across Africa beginning in the 1960s and 1970s, and generally failed except in a limited number of situations where critical agro-ecological, market and policy conditions were satisfied. Repeated failures were well documented by farming systems researchers in the 1980s, alternative approaches were proposed, and many have become core elements of genetic enhancement strategies across Africa over the last 25 years: 

· Closing the yield gap. Rather than trying to increase genetic yield potential, many breeders shifted their objectives to helping farmers close the gap between existing crop yield potential and yields achieved on their own fields. This has been done by incorporating genes for resistance and tolerance to the main biotic and abiotic stresses, thereby improving yield levels and stability under low-to-moderate input management. 
· Exploiting indigenous genetic resources. Often the best sources of genes for improved stress tolerance or resistance are from indigenous plants. For many African food crops, there is large genetic diversity within local landraces, and even greater diversity in related wild species. And many have traits that can be valuable in modern breeding programs. Crop improvement programs have increasingly exploited this diversity by incorporating much greater local germplasm into their breeding lines. And the availability of new biotechnology tools, such as tissue culture, have enabled breeders to make inter-specific crosses, as for example in the development of the NERICA rice varieties developed by the Africa Rice Center.    

· Improving flexibility. Breeding programs are also focusing more on maximizing farmer flexibility to manage uncertain seasonal conditions. For example, in arid and the semi-arid areas suites of varieties with different durations – often photo-sensitive –  and enhanced drought tolerance at late stages of plant growth are being developed to help farmers better manage the irregular onset and termination of the rains for planting on different points of the toposequence. 
· Greater local adaptation. Rather than promoting a small number of broadly adapted varieties, breeders now recognize the importance of ensuring that African farmers in different locations can access varieties well adapted to their environmental niches. This has meant not only changing breeding objectives and methods, but also modifying multi-locational testing and varietal release procedures. In the past many national authorities would approve new varieties for national release only after they had demonstrated average superiority across a large number of distinct testing environments. But in doing so, they systematically eliminated materials that were particularly well adapted to specific locations. Release criteria and procedures have now been updated in most SSA countries to broaden the range of materials being released and ensure better local adaptation. 

· Farmer participation. Once the exclusive domain of NGOs and farming systems researchers, farmer participation in varietal selection has now become a routine tool used by plant breeders across Africa. Moreover, both women and men farmers now engage more actively and at earlier stages of varietal development. In early participatory approaches, farmers provided feed-back on desirable and undesirable traits of finished varieties, including traits related to processing, cooking and taste. Today, some breeding programs actually involve farmers directly in the selection of segregating materials as early as the F4 and F5 generations. Multi-locational farmer participation is also being used to promote the selection and dissemination of varieties well adapted to local niches.

Adapting Research Directions to the Economic Resurgence

The breeding strategies described above were appropriate adaptations to the weak policy and market conditions, and dominant subsistence orientation, which prevailed across much of SSA through the 1990s. However, as discussed above, these conditions are beginning to change, though unevenly and at varying speed across many SSA countries. Economic growth, greater purchasing power and changing tastes and preferences in an expanding urban middle class, improved markets, the emergence of new food value chains – all combine to create new opportunities, and challenges, to which research must respond. Thus while important lessons have been learned during the past several decades, research strategies and approaches will need to be further adjusted and updated to ensure continued relevance to those areas in which the economic resurgence is most advanced. The following adjustments will be particularly important to improve research efficiency, effectiveness and impact going forward. 

Targeting the Development of New Technologies to Market Conditions. Ex ante recommendation domains are commonly used in research planning to estimate adoption and impact potential of new technologies and to guide research priorities and resource allocation based on expected returns in target areas. However, most recommendation domains are still based primarily on physical factors, including climate, soils, and the incidence and severity of pests and diseases. Generally lacking is adequate knowledge of how input and output markets function in targeted areas and how they affect the demand for and uptake of new technologies. 

Research planners must now understand market dynamics and factor that information into setting research priorities and targeting. For example, the development of “commercial” technologies – that is, those aimed at generating marketable surplus and which require recurrent purchases of inputs, such as hybrid seeds and fertilizer – will be relevant mainly in areas that are well served by efficient input and output markets. This is necessary to ensure that the inputs are available and affordable, and that surplus production can be sold at remunerative prices. In contrast, in areas where markets are less well developed, in order to minimize farmer risk, research should consider placing greater emphasis on technologies that don’t require significant input purchases, but rather prioritize yield stability, flexibility and low cost. It follows that as African economies continue to expand, as urban food demand deepens, and as more efficient markets emerge, commercial technologies are likely to become increasingly appropriate for a wider segment of farming households. 

“Farmer First” and/or “Consumer First”? More than 20 years ago, Robert Chambers published Farmers’ First, a milestone book on farmers’ participation which demonstrated the importance of working closely with farmers throughout the technology development cycle in order to ensure that research products fit farmers’ needs, constraints and contexts (Chambers et al., 1989). The arguments in that book remain as relevant today as they were then – farmer’s will not adopt new technologies unless they fit their economic, technical and social circumstances. But with the emergence of increasingly sophisticated and commercialized supply chains farmers producing for the market must also ensure that their production includes traits preferred by buyers. Implications for research can be significant. Crop breeders will increasingly need to understand what processors and consumers want and to give those traits appropriate priority in their breeding programs.     
Public-Private Partnerships in Research. With the growth of private sector actors across the value chain, new opportunities for collaboration between public research organizations and the private sector are emerging. Such partnerships can have many objectives and can take many forms. These include the sharing of knowledge and technologies bilaterally or through networks, outsourcing research activities through contracts and sub-contracts, securing alternative financing, moving research results from proof of concept to product development, accelerating the commercialization process and developing the value chain (Spielman et al., 2008). In principle such partnerships can reduce the costs of research and development through economies of scale, by exploiting complementarities, and by reducing transactions costs in the exchange of knowledge and technologies. 

Experience in these areas is still thin in Africa, but results to date are promising. For example, the African Agricultural Technology Foundation (www.aatf-africa.org) has brokered agreements with private sector companies through which those companies provide valuable proprietary knowledge, technologies and tools for use by public research institutions for new product development. The technology transfers have been made through royalty free licenses that generally provide freedom to operate for specified crop applications and markets. Technology flows are also emerging from public to private entities. For example, local African seed companies in East Africa are now obtaining improved breeding materials from public research organizations to expand their product lines and gain an advantage over their competitors. From the public sector perspective, working through private seed companies in this way may often be the best way to achieve the fastest and broadest commercialization of their new varieties. An additional important benefit for many public sector organizations is the feedback they receive from companies engaging directly with them in downstream commercial innovation activities. Such lessons can redirect strategies for product development, while at the same time help to reorient their organizational structures, practices and cultures for improved operational efficiency and greater impact (Spielman et al.)

While the promise of expanding such partnerships to the benefit of poor farmers and consumers is considerable going forward, experience shows that the risks and costs need to be carefully considered and managed. These include finding the right partners, aligning organizational cultures, interests and expectations, and resolving the conflicts which will inevitably arise. An area that can be particularly problematic in technology transfer arrangements is to negotiate win-win licensing arrangements. It is particularly important to avoid exclusive licensing of technologies which can unnecessarily reduce the deployment scope of an innovation, distort market structures, limit uptake and ultimately reduce the potential social benefit. 
Applying the New Sciences. Research in molecular biology has improved our understanding of plant and animal genetics and has produced a number of new scientific tools and methods which offer exciting new opportunities for larger and earlier impact. Through the application of DNA fingerprinting breeders can identify and assess genetic diversity in a breeding population and identify genes of interest related to a particular desirable trait. DNA diagnostics is routinely used to identify and characterize plant diseases and map their distribution. Tissue culture is now widely used to produce disease free planting materials for vegetatively propagated crops and to help recover fertile progeny from inter-specific crosses. Marker aided selection can accelerate the development of improved varieties. And through recombinant DNA researchers can incorporate new desirable genes into plants derived from unconventional sources.  All of these approaches – with the exception of recombinant DNA - are already being widely applied across Africa within national programs and in CGIAR centers.  

Progress with recombinant DNA has proven more problematic. Because much of the intellectual property – gene sequences, methods and tools – have been developed and are owned by private sector companies, it was initially believed that IP issues would pose the largest obstacle to use of recombinant DNA tools by public researchers in Africa. However, as mentioned above, within the last several years innovative approaches to license key IP from partners in the private sector royalty free and with freedom to operate, have been developed and are being implemented, most notably by the African Agricultural Technology Foundation. 

The largest obstacle today is the lack of appropriate biosafety systems. In all but a handful of African countries anti-biotechnology groups have succeeded in slowing the development of sound biosafety legislation and regulatory frameworks. To resolve these blockages, researchers and policy makers must be much more pro-active and effective in the public dialogue, using hard scientific evidence to explain honestly and transparently the real nature of the benefits and potential risks in ways that are accessible and understandable to the general public. At the same time more work needs to be done to help build journalists’ understanding of the complicated scientific issues. And much more needs to be done at the level of regional and sub-regional organizations to make the case for sound, evidence-based biosafety systems. Regional and sub-regional organizations also need to harmonize their regulatory systems to accelerate the development and release of safe new products. These technologies are now routinely deployed in many countries of Asia and Latin America, and Africa risks further losing its competitive edge in global markets if it does not catch up.  

Further Strengthen and Support NARS. Strong NARS are and will continue to be the foundation of agricultural research in Africa. National researchers alone have the mandate and responsibility to develop and deliver finished technologies to farmers. Located close to the farmer and linked into current developments along the value chain, national researchers are also best informed on the rapidly evolving demands for new technologies within their national and regional markets. 

Despite their key roles, the quality of NARS programs varies widely across SSA. Some of the best NARS are fully capable of conducting world class basic and strategic research, whereas others are barely capable of conducting relevant adaptive research. In some of the best, management upgrading and organizational restructuring, often aimed at decentralizing operations to better address local needs, have improved effectiveness and impact. Most national scientists now have PhDs, and many are trained to the same standard as scientists in the CGIAR centers. But in too many NARS, the senior research staff is aging, with retirements and departures for more remunerative jobs in the private sector and international organizations depleting their ranks, and leaving some programs badly understaffed. 

The overarching problem faced by all NARS is inadequate funding, with national resources covering salaries and basic infrastructure, but with program operating budgets too often dependent on uncertain and discontinuous external donor support. Governments should significantly increase national budgets to levels that will ensure competitive salaries for researchers and then pay for performance, with retention and benefits linked to results. To ensure greater certainty and continuity, national funds must also provide significantly greater support to core program activities. 

Finally, much greater public investment must go towards training of a new generation of agricultural scientists. The Alliance for a Green Revolution in Africa (www.agra-alliance.org) provides an interesting educational model by investing in two regional centers of excellence for training PhD level crop breeders – the African Center for Crop Improvement (ACCI) at the University of Kwa-Zulu Natal in South Africa and the West Africa Center for Crop Improvement (WACCI) at the Legon University in Ghana. Similar national and regional efforts, based on strong national university platforms, are urgently required for a much wider range of agricultural disciplines.   

Rebalancing Relationships between NARS and International Centers. Relationships between national research programs and the centers of the CGIAR operating in Africa have often been uneven over the years. In the best cases, CGIAR centers have worked closely with NARS to set joint research priorities, to share tasks, resources and results, and to build NARS capacities in the process. In other cases, the presence and actions of CGIAR centers have unintentionally served to divert resources away from NARS, effectively degrading their capacities and crowding them out of key strategic research areas. The mega programs being developed in the current CGIAR reform process offer new opportunities for more balance and impactful partnerships. Relationships can be made more productive through at least four steps. 
· CGIAR centers must engage with NARS on a more level playing field at the very outset of research planning, ensuring that mega programs are closely aligned with, and directly reinforce, national priorities and strategies. 
· The institutional comparative advantages of potential partners, including NARS, should be objectively and rigorously assessed, including determining their relative cost effectiveness in carrying out critical research activities. 
· The assessment results should be used in a transparent manner to assign research responsibilities and allocate resources. Given their low costs, it is likely that strong NARS would be assigned lead responsibility for conducting some advanced regional public goods research. 
· For research activities to be conducted by CGIAR centers that have a strong regional focus, the mega program strategies should set out a clear exit strategy, including plans to build capacities of stronger NARS to enable them to replace the international centers in those lead roles.  

The Still Unrealized Potential of Regional Cooperation.  Because agro-ecologies and crop production systems cut across national borders, there is large scope for benefit spillover from most research conducted within individual countries. And powerful new geographic information systems software now support a much more precise delineation of recommendation zones in order to direct spillover more accurately and efficiently. At the same time, capacities of national agricultural research organizations vary enormously. Combined, these suggest considerable scope for efficiency gains by sharing research tasks and resources on the basis of agro-ecology and institutional comparative advantage, and then sharing research results as regional public goods. 

Sub-regional regional organizations (SROs) have been established in West, East and Southern Africa over the past 25 years, in part to achieve these gains. In practice, while the SROs have improved joint planning and increased the exchange of information and research materials, the gains from specialization and a more efficient division of labor have probably fallen far short of what is possible. Some weaker NAROs continue to execute activities for which they do not have comparative advantage, and are still reluctant to depend on neighbors to deliver much needed research results. At the same time stronger NARS are understandably reluctant to allocate national resources to create benefits captured by other countries. The obstacles to more efficient collaboration are many, and may include issues of national sovereignty, politics, intellectual property, trust and financial incentives. Going forward, closer and more comprehensive research cooperation within and across SSA regions could be one of the most important pathways to greater research impact. 

An additional area in with the SROs can help improve research efficiency and accelerate impact is through regional harmonization of national regulatory regimes and procedures. For example, agreements to harmonize seed laws and varietal release procedures could allow the use of multi-locational test results from one country to extend release authority across neighboring countries sharing similar production environments. Similarly, results of biosafety assessments conducted in one country with validated capacity could be used to satisfy assessment requirements in regional neighbors.  Much greater effort – and success – in these areas of regional cooperation are urgently needed.
Gender. Women’s roles in farming vary across Africa depending on cultural traditions and production systems. But in most areas women not only provide a major share of farm labor, but they often make the most important decisions in production, storage, processing, and food preparation, and they are often determinant in technology adoption decisions. Because of their central roles, if researchers hope to achieve impacts at scale, it is crucial that they understand women farmers’ needs and wants. Moreover, ensuring that women benefit directly from the new technologies can improve poverty reduction and food security impacts. Research has demonstrated repeatedly that incomes earned by women improve household wellbeing, and in particular the welfare of children, significantly more than income earned by men. 

Thus both for research effectiveness and equity, gender perspectives and concerns must be mainstreamed throughout the research project cycle. Gender audits of target farming systems need to inform strategic planning with information on women’s and men’s roles and responsibilities, their knowledge resources, control over land and other household assets, and their technology preferences. Audit results need to be incorporated into setting research objectives (e.g. varietal traits) and approaches (e.g. ensuring valid participation of women in on-farm testing and varietal selection activities). As most researchers are not well versed in the gender dimensions of farming and why it is important, capacity building in gender analysis and gendered approaches to research will be critically important if mainstreaming is to be successful.

One important way to enhance gender perspectives in research is by increasing the number of women working as scientists and particularly as research managers. Recent surveys in 15 SSA countries show that women currently account for 24% of researchers in national institutions, and only 14% of research managers (Beintema and Marcantonio, 2010). Although both shares are increasing, and a growing number of women are studying for advanced degrees in the agricultural sciences in African universities, at the current pace of change it will take several decades to achieve parity. Efforts must be made to encourage more young women to pursue careers in the agricultural sciences. 

At the same time national agricultural research organizations may not always provide an institutional environment that encourages women to succeed, and indeed many women resign early, cutting their research careers short. To resolve this problem, many organizational cultures need to evolve to provide a more empowering work place for women. Similarly, promising women need to be given special support to enhance their scientific and management skills, to strengthen their capabilities in navigating challenging institutional environments, and to link them into national, regional and global research networks to maximize their productivity. A highly innovative program working in all of these directions is an initiative being supported by the Bill and Melinda Gates Foundation, called African Women in Agricultural Research and Development (www.awardfellowships.org). Its results to date are impressive, but requires significant scaling up to have greater impact across Africa.

Bending the Agricultural Development Curve to Ensure Equity
As productivity improves and markets expand and become more efficient, urban food prices will decline resulting in higher real incomes for the urban poor. However, as commercial farming becomes a more important driver of rural economies in Africa, there is a real risk of excluding smaller, poor farmers who are less able to compete, thereby widening income inequality and increasing poverty. Governments must make strategic choices on the kind of development path their countries will take. And those committed to equitable growth and poverty reduction must be more creative in finding innovative ways to bend the development curve to broaden the distribution of benefits without slowing the growth engine. 

Among the actions research planners and government policy makers can take to improve equity in market-driven growth, the following may be the most significant:

· Pro-Poor Technologies. Public research should allocate sufficient resources to the development of crops, crop traits and other production technologies that are most important to poor producers and consumers. New low cost technologies that improve farmer flexibility, stabilize and improve production under low input and/or stressful conditions, that make maximum use of local resources, that are labor using, and that are scale neutral or actually privilege smaller scale farm units are more likely to be adopted by and improve the welfare of low income rural households. In the crop improvement area, breeders should also prioritize generating new materials that are superior to local varieties at low input levels but that at the same time respond better than locals to improved management and inputs. Such materials can enable farmers to reduce their risks as they try to move towards increasingly commercialized production systems. 

· Focus on Small Farmers. Agricultural planners should avoid the illusion that quick and sustainable wins can be achieved by promoting large scale mechanized farms to expand food production. Experiences with this approach going back several decades show that due to high capital, management and other costs they are rarely competitive over the long-term. Because of small farmers’ incentives and knowledge of heterogeneous local conditions, small farmers are generally more productive when given equal access to resources.
· Pro-Poor Land Reform. Experience in Asia and Latin America demonstrate that as farming becomes increasingly commercialized, there is serious risk of accelerating land consolidation, with small farmers losing their land to larger better capitalized producers. Appropriate land policies must be explored to reduce that risk including, for example, placing protections on the use of land as collateral. Women’s land rights must also be better protected through reform of inheritance laws. 

· Mainstream Gender. Because of the dominant decision making roles that women play in crop and livestock production, processing and marketing, public research and development must mainstream gender perspectives into all of their programs to ensure that women’s particular needs are adequately addressed. 
· Pro-Poor Financing. Governments can encourage the growth of innovative financing mechanisms to provide working capital to small farmers and village level agro-dealers. Loan guarantees and other risk reducing mechanisms should be explored to expand non-collateralized credit. Lessons from the micro-finance and micro-insurance sector need to be closely examined and elements of those approaches more broadly tested in agriculture. Support to reduce the costs of credit in out-grower contracts and especially resource providing contracts deserve particular attention.  
· Smart Subsidies. Smart and targeted subsidies can be used to ensure that poor farmers have access to purchased inputs. The use of vouchers, allocated by appropriate groups at the village level and redeemed for inputs at local agro-dealers, can ensure more equitable use of modern inputs without distorting markets. Indeed, properly designed voucher systems can accelerate growth of the input supply sector by increasing agro-dealer volumes.

· Market Information Systems. With limited access to market information, small farmers often purchase inputs and sell their production at disadvantageous prices. New market information systems using cell phone platforms can be expanded and made even more user friendly. Because such information is a public good, governments should consider providing tax incentives or subsidies to keep user costs low.

· Collective Action. Small farmers are often unable to take advantage of volume premiums when purchasing inputs or selling their produce. Through village level collective action small farmers can come together for larger volume purchases and sales. Once formed, village producer groups can also help members to improve grades and standards and position themselves to supply vertically integrated procurement systems linked to specialty processors and supermarkets. Village groups can also introduce warehouse receipt systems that help small farmers to collateralize their stocks while taking advantage of seasonal price movements. Particular effort must be made to ensure active participation of, and leadership by, women.
· Laws that Promote Competition. In emerging and still shallow rural markets, there is a risk of monopolies emerging that can exploit their market power to extract unfair profits from small farmers. And once established, monopolies can delay the entrance of competitors. Governments should develop commercial laws and regulations that discourage such behavior and promote fair competition.   
· Tax Incentives. A wide range of fiscal incentives should also be explored to incentivize agribusiness companies to expand their business with small scale producers and those in less favorable areas. For example, tax incentives could be designed that reduce liability on profits generated in areas with high poverty prevalence, in areas poorly served by markets, and in marginal production zones. Tax incentives could also be provided to companies for their transactions with village-level collective action groups.   
Summary and Conclusions

There is very good news coming out of Africa. Since the mid-1990s, a growing number of SSA countries have demonstrated a new economic dynamism, with average GDP growth exceeding 5% for the last 12 years, and with growth rates for some approaching 10% over the last 3-5 years. Significantly, high growth cannot be attributed only to oil and mineral exports, but rather reflects expansion in multiple sectors including tourism, finance, transport, communications, construction and agriculture. Agricultural production in SSA is estimated to have grown at an average rate of over 3% between 1990 and 2005, reversing negative trends in per capita output which prevailed during the previous three decades. Rising incomes have led to solid gains on a number of social fronts as well, including poverty reduction and food security. Poverty rates have declined at roughly one percent a year for more than 10 years, the steepest decline recorded in post-independence SSA. And for the first time in more than four decades, the absolute number of undernourished people in Africa appears to be declining despite continued population growth. Not all countries have achieved the same levels of progress, with 17 “emerging countries” – all non-oil exporters – identified as leaders on most economic and social indicators. Comparing the 17 countries with other less successful African nations suggests that the main drivers of change have been deep political and economic reforms, improved leadership, enhanced business climates, rebalanced relationships with donors, and rapid growth in information and communication technologies. They also suggest that the foundation has been laid for sustained growth in the foreseeable future and point the way forward for other less successful countries.  

The broad economic resurgence, a rapidly growing urban middle class and more efficient markets present African agriculture with important new growth opportunities. With rising numbers of consumers enjoying greater purchasing power, price elasticities of demand for food will increase, in turn improving production incentives. Food preferences will continue to shift towards higher value foods, especially for animal products and fresh vegetables, for processed and packaged foods, and for improved food safety. Changing consumer demands will continue to drive profound changes in the food retailing industry, and these in turn will drive structural changes back through the value chain and procurement systems.

Although the private sector will ultimately determine the pace and nature of growth in agriculture, governments have key roles to play in ensuring that agricultural growth can be sustained. These include providing public goods, creating an enabling policy and regulatory environment that incentivizes private investment, and intervening when necessary to resolve market failures and to ensure equity. To sustain agricultural growth African governments must increase budgetary allocations to agriculture to meet the 10% CAADP target, develop ambitious national and sub-national agricultural development plans that integrate and appropriately sequence key strategic elements, and give much greater priority to accelerating the expansion of input and output markets. It is critical that governments complete macro-economic and trade policy reforms, and rationalize regulatory systems in order to further improve the business climate. Market policies and interventions in particular need to be more rules-based and predictable to avoid ad hoc, discretionary shifts which can increase business uncertainty. Although new global markets offer attractive opportunities for some high value crops, the largest and earliest gains are likely to be achieved through reducing obstacles, lowering costs and improving efficiencies in domestic and regional markets. Developed country governments also have important roles to play by opening markets to African agricultural goods, eliminating the dumping of surplus production as food aid in African markets, and improving the quantity and especially the quality of foreign aid by fully implementing the Paris Principles.  

Although NARS will continue to be the foundation for continued productivity growth for the vast majority of African farmers, they are currently grossly underfunded. This must be reversed. But NARS must also become more entrepreneurial, better targeted and more strategic in the new economic environment.  Researcher planners must increasingly understand dynamics in differentiated markets and factor that information into setting research priorities. As in the past, researchers must recognize and target the needs of different types of producers, but they must now also better understand the needs and preferences of processors and final consumers. Research capacities and regulatory environments both need to be updated to enable full and effective application of the new sciences. And a new generation of scientists, including a far higher share of women, must be trained to replace the current generation that is nearing retirement. 

New partnerships will also be essential to maintain momentum. To date, regional research cooperation has fallen far short of its potential. Incentives for more effective cooperation within regional and sub-regional organizations need to be strengthened with the goal of ensuring a more efficient division of labor based on institutional comparative advantage. Regional organizations can also take bolder steps to harmonize varietal release procedures and biosafety systems, moving to the goal of regionally coordinated approval in order to accelerate and lower costs for technology development and deployment. Similarly, relationships between NARS and centers of the CGIAR must be rebalanced for more cost effective and impactful research system-wide, with NARS increasingly empowered to play lead roles in regional public goods research for which they are often the more cost effective service provider. Public research organizations must also become more adept and innovative in developing strategic partnerships with the private sector to share knowledge and technologies, to outsource research and to move research results from proof of concept to product development and commercialization. Moreover, public sector research organizations should avoid competing in areas of research for which the private sector may enjoy strong comparative advantage, for example in developing products for large commercial operations. 

One of the largest challenges will be to ensure equity in the new economic environment. Research must continue to allocate sufficient resources to crops and traits that are preferred by poor farmers and low income consumers. But as agriculture becomes more commercialized, poorer smallholder farmers may be less well positioned to take advantage of the new opportunities unless appropriate steps are taken. Governments committed to poverty reduction must encourage institutional innovation and commit adequate resources to ensure the full participation of poor smallholders in ways that don’t slow growth. For example, smart subsidies for agricultural inputs can supplement small farmers’ purchasing power and at the same time expand markets served by local input dealers. Governments can promote innovative financing mechanisms that provide non-collateralized loans for working capital needed by small farmers and small agro-dealers. Well targeted tax incentives can encourage agribusiness companies to expand business with small farmers and to operate in marginal production zones. Collective action by farmer groups and agro-dealers can be promoted to enable bulk purchases and sales, to help farmers meet new grades and standards requirements, and to introduce warehouse receipt systems. Building on the rapidly growing ICT infrastructure in most SSA countries, low cost market price information systems can be introduced or expanded to help small farmers make better informed marketing decisions. Considering the importance of women as decision-makers in farming households, and because a disproportionate number of the poor in many SSA countries live in female headed households, fully incorporating gender perspectives in agricultural research and development will contribute significantly to both growth and poverty reduction. And recognizing the risk of land consolidation as commercial farming expands, land policies may need to be reformed and the capacities of land administration agencies strengthened to guarantee greater tenure security for poor farmers. 

There is no guarantee that the African resurgence will continue in the decades ahead. There are many domestic economic and political risks, and the external challenges of accelerating globalization and climate change are substantial. Certainly, growth will not be linear and there will be reversals. But medium and long-term success will be more likely for those countries that maintain a consistent strategic focus on improving competitiveness in an integrated global economy, that learn from and adjust to setbacks, and that aggressively search for and respond quickly to new opportunities. Most importantly, Africa at this point in time represents a compelling example of where the goals of poverty reduction and economic growth are not only fully compatible, but also highly complementary. Given the structure of African economies and the number of poor households, improving smallholder productivity and increasing the purchasing power of poor consumers will have the greatest impact on aggregate economic growth for years to come. The challenge will be to devise policies, to encourage institutional innovation and to generate and commercialize the right kinds of new technologies to make this a reality. Progress achieved by a growing number of African countries over the last 15 years shows that this is not a dream. It can be done.   
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Table 1.  Growth in GDP per capita, 1996-2008 (%)





Emerging Countries�
�
Oil Exporters�
�
Mozambique�
5.4�
�
Equatorial. Guinea�
23.6�
�
Sao Tome and Principe�
5.0�
�
Angola�
7.6�
�
Ethiopia�
4.1�
�
Sudan�
4.7�
�
Botswana�
4.1�
�
Chad�
3.4�
�
Cape Verde�
4.0�
�
Nigeria�
2.3�
�
Uganda�
3.8�
�
Cameroon�
1.7�
�
Mauritius�
3.7�
�
Congo Republic�
1.3�
�
Rwanda�
3.7�
�
Mauritania�
1.1�
�
Tanzania�
3.0�
�
Gabon�
-0.7�
�
Burkina Faso�
2.8�
�
�
�
�
Ghana�
2.6�
�
Other Countries�
�
Seychelles�
2.6�
�
Swaziland�
1.9�
�
Mali�
2.5�
�
Guinea�
1.7�
�
Namibia�
2.4�
�
Gambia�
1.5�
�
Lesotho�
2.3�
�
Madagascar�
0.9�
�
South Africa�
2.0�
�
Niger�
0.6�
�
Zambia�
1.8�
�
Togo�
0.2�
�
�
�
�
Comoros�
-0.3�
�
Threshold Countries�
�
Central African Republic�
-0.5�
�
Liberia�
9.5�
�
Burundi�
-0.8�
�
Sierra Leone�
2.8�
�
Cote d'Ivoire�
-0.9�
�
Senegal�
1.4�
�
DRC�
-1.1�
�
Benin�
1.3�
�
Eritrea�
-1.7�
�
Malawi�
1.2�
�
Guinea-Bissau�
-2.3�
�
Kenya�
0.9�
�
Zimbawe�
-2.9�
�



Source:  Radelet, 2010.
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