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1. Background 
 

Historical evidence suggest that no country, except a handful of city states, has achieved rapid 

economic growth and poverty reduction without sustained growth in agriculture at the early stage 

of economic development (Hazell et al., 2007 and  Bezemer and Headey, 2008 ).  Given this 

premise, there are two compelling reasons for African governments to place greater emphasis on 

input markets development: (i) modern input use in African agriculture is far below other 

developing countries and (ii) Africa has the highest estimated yield gap (the difference between 

potential and actual yield per hectare) in the world for staple crops (Licker, et al., 2010; and 

Nkonya et al., 2013). While underlying causes for low modern input use continues to be debated, 

available statistics is very clear when it comes to fertilizer use. Farmers in Africa use only 21.1 kgs 

of nutrients per hectare of land, which compares to 135.58 kgs of nutrients in South Asia and 

195.31 kgs of nutrients in developed countries. This reinforces the fact that higher yield gaps in 

Africa exists due to the lower modern input use. According to the latest yield gap estimates, 

African farmers harvest less than 40 percent of the production potential in the case of maize and 

rice and less than 50 percent in case of wheat. At the other extreme there are Western European 

countries where average production per hectare is more than 97 percent, 88 percent, and 76 

percent for maize, rice, and wheat, respectively.     

The case for enhancing agricultural productivity through promotion of modern inputs is fairly easy 

to make. Promoting input use and intensifying agriculture, however, have proved difficult for most 

African countries under a wide range of policy initiatives since 1970s, ranging from universal 

subsidy, market liberalization, to smart subsidies in recent years. While there are opponents and 

proponents of each policy regimes, the new wave of input subsidy programs, commonly known 

as “smart subsidies”, have perhaps generated that most optimism in Africa. However, there is 

growing number of studies that cast doubt about the cost-effectiveness and longer term 

sustainability of these programs. The central objective of this paper is to highlight the evolving 

policy options and, to do so, we analyze the trends in fertilizer and seed use and synthesize the 

evidence on the impacts of modern input promotion policies. The rest of the paper is organized 

as follows. It begins by providing an overview of policy evolution, which is followed by a discussion 

on the trends in modern input use. Section 4 presents the evidence on the policy effectiveness in 

promoting modern inputs and the paper concludes with a summary and the policy implications.  

2. Overview of policy evolution 

The price of a commodity is the final outcome of an exchange process in the market. Thus, the 

price of a commodity can be right (that is, it reflects true scarcity value) only if the process of 

exchange (market) is right. In the 1960s and 1970s, there was broad consensus among actors in 

agricultural development that the markets did not function efficiently due to inadequate 

infrastructure, institutions, and information. Therefore, providing subsidies for modern inputs 
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emerged as an accepted policy option for market development. With substantial support from 

donors, governments in developing countries set up input marketing agencies to provide a wide 

range of input marketing and distribution services. While this strategy paid off in Asian countries 

during the early years of green revolution, it became evident that the universal input subsidy 

programs in Africa proved ineffective in achieving their stated objectives (Morris et al., 2007). 

Many studies pointed to high costs, mismanagement of funds, elite capture, and ineffectiveness 

in reaching resource- poor smallholder farmers. In many cases, the costs of the programs 

exceeded the value of output produced (e.g., Howard and Mungoma, 1997; World Bank, 2007b) 

and contributed to budget deficits and macroeconomic imbalances. These challenges coincided 

with a new line of policy thinking among donors and development actors that instead of 

addressing market failures, subsidy policies were beleaguered with inefficiencies and burdened 

governments’ budgets.  This led to the structural adjustment programs in the 1980s and the early 

1990s, as many African governments’ deficits became unsustainable and international lenders 

gained leverage over national agricultural policies. While many African governments resented the 

structural adjustment programs, some form of budget realignment was necessary to avoid loan 

default and the specter of macroeconomic instability. An inadvertent consequence was that a 

range of other agricultural sector investments, such as crop science research, extension programs, 

infrastructural investments, and policies to provide a hospitable environment for private 

investment in food value chains remained underfunded by both donors and African governments 

through the 1990s (World Bank, 2009a). 

The outcome of the structural adjustments up to at least the mid-1990s appeared disappointing. 

Fertilizer use and agricultural productivity were stagnant in most countries (Kherallah et al., 2002) 

and rural poverty rates remained stubbornly high. The stagnation of African agriculture in the 

1980s and early 1990s led many to argue that the liberalization reforms were a failed experiment 

and that the reintroduction of direct government participation in markets was necessary (e.g., 

Dorward et al., 2004). Other studies showed that in specific instances where governments 

supported the input market liberalization process, as in Kenya, the results were impressive (Ariga 

and Jayne, 2009; Freeman and Kaguongo, 2003). Political economy problems were identified as 

being at the heart of ineffective donor funding to the agricultural sector and ineffective 

implementation of agricultural sector reforms (Lancaster, 1999; van de Walle, 2001; World Bank, 

2007b). In hindsight, the painful macroeconomic and structural adjustment policy changes in the 

1980s and 1990s appear to have, with a lag, contributed to economic growth starting in the late 

1990s (e.g., UN- ECA, 2012). Recent studies suggest that African poverty rates also started 

declining steadily since the mid-1990s, with improved macroeconomic performance and stability 

because of the structural adjustment programs (Sala-i-Martin and Pinkovskiy, 2010). 

The greater macroeconomic stability enjoyed by most African governments by the late 1990s led 

many donors to shift from agricultural sector conditionality to general budget support. The shift 

to general budget support helped alleviate the budget constraints on African governments’ 

spending, which was relieved further by the process of debt forgiveness initiated in the early 2000s 

through the World Bank/IMF’s Heavily Indebted Poor Countries (HIPC) initiative.7 These changes 
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sowed the seeds for a revival of direct government programs to support agricultural market 

development. With conditionality and external leverage over agricultural policy in decline, and 

with a growing recognition of the role of agriculture in overall economic development, in 2003 

African governments made a public commitment to increase their support for agriculture through 

the Maputo Declaration of the Africa Union. The Abuja Declaration followed in 2006, stressing a 

commitment to increased fertilizer use through “smart” subsidy programs. The smart subsidy 

programs differ from the earlier subsidy programs in two broad ways: (a) instead of being fully 

government-led, smart subsidies involve the private sector and (b) instead of being universal, 

smart subsidies are targeted. The hope was this new subsidy modality would be more efficient 

and balanced. Elaborating on these basic premises, Morris et al. (2007) and the World Bank 

(2007a) identified specific criteria for “smart subsidy” programs to guide African governments. 

The most important of these criteria were that they should (i) promote the development of the 

private sector; (ii) target farmers who were not using fertilizer but who could find it profitable to 

do so; (iii) be part of a wider development strategy that includes complementary investment and 

strengthening of markets; (iv) promote competition and cost reductions by reducing barriers to 

entry; and (v) have a clear exit strategy. 

After well-publicized initial reports about the success of the first such targeted input voucher 

program in Malawi and after the President of Malawi was awarded several prizes for allegedly 

turning the country from a food basket case to a food exporter, at least nine other African 

governments quickly followed suit.8 The global commodity price boom of 2008/2009 created 

additional impetus for subsidies, by increasing the treasury resources of countries with mineral 

resources , raising food import costs, and creating strong incentives to promote domestic food 

production. By the late 2000s, 10 countries were spending over US$800 million annually on 

subsidies. The impacts of these new programs have been mixed, and there are a number of areas 

that need deliberate policy action to further promote modern input markets development in 

Africa (Jayne and Rashid, 2013).  

 

In summary, the input market development policies in in Africa can be divided into three phases: 

universals subsidies to address market failures in the 1960s and 1970s, structural adjustments and 

withdrawal of subsidies, and the revival of input subsidies with new program design. Jayne and 

Rashid (2013) identified five factors that contributed to the evolution of smart subsidies: (1) Highly 

Indebted Poor Countries (HIPC) debt reduction; (2) a shift in donor support from aid conditionality 

to direct budget support; (3) higher world food prices since 2008; (4) a shift in the World Bank’s 

position on subsidies, which prior to 2000 worked hard to limit or end them (World Bank 2007a) 

and in recent years has shifted back to co-finance them in countries like Tanzania, Malawi, and 

Ethiopia; and (5) the continued maturation of African democracies, whereby leaders quickly 

discovered that subsidies were politically popular among voters and could help win elections. 
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3. Trends in fertilizer and seed use in Africa 
 

3.1. Trends in fertilizer use 

How have policies influenced fertilizer use and market development in Africa? There is no 

straightforward answer to this question, but an obvious starting point is to examine the historical 

data on fertilizer use. Fertilizer use (nutrients per hectare) in Africa by sub-regions is presented in 

Figure 1. Three distinct messages emerge from this graph.  

1. Fertilizer use in Africa remains low. Farmers in Africa use 21.1 kgs of nutrients per 

hectare of land, which compares to 135.58 kgs of nutrients in South Asia and 195.31 
kgs of nutrients in developed countries.  

2. Casual observation of Figure 1 suggests that fertilizer use grew faster in the 1960s and 

1970s, when governments adopted universal subsidies.   

3. As far as long-term growth patterns are concerned, fertilizer use varies wieldy across 

regions within Africa. 

4. All sub-regions in Africa experienced a decline or stagnation in fertilizer consumptions 

between the late 1980s and late 1990 

 

The first observation, low use of fertilizer, is the argument commonly used to justify greater 

government support for modern input promotion. However, some recent studies argue that 

fertilizer use in Africa is not actually low if other factors are taken into consideration.  In particular, 

these studies argue that low use of fertilizer by African farmers can be misleading because it is 

based on comparisons with other regions of the world with vastly different degrees of water 

control, soil and moisture conditions, market infrastructure, crop science and extension systems 

(Jayne and Rashid, 2013). Examining the gap between actual and optimal fertilizer use rates 

(taking biophysical factors into consideration), some recent studies report a relatively small gap 

between use rates found to maximize profitability and actual fertilizer use rates in most areas, 

and in some cases apparent overuse of fertilizer (e.g., Matsumoto and Yamano, 2011; Sheahan et 

al., 2013). In a similar vein, Marenya and Barrett (2009) highlight the importance of soil organic 

matter, which is an important indicator of soil degradation, and which strongly affects benefits of 

fertilizer application. The study concludes that “farmers cultivating degraded soils find it 

unprofitable to invest in soil nutrient inputs, not because the fertilizer/crop price ratio is too high 

or due to credit, information or risk constraints, or because of supply-side impediments that limit 

fertilizer’s availability, but because marginal yield response to nitrogen application is low on 

carbon-deficient soils…”.  
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The second observation—that is, faster growth rates of fertilizer use in the 1960s and 1970s—is 

also commonly used to argue that structural adjustment programs were detrimental to fertilizer 

markets development in Africa. However, careful examination reveals that it is difficult to 

establish a direct link between policy regimes and fertilizer use trends. Since only a few countries 

had liberalized their fertilizer markets in the 1980s, it is difficult to attribute the stagnation or 

decline in fertilizer use trends to the reforms. Furthermore, the patterns vary across countries 

within Africa. In some countries, subsidy removal and devaluation resulted in sharp reductions in 

fertilizer use (Cameroon, Ghana Nigeria, Senegal, and Tanzania), whereas in other countries 

fertilizer use actually increased (Benin, Madagascar, Mali, and Togo). This finding implies that 

structural adjustment is only one factor affecting fertilizer prices and that fertilizer prices are one 

of several determinants of fertilizer use (Minot and Benson, 2009). 

 

The third highlight from Figure 1 is that there are substantial differences in fertilizer use trends 

across regions within Africa. While the northern and eastern Africa regions exhibit somewhat 

increasing trends, central and southern African countries show stagnant and declining trends, 

respectively. The differences become more striking once we examine the fertilizer use per hectare 

of land (Table 1). At the continent level, fertilizer use averaged only about 19 kgs of nutrients per 

hectare, but it averaged as much as 57 kilograms in Southern Africa and as low as only six 

kilograms per hectare in Western Africa. Year-to-year variations in use rates, measured by the 

coefficient of variation, are also large across regions within Africa.   Variability in use rates ranges 

from about 17 percent in the Eastern Africa region to as high as 36 percent in Western Africa 

region. These are clear indications that the fertilizer markets in Africa have a lot of maturing to 
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do, and this will require more concerted policy actions to account for the region / context-specific 

needs.   

  

Table 1: Modern cereal seed use in Africa since 1970s. 

  

Fertilizer Use (Kg of nutrients/Ha)  Cereal seed use (Kg/Ha)  

Average 
(Kg/Ha) 

Standard 
Deviation  

Coefficient 
of 

Variation  

Growth 
rate (%) 

Average 
(Kg/Ha) 

Standard 
Deviation  

Coefficient 
of 

Variation  

Growth 
rate (%) 

Africa                  

1970s 13.4 2.06 0.15 2.74 39.1 1.79 0.05 1.44 

1980s 19.9 0.68 0.03 0.39 40.4 1.78 0.04 -1.05 

1990s 19.1 0.82 0.04 -0.30 37.6 1.66 0.04 -1.01 

2000s 20.9 1.16 0.06 0.56 37.1 1.36 0.04 -0.42 
1970-
2012 

18.5 3.19 0.19 3.31 38.3 2.12 0.06 -0.73 

Eastern                  

1970s 8.4 0.58 0.07 1.43 34.6 1.43 0.04 -0.48 

1980s 11.5 0.85 0.07 0.27 35.3 1.15 0.03 0.24 

1990s 13.1 1.20 0.09 1.00 34.9 1.43 0.04 0.38 

2000s 13.6 1.35 0.10 0.57 35.4 2.01 0.06 -0.49 
1970-
2012 

11.8 2.29 0.17 2.27 35.2 1.57 0.04 0.13 

Northern                 

1970s 27.0 3.90 0.14 5.13 71.6 3.43 0.05 1.62 

1980s 45.0 5.49 0.12 6.14 70.9 5.10 0.07 -1.91 

1990s 43.2 2.66 0.06 -0.98 67.5 9.94 0.15 -4.51 

2000s 55.5 6.31 0.11 4.42 64.0 7.21 0.11 -2.24 
1970-
2012 

43.3 11.48 0.27 11.45 68.3 7.34 0.11 -2.68 

Southern                 

1970s 55.2 9.44 0.17 12.05 28.0 1.87 0.07 -1.85 

1980s 67.9 12.47 0.18 -14.06 28.6 1.73 0.06 -1.68 

1990s 52.8 2.28 0.04 -1.55 26.9 3.06 0.11 0.53 

2000s 52.5 5.07 0.10 1.08 26.8 3.09 0.12 -2.12 
1970-
2012 

56.9 10.09 0.18 -0.30 27.4 2.77 0.10 -1.13 

Western                  

1970s 4.4 1.38 0.32 1.57 25.2 2.54 0.10 1.68 

1980s 6.4 0.85 0.13 0.84 28.0 1.48 0.05 0.69 

1990s 7.4 1.38 0.19 -1.37 26.2 0.85 0.03 -0.91 

2000s 6.5 1.11 0.17 0.31 27.3 1.51 0.06 0.69 
1970-
2012 

5.8 2.12 0.36 1.93 27.2 1.48 0.05 0.96 
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The final trend in fertilizer use—that is, the stagnation or decline in the late 1980s to late 1990s—

was a subject of much debate. There is a little disagreement that it resulted because of 

governments’ withdrawal from the input markets and because the private sector did not find it 

worthwhile to invest in input markets. However, the interpretation of this observation varied 

widely among the experts. While some argued in favor of subsidies in one form or another, others 

proposed a wide range of interventions to improve input markets without resorting to subsidies 

(Crawford, et al. 2003). As stated earlier, many African governments were cash strapped at that 

time, so both subsidies and massive investments needed to reduce transactions costs were not 

feasible. A new set of actors, non-governmental organizations (NGOs), entered into input markets 

in the remote areas, but also quickly encountered challenges. Because of high transactions costs, 

problems with scaling up, and the lack of coordination and continuity, it became apparent that 

these programs could not improve input markets at scale (White and Eicher, 1999). Thus, “smart” 

subsidy programs continue to dominate policies for modern input promotion in Africa, even 

though they are simultaneously being criticized because of cost-effectiveness (Lunduka et al., 

2013, and Jayne and Rashid) and balance of payment challenges (Pauw and Thurlow, 2014).    
 

3.2. Trends in seed use 

 

Analyzing trends in seed use is difficult and in most cases make little sense because, unlike many 

other economic variables, improvement in the seed sector is not reflected by the increase in its 

volume over time. Two good indicators of improvement in seed markets are (a) release of new 

and effective seed varieties and (b) increase in the share of certified seeds in overall seed use. 

Unfortunately, neither of these statistics is readily available at the national, sub-regional, or the 

continental levels. Using FAO’s database, one can examine cereal seed use information, but these 

numbers tell very little about the trend. For instance, according to these numbers, seed use in 

Africa has averaged around 38 kgs per hectare, with very little variation across regions or over 

time (Table 1). There are other studies that suggest that only 10 percent of the seed is supplied 

by the formal seed sector in Sub-Saharan Africa, with the bulk being recycled seed or seed 

exchanged among farmers (Minot et al., 2007). These numbers are often used to argue that the 

liberalization did not create enough incentive for large scale private sector entry; and three key 

reasons cited for this are: (a) lack of a clear regulatory framework, and (b) unfair competition 

between public, NGOs, and the private sector, and (c) a lack of private sector access to germplasm 

(AGRA, 2013, Minot et al., 2007).    

 

However, this does not mean that seed sector has remained stagnant. There are a number of 

country case studies that suggest the adoption of modern seeds, especially in case of maize and 

wheat, has grown over the years. Recent studies suggest that adoption of modern maize variety 

is approaching 100 percent in Nigeria; and averages around 67 percent in the Western and Central 

Africa region (Alene et al., 2009). The estimates  appear to vary more in the Eastern and Southern 

African countries, where adoption rates are more than 70 percent in some countries (Kenya, 

Zambia, and Zimbabwe), but as low as 5 percent in Angola and 11 percent in Tanzania (Langyintou, 
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et. al.,  2010). Reconciling these numbers with aggregate estimates suggests that there is an 

important information gap in the African seed sector. Neither available databases (e.g. FAOstat) 

nor country case studies provides historical data on modern seed use disaggregated by variety, 

certification status, and release dates. The quality and variety of seeds are bound to be different 

across decades—seeds of 1970s cannot be the same as the seeds of 2000s—making comparison 

of seed use per hectare across decades meaningless. Even when data are available in some 

countries, calculations of adoption rates are tricky.  

 

Consider the case of seed sector in Ethiopia. According to official statistics, published by the 

country’s statistical agency, only about 4.7 percent of the cropped area was cultivated by 

improved seeds, which is also supported by other household survey data (Spielman et al. 2013). 

However, the study points out that these numbers can be grossly underestimated depending on 

the how the questions are asked in many of these surveys. To be specific, household surveys 

generate these estimates by asking farmers whether they had purchased improved seeds. 

However, for improved open pollinated varieties like wheat, farmers do not necessarily have to 

purchase seed each season as they would in case of hybrid maize. Available studies on the seed 

sector in Ethiopia confirm this contention. For instance, Lantican et al. (2005) reported that 71 

percent of the wheat area in Ethiopia was cultivated with an improved variety; and 43 percent of 

the area cultivated under the improved wheat variety used seed released in the past 10 years.   

 

Why is there such a lack of information about seed sector? Seed constitute a small share of the 

total costs of production and, hence, it doesn’t draw as much attention as other inputs, especially 

fertilizer. This is precisely the reason why, unlike fertilizer or irrigation, seed hardly surfaces in 

discussions surrounding subsidies, public spending, and political economy considerations. Thus, 

the seed sector suffers from inadequate public spending on R&D and data generation.  

 

4. Evidence on the impacts & challenges of modern input promotion polices in 

Africa  
A recent special issue of the Agricultural Economics has presented a set of case studies assessing 

various aspects of input subsidy programs in Africa, which in most cases combine both seed and 

fertilizer. Based on these case studies, as well as reviewing a comprehensive set of available 

studies, Jayne and Rashid (2013) highlighted various aspects of policy effectiveness in promoting 

modern inputs. We provide summary of five key areas: two related to program design (targeting 

and fertilizer use); two related to economy-wide effects; and the other one is on the profitability 

of modern input use.  A synopsis of these findings is presented below.  

 

4.1. Targeting of subsidies. 
 

One of the central policy rationales behind the smart subsidy programs is to enhance efficiency 

through proper targeting. The underlying idea is simple: by targeting the farmers who would 

otherwise not have purchased fertilizer, governments can address an important market failures 
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problem and do so more cost-effectively compared to universal subsidies. In addition, these 

programs are expected to be pro-poor and pro-markets because the beneficiaries are poor and 

the programs are implemented in partnership with private sector.  However, available studies 

argue that in terms of achieving the ultimate policy goal, these criteria have presented tradeoffs 

(Pan and Christiaensen 2012). For example, if the goal is to increase incomes of poor smallholders, 

input vouchers should be aimed at poorer farmers who cannot afford to buy fertilizer at 

commercial prices.  By contrast, if the objective is to boost aggregate output, it would warrant 

targeting farmers who could use fertilizer most efficiently.   

 

The empirical evidence on these two broad objectives are mixed. By reviewing recent studies 

from several African countries, Jayne and Rashid (2013) reports that targeted beneficiaries in 

most countries are found to be wealthier than the households that the program intended to 

reach. For instance, studies found that large farmers in Zambia (owning 10-20 hectares of land) 

received seven times more subsidized fertilizer and seeds on average than households cultivating 

2 hectares of land or less. Similarly, several studies on Malawi concluded that households with 

higher landholdings are significantly more likely to receive fertilizer vouchers, while female-

headed farmers are less likely to be targeted; targeting is influenced by political considerations; 

and small-scale farmers often sell vouchers to wealthier farmers with larger land holdings. This 

set of evidence suggests that the targeting of smallholders and vulnerable households under the 

“smart” subsidy programs have not been particularly effective. However, there is some new 

evidence of better targeting. For instance, using data from Kano, a district of Nigeria, one study 

found that farmers who participate in the subsidy voucher program tend to be poorer than non-

participants. This is an area-specific small study, but can shed light on features that make 

targeting more effective   

 

To boost aggregate output subsidies should be provided to more efficient farmers. The finding 

that fertilizer subsidies are generally targeted to better off households would imply higher 

production, if farmers with larger landholdings are indeed more efficient users of modern inputs. 

The evidence is mixed on this point.  There are studies that show that larger farms do obtain 

higher yield response to fertilizer, but there are other studies that find no such pattern.  In the 

context of developing countries, especially in Asia, there is a large set of studies that find an 

inverse size-productivity relationship. That is, farmers with smaller farm sizes are more efficient 

than the larger farms. However, the context and the definition of small farmers vary considerably 

in these studies. Therefore, this is an important topic for future research, as it can inform policy 

makers on the trade-offs (or not) between promoting the efficient use of inputs to raise national 

food supplies versus reducing rural poverty.  

 

4.2. Effects of subsidies on fertilizer use 

 

It is commonly assumed that the entire volume of subsidized inputs would reach the farmers. 

This assumption implies 100 tons of fertilizer subsidized input distribution would lead to farmers 

increasing their fertilizer use by 100 tons.  Evidence suggests that this is typically not true in case 
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of “smart” subsidy programs. There are two reasons why this is typically not the case. The first 

reason is that the receipt of subsidized inputs causes some farmers to buy less fertilizer from 

commercial retailers than they otherwise would have in the absence of the subsidy program. The 

“crowding out” of commercial fertilizer tends to be less when subsidy programs are targeted to 

relatively poor farmers and areas where the commercial demand for fertilizer is low (Xu et al 

2009a; Ricker-Gilbert et al 2011; Mason and Jayne 2013).  By contrast, Liverpool-Tasie (2012) 

found evidence of crowding-in of commercial fertilizer demand in a pilot subsidy scheme in one 

district of Nigeria, the success of which appears to be related to the fact that fertilizer vouchers 

were mainly targeted to areas where private commercial markets were relatively weak and to 

households that were relatively poor. 

 

The other reason is the diversion of program fertilizer by authorities. Recent evidence from 

Malawi and Zambia indicate that as much as 30-40 percent of the fertilizer imported for 

distribution under government subsidy programs appears to have been diverted and resold to 

intermediaries before reaching intended beneficiaries (Jayne et al., 2013). While most of the 

diverted program fertilizer is ultimately resold to and used by farmers, farmers may believe that 

they are purchasing commercial fertilizer even though a big part of it is actually intended for the 

subsidized programs. After accounting for program diversion, every additional ton of fertilizer 

distributed through the subsidy programs is estimated to have raised total fertilizer by about half 

a ton in Malawi and Zambia to about only a quarter of a ton in Kenya (Jayne et al., 2013). 

Obviously, these findings generate dramatically different impacts on aggregate crop output than 

if farmers used the full quantity of government program on their fields.  However, this is an 

important policy consideration because incorporation of the “crowding out” and diversion turn 

the benefit-cost ratios of input subsidy programs below 1 in many countries.  

 

4.3. Evidence on agricultural growth and poverty reduction  
 

How does subsidizing modern inputs contribute to agricultural growth and poverty reduction? 

Empirical evidence to answer this question is limited for Africa, but a large body of literature 

exists for Asia. Two studies are particularly relevant.  The first study, carried out by the Economist 

Intelligence Unit (Economist Intelligence Unit 2008), estimated the contribution of various types 

of public investments and strategies to agricultural growth and poverty reduction in six Asian 

countries: China, India, Indonesia, South Korea, Taiwan, and Vietnam.  The second study, carried 

out by IFPRI (Fan et al 2008) provides an in-depth analysis of India to identify the returns to 

various types of public expenditures over a 40-year period.  

 

The EIU study highlights the primacy of policy and enabling environment in driving both 

agricultural growth and poverty reduction in most of Asia.  The types of policies emphasized are 

reforms increasing individual farmers’ rights over their land and output, combined with 

agricultural market liberalization, which were found to substantially improved farmers’ 

incentives and stimulated rapid growth in output and private investment (p. 7-8).  Other 

investments found by the EIU study to have a high return in terms of agricultural growth and 
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poverty reduction were:  crop science R&D, investments in rural roads, electricity, health and 

education.  Resources invested in input subsidies and direct distribution of fertilizers and other 

agri-chemicals showed modest returns on average.  Input subsidies played a greater role in 

irrigated areas where the combination of water control, improved seed varieties and fertilizer 

raised yields dramatically. Returns to subsidies were lower under rain-fed conditions, especially 

in semi-arid areas.  

 

The other study on India estimates the return to various types of government expenditures in 

terms of agricultural growth and poverty reduction. In addition, it estimates impacts at different 

periods in India’s development path from the 1960s to 2000. Two important messages came out 

of this study: (a) public investments in market fundamentals--such as roads, irrigation, rural 

electrifications, and agricultural research—have higher pay off at all levels of development and 

(b) public funds spent on subsidies have positive pay off only in the early stage of development. 

In particular, the study reports that most public expenditures to agriculture in the 1960s 

generated very high returns to both agricultural growth and poverty reduction, with especially 

high returns to rural roads and education.    In the 1970s and 1980s, the returns to most of the 

subsidy programs began to decline and turned negative by the 1990s, though they began to 

account for a growing share of national budgets.  By the 1990s only agricultural R&D and road 

investments continued to yield significant returns to public investments.   

 

Returning to Africa, available studies suggest that experiences with input subsidy programs in 

Africa are quite different from the studies on Asian agriculture. There is a growing body of 

literature that suggests that input subsidy programs are chewing up a large share of public 

spending. For instance, during 2009-2011, input subsidy as percentage of public spending in 

agriculture ranged from 47 to 71 percent in Malawi, 38 to 53 percent in Tanzania, and 21 to 40 

percent in Zambia (Jayne and Rashid, 2013). Such disproportionate allocation of public spending 

to subsidy implies that the social costs of subsidy policies will be high in the long run, as they are 

crowding out essential public investments. Given the level of development in most of these 

countries, other public investments—e.g., roads, education, agricultural R&D—are critical and 

can have much higher pay off in the long run.   

 

With regards to food production, there is an agreement in the literature that subsidies have 

raised national food production. However, the effects of the subsidy programs are highly 

asymmetric across the distributions of farm size and wealth.  The general pattern derives from 

the fact that resource-poor households tended to receive proportionately less of the subsidy 

than wealthier farmers. Using nationally representative survey data from Zambia, Jayne et al 

(2011) show that farms in the 10-20 hectare category received 7 times more subsidized fertilizer 

than farms below 2 hectares (accounting for 77% of all farms) and generated 23 times more 

maize production after the input subsidy program and output-marketing supports were ramped 

up in the late 2000s.  The concentration of the food production response in the hands of a small 

proportion of the relatively better-off farm households may explain why rural poverty rates have 

not declined in either Malawi or Zambia between the early 2000s and 2010.  While early 
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assessments of the Malawian program argued that it has had favorable effects on poverty rates, 

this has yet to be rigorously shown.  Official rural headcount poverty rates have actually 

increased from 52 percent in 2004 to 53 percent in 2010 (Ricker-Gilbert et al, 2013).  Rural 

headcount poverty rates in Zambia have consistently hovered around 80 percent throughout the 

10-year period of the implementation of the Farm Inputs Support Program (Mason et al, 2013).  

 

 

4.4. Multi-market and general equilibrium effects of subsidies. 
 

One argument in favor of subsidizing modern inputs is that it can kick start a dynamic growth 

process by lowering food prices and at the same time increasing the rural wages. If this is indeed 

the case, the benefits of subsidizing inputs can be higher than what is generally observed. In fact, 

some studies argue that if the indirect effects (often called multiplier effects) are accounted for, 

the benefit-cost ratios of subsidy programs can rise considerably.  While these are plausible 

hypotheses, there has been a paucity of research evidence to support them.  Using a combination 

of market price data, farm survey data, and official district-level data on quantities of fertilizer 

distributed under government subsidy programs in Malawi and Zambia, Ricker-Gilbert et al 

(2013) presents econometrically estimated effects of the programs on maize prices. They find 

that withdrawal of subsidies would increase maize prices significantly in both countries, although 

the magnitudes of the price increase would be 2.5 percent in Malawi and 1.8 percent in Zambia. 

There are reasons why price effects are small. While the volume of imports has declined, Malawi 

has remained a net importer of maize for most of the period, suggesting that the country has not 

moved beyond its typical position of being at import parity. On the other hand, subsidy programs 

in Zambia did not have large effects on maize prices, as surplus production was either stored by 

the government (much of which spoiled and did not reach local markets) or was absorbed into 

the import markets of Zimbabwe and the Democratic Republic of Congo. The fact that both 

countries are part of a vibrant regional trading network appears to have largely dissipated the 

price effects of the programs.  Even for Nigeria, which has an expansive internal market, 

Takeshima and Liverpool-Tasie (2013) found small and statistically insignificant effects of 

Nigeria’s input subsidy program on domestic maize, rice, and sorghum prices.  

 

The studies on the effects of input subsidy programs on wages are very limited. The only study 

we came across is on Malawi by Ricker-Gilbert (2012), which assesses the effects of the fertilizer 

subsidy program on agricultural labor supply, labor demand, and wage rates. The study finds that 

the subsidy program did have a positive effect on rural wages, as it contributed to reducing labor 

supply to the markets. In particular, the study reports that a 10kg increase in the average amount 

of subsidized fertilizer acquired per household in a community raised that community’s median 

agricultural wage rate by 1.4 percent. The study provides evidence that non-recipients of 

subsidized fertilizer may have gained some small spillover benefit from the subsidy program in 

the form of slightly higher agricultural wage rates. However, more evaluation needs to be 

conducted that quantifies the indirect benefits from input subsidy programs to provide a 

complete picture of their benefits.  
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4.5. Profitability of modern input use 

 

Two important determinants of the profitability of modern inputs use, especially chemical 

fertilizer, are crop response rates and the input-output price ratios. The fundamental policy 
justifications for subsidizing modern inputs also arise from these two determinants. The crop 

response rate is the rate at which soils convert inputs into crops. Therefore, if soils are degraded, 

and there are inputs that can improve soil conditions, it would be a justifiable policy action to 
promote that particular input. Similarly, if the input-output price ratios are not favorable, due to 

market failures and inadequate provision of public goods, it can be welfare enhancing, under 
certain conditions, for the government to intervene.  

 

However, in the ongoing policy debates over modern input promotion, the issues related to crop 

responses receive little attention. Jayne and Rashid (2013) have presented summaries of many 

recent studies on the profitability of fertilizer use in Africa and compared them in the context of 

Asian agriculture. They highlight three key messages. First, estimated crop response rates vary 

considerably, which is expected given wide variability in the soil quality and market conditions. 

Recent estimates using farm panel survey data consistently find relatively low crop responses, in 

the range of 8 to at most 24 kgs maize per kg nitrogen applied, with a concentration at the lower 

end around 8-15.  Given prevailing commercial input and output price ratios, many of the 

profitability estimates (measured in terms of Value Cost Ratio (VCR)) show only marginal 

profitability. Second, the fertilizer to cereal price ratios have been a fairly constant trend over 

the past 20 years, indicating that shifts over time in fertilizer profitability may be primarily driven 

by changes in response rates.  Finally, both the mean and variance of crop response rates vary 

greatly between irrigated and rain-fed conditions.  Water control is a fundamental “game-

changer” for the economics of fertilizer use.  Roughly 45 percent of South Asia’s grain crops are 

under irrigation, which typically affords 2-3 cropping seasons per year and relatively stable yield 

response to fertilizer.  Consequently, fertilizer application rates on cereal crops are substantially 

higher on irrigated fields than on rain-fed plots. By contrast, 96 percent of SSA’s cultivated land 

is rain fed, much of it in semi-arid areas experiencing frequent water stress and with one crop 

season per year.  For these reasons, the economics of fertilizer use in SSA are generally less 

favorable compared to other regions of the world where water control is more commonly 

available.   

 

Given existing evidence, a massive challenge for African agriculture appears to be improving soil 

quality and crop response to fertilizer application. Two key challenges here are: (a) declining soil 

fertility and (b) effective farm management involving multi-crop systems.  Existing literature 

suggests that declining soil fertility is one of the leading causes of stagnant or declining trends in 

cereal yield response. Giller et al (2006) and Tittonell et al (2007) conclude that smallholder 

farmers are largely unable to benefit from the current yield gains offered by plant genetic 

improvement due to farming on depleted soils that are non-responsive to fertilizer application.  

Marenya and Barrett (2009) reinforce this fact by highlighting the importance of soil organic 

matter. They conclude that “farmers cultivating more degraded soils may find it unprofitable to 
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invest in soil nutrient inputs, not necessarily because the fertilizer/crop-price ratio is too high or 

due to credit, information or risk constraints, nor because of supply-side impediments that limit 

fertilizer’s physical availability, but because marginal yield response to nitrogen application is low 

on carbon-deficient soils….”. 

 

The literature on farm management stresses the role of multi-crop systems involving legumes in 

restoring soil organic carbon, fixing nitrogen, and hence raising response rates and the 

profitability of fertilizer (Giller and Candisch 1995; Snapp et al 2010). A related literature points 

to the broader challenges of sequestering carbon in soils to not only raise the productivity of 

fertilizer and other inputs but to reduce global greenhouse gas emissions (Powlson et al 2011).  

Thus, it appears that improved farm agronomic and management practices may be at an 

intersection of efforts to both raise farm productivity and adapt to climate change. This implies 

that unless these fundamental constraints are removed, promoting modern input markets will 

remain a difficult task. Therefore, adaptive research to identify and overcome these constraints 

should be an essential part of input market development strategy.   

 

4.6. Importance of modern seed is overshadowed by fertilizer in current policies 

 

Seeds, fertilizer, and irrigation are the three key ingredients1 of agricultural inputs markets 

development in any country that has achieved rapid agricultural growth and poverty reduction. 

While stories and studies on the new wave of smart subsidies abound, modern seeds and 

irrigation hardly receive any attention—the stories and studies are mainly concerned with 

fertilizer. Yet, available statistics suggest that much remains to be done in the African seed sector 

that encompasses a wide range of issues from variety development to marketing and effective 

use of modern seed (Minot et al., 2007).  

 

There are two compelling reasons for paying greater attentions to seed sector in Africa. The first 

reason is that seed sector remains very poorly developed.  According to a recent study (as cited 

in AGRA, 2013), of the 24 countries in Sub-Saharan Africa, five countries do not have a formal 

seed sector; modern seed adoption rate is less than 2.5 percent in 13 countries, and only one 

country (South Africa) has a seed sector that can be considered at the mature stage. The data 

and methodological issues notwithstanding, these numbers suggest that development of 

agricultural inputs markets in Africa would require deliberate actions by both governments as 

well as international development partners. Besides, experiences from the green revolution 

countries in Asia suggest that continuous investment in varietal development for diverse agro-

ecological conditions was an important part of agricultural input promotion policies (Rashid et 

al., 2013). By contrast, most of the public spending in African agriculture is consumed by 

purchasing chemical fertilizer.   

 

                                                           
1 We understand that the Input market development cannot be seen in isolation from overall 
agricultural market development, as cross cutting investments such as roads, electricity, and 
agricultural R&D are central all aspects of agricultural development.  
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The other reason is that, unlike chemical fertilizer, modern seed has public goods characteristics 

and government interventions are justified, as there are no incentives for the private sector to 

invest. Minot et al. (2007) highlights the following in illustrating the public goods characteristics 

of seeds in Africa: 

 Seed production involves large fixed costs of developing new varieties and uncertain 

payoff. However, once produced, many seeds are relatively easy to reproduce. Therefore, 
private sector will have no incentives to invest because they will not be able to recuperate 

their investments. 

 Quality is highly variable, depending on its genetically determined performance potential, 

varietal purity, physical cleanliness, and viability. Also, quality is difficult to observe. It is 

not obvious how a seed will perform until after it has been purchased and planted. This 

implies that government has a role of regulating the seed markets. 

 Most seed consumers in sub-Saharan Africa are poor and risk averse. In addition, cash 

constraints often limit their ability to investment even when they are profitable.  

 

Yet, national agricultural research systems are underfunded limiting their capacity to conduct 

basic research for varietal development. Also, the seed sector in Africa now involves many actors 

(government, private sector, NGO, farmers’ organization, etc.) who engage in a wide range of 

activities. This calls for specialized capacity to evaluate ex ante and ex post alternative policies 

and regulations and guide the institutional development of the seed system. However, building 

technical capacity in seed system is expensive and may alternative (e.g., training in a third 

country, distance learning, and sandwich program, etc.) more cost-effective programs have had 

their challenges (Minot et al., 2007). Therefore, the study concluded that an evaluation of the 

cost-effectiveness of alternative capacity building strategies is essential for more informed 

strategy development for African seed system.    

 

5. Summary and the way forward 
 

There is little debate among the experts that transformation of agriculture is central to economic 

development. Given large gaps between actual and potential agricultural production (yield gap), 

a logical policy choice is promoting agricultural intensification through increased use of modern 

inputs. Yet, this has proved to be an uphill battle. There has been widespread optimism about 

the new waves of smart subsidies, but an increasing number of studies now argue the results are 

at best mixed in terms of both effectiveness and sustainability. In the meantime, both fertilizer 

and modern seed use remain low relative to developing countries in Asia and Latin America. 

Against this backdrop, this paper has attempted to summarize the broader lessons from the past 

experiences and draw implications for the future policy directions In doing so, it has analyzed the 

trends in chemical fertilizer and modern seeds use, discussed the evidence on the impacts of the 

new wave of input subsidy programs; and reviewed the literature on seeds systems in Africa.  

 



16 
 

5.1. Summary of the evidence 

 

Trend in chemical fertilizer use: Four key messages emerge from the analysis of chemical fertilizer 

use. First, it is well known fact that farmers in Africa use only 21.1 kgs nutrients per hectare, 

which is less than one sixth of what average South Asian farmers apply (136 kgs / ha) in their 

fields.  However, there are studies to suggest that low use is not necessarily due to price or 

affordability, it is rather infrastructure and agro-climatic factors that make fertilizer unprofitable. 

Indeed, a recent study has shown that fertilizer use in non-irrigated lands in India are not much 

different from average fertilizer use in sub-Saharan Africa (Jayne and Rashid, 2013).  Second, 

Fertilizer application rates grew rapidly in the 1960s and 1970s, but declined rapidly in the 

following decades, which coincided with structural adjustment programs and elimination of 

subsidies. However, some studies argue that stagnation cannot necessarily be attributed to 

liberalization because in many countries stagnation begun long before the countries embarked 

on the liberalization. Third, while all countries went through similar policy regimes, there are 

wide variations across sub-regions within Africa.  More in depth understanding of these varying 

trends in fertilizer use can better inform input promotion policies in the continent. Finally, all 

regions within the continents have experienced positive growths in fertilizer use in the 2000s. 

This coincides with the African governments renewed commitment to agriculture development 

in 2003 through the Maputo Declaration. Debt forgiveness, budgetary supports, and overall 

improvement in the balance of payment enabled African government to support input 

promotion programs.  

 

Trend in modern seed use: Analyzing trends in modern seed use is problematic. Three problems 

are worth highlighting. First, unlike other economic variables, increase (decrease) in the volume 

of seed use does not necessarily mean an improvement (deterioration) in the seed sector.  New 

and effective seed variety may lead to improved output even with a lower rate of seed use. The 

quality and variety of seeds are bound to be different across decades—seeds of 1970s cannot be 

the same as the seeds of 2000s—making comparison of seed use per hectare across decades 

meaningless. Second, available statistics in published studies on the adoption of modern seed 

vary widely. For instance, while official statistics suggest a low rate modern seed adoption, detail 

country case studies argue that rates are much higher if open pollinated varieties and farmer to 

farmer exchanges are considered. Finally, available studies and published data on modern seed 

use in Africa primarily focus on maize and wheat. Given the emphasis on agricultural 

diversification, there is a need for better understanding of both cereal and non-cereal crops. 

 

Leaving the data issues aside, it is clear from the literature that seed sector in Africa remains 

poorly developed and understood. According to a recent study (as cited in AGRA, 2013), of the 

24 countries in Sub-Saharan Africa, five countries do not have a formal seed sector; modern seed 

adoption rate is less than 2.5 percent in 13 countries, and only one country (South Africa) has a 

seed sector that can be considered at the mature stage. Yet, the challenges in seed sector are 

often overshadowed by big ticket public spending items like fertilizer subsidies.  
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Evidence on the impacts of modern input promotion policies: While input subsidy programs were 

largely eliminated under the structural adjustment programs, input promotion policies involving 

large subsidies have reappeared in the 2000s.  Instead of providing universal subsidies, these 

programs target beneficiaries and involves private sector in the marketing of inputs. These 

programs generated widespread optimism in the earlier years, but details impact studies have 

only begun to be publicly available. Available studies suggest that, there are strong evidence that 

these programs have been successful in increasing domestic production and decreasing reliance 

on imports; in quickly increasing domestic production, but very small and weak evidence on 

reducing food prices. This suggests that while these programs have been successful in addressing 

one aspect of the food security—food availability in the short run. However, it is not clear 

whether these programs affected other dimensions of food security—that access and 

utilization—as there is they contributed to agricultural growth and poverty reduction.   

 

The evidence on the operational performance of these program are not favorable.   A new set of 

case studies argue that these programs crowd out public spending from more urgent and priority 

areas of agricultural investment, have low benefit-cost ratio, suffer from poor targeting, and 

much lower impacts on private sector development. In 2011, the ten countries considered in 

Jayne and Rashid (2013), spent about 29 percent of public expenditure on these subsidy 

programs, with some countries spending far higher proportions. Asian experiences suggest that 

while input subsidies played a role in the early years of green revolution, they became ineffective 

in the later decades. More specifically, 1 dollar invested in fertilizer subsidies in India generated 

less than 1 dollar worth of benefit in the 1980s and 1990s (Fan et al., 2007).  By contrast, other 

public investments, such as agricultural R&D and infrastructure, continued to generate high 

returns in terms of both agricultural growth and poverty reduction. The evidence on the two of 

the important criteria of program performance —namely, targeting and private sector 

development—suggest that these criteria are not generally met. . The targeted beneficiaries in 

most countries are found to be wealthier than the households that the program intended to 

reach.  

 

5.2.  Way forward 

 

The policy interventions in promoting modern input markets are justified because farmers do 

not find their use profitable due various sources of market failures. There are various ways to 

address market failures and make modern input use profitable, which depends on a host of 

factors notably soil fertility, farm management, transactions costs, and output prices.  However, 

lowering prices with government subsidy has historically been one of the policy responses in 

most developing countries. That is, the focus of the policy has been only on one of the several 

components of profitability and hence an unbalanced approach to input market development. 

We draw the implications for way forward in light of this observation.  

 

Improving existing programs: There are clear evidence that the new wave of input subsidy 

policies have been successful in increasing food production, reducing import dependence, 
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gaining political popularity. Therefore, these programs are most likely to continue in the future. 

However, given the current level of public spending on these subsidy programs, governments 

might have problems funding them unless measures are taken to improve their operational 

performance.  Our review suggest that three areas are particularly important: (a) improving 

targeting, (c) balancing the public spending, and (c) enhancing private sector participation in the 

input marketing. If the policy justification is helping smallholder farmers, subsidies should be 

targeted to households who would otherwise not use fertilizer. Yet, evidence suggest that a large 

share of subsidized fertilizer, which is an inefficient use of public funds.  Governments in Africa 

appears to be spending a disproportionately large share of their agricultural budget on these 

programs. Such a pattern of spending can be counter-productive of input market development 

as it crowds out other important investments, such as infrastructure and agricultural R&D. 

Furthermore, if continues, this will lead to a balance of payment problems and governments may 

not ultimately be able fund the programs.  

 

Addressing soil health issues:    Soil health is a critical determinant of the profitability of both 

fertilizer and seeds.  Yield responses can be optimized only if the fertilizer applications are 

tailored according the soils needs and this can be done only if the countries have detail 

information about the soil’s nutrients composition. Such information is largely unavailable in 

Africa and, as a result, most countries use a blanket recommendation of fertilizer application 

rates. This poses two serious problems: (a) farmers find following official recommendation 

unprofitable when soils are degraded; and (b) blanket recommendation almost always ignores 

the soils’ micronutrients needs. Both of these problems have been known decades now, but have 

been no policy action due to the unavailability of comprehensive soil information systems. 

Available studies suggest that the soils deficient in their ability to supply micronutrients (e.g., 

zinc, boron, iron, etc.) to crops are alarmingly widespread across the globe (White and Zasoski, 

1999); and that deficiency in zinc micronutrients is the most challenging problems in the cereal 

growing parts of the world (Alloway, 2008). However, there are successful example of restoring 

and improving soil health. Lands in Brazilian Cirrado were some of world’s oldest and degraded 

soils, but have been transformed into productive soil through deliberate policy actions. A key to 

this success was a better understanding of the Cirrado soils, which were deficient in many of the 

nutrients. Africa can benefit from such initiative in the coming years. Fortunately, the process 

has already began. The African Soil Information System (AfSIS) is working towards generating 

better soil information;  and Ethiopia has already developed its own soil information system, 

called EthioSIS based on which the country is revising fertilizer recommendations and 

constructing blended fertilizer facilities. This can serve as a good examples for the continent.  

 

Addressing policy induced challenges: Several agricultural policies in Africa deter development of 

modern input markets. Agricultural price policies involving large scale public interventions in 

cereal markets perhaps have the most important implications for the input promotion. These 

policies affect both fertilizer and modern seed use. If the objective of these policies is to maintain 

price stability, and if they are implemented in a predictable way, the farmers can factor in these 

policing in making their input choices. Besides, price policies play important roles in 
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implementing safety nets programs and preventing market collapse.  However, there are 

evidence from several countries that government price policies have been hardly predictable. 

Sometimes government intervention, such as public procurement, has increased market prices 

and in other occasions public distribution depressed market prices. When prices are depressed, 

the coexistence of input subsidy and public intervention in cereals markets—as in the case of 

Malawi, Kenya, and Zambia—is analogous to putting one foot on accelerator and the other on 

the brake. While lowering input prices through subsidy provides farmers with incentives to use 

fertilizer, release of government stocks reduces market prices and farmers’ profitability.    

 

In addition price policies, available studies suggest that restrictive government policies regarding 

production and marketing have also hindered seed systems development in Africa. Only 10 

percent of total seed use is supplied by the formal seed sector in Sub-Saharan Africa, with the 

bulk being recycled seed or seed exchanged among farmers. Lack of regulatory framework, 

policies for germplasm release, and unfair competition between public, NGOs, and the private 

sector are commonly believed to be the key reasons behind such low uptake of seed from the 

formal sector, as well as overall underdevelopment of seed systems in Africa.  

 

 



 

 

Reference  

Alene, A. D., Menkir, A., Ajala, S.O., Badu-Apraku, B., et al. 2009. The economic and policy 
impacts of maize research in West and Central Africa, Agricultural Economics, 40(5), 
pp. 535-550.   

Alliance for a Green Revolution in Africa (AGRA), 2013. Africa Agriculture Status Report: 
Focus on Staple Crops, AGRA: Nairobi, Kenya.  

Ariga, J., Jayne, T.S., 2009. Private sector responses to public investments and policy reforms: 
The case of fertilizer and maize market development in Kenya. International Food 
Policy Research Institute Discussion Paper 00921, IFPRI, Washington, DC. 

Crawford, Eric & Kelly, Valerie & Jayne, T. S. & Howard, Julie, 2003. Input use and market 
development in Sub-Saharan Africa: an overview, Food Policy, vol. 28(4), pp 277-292.  

Dorward, A., Kydd, J., Morrison, J., Urey, I., 2004. A policy agenda for pro- poor agricultural 
growth. World Dev. 32(1), 73-89. 

Fan, S., Gulati, A., Thorat, S., 2008. Investment, subsidies, and pro poor growth in rural India. 
Agric. Econ. 39(2), 163-170. 

Freeman, A., Kaguongo, W., 2003. Fertilizer market liberalization and private retail trade in 
Kenya. Food Pol. 28(5ol. 28(5ood PoGiller, K., Rowe, E., de Ridder, N., van Keulen, H., 
2006. Resource use dy- namics and interactions in the tropics: Scaling up in space 
and time. Agric. Syst. 88, 8-27. 

Giller, K.E., Cadisch, G., 1995. Future benefits from biological nitrogen fixa- tion: An 
ecological approach to agriculture. Plant Soil 174, 255-277. 

Hazell, P., C. Poulton, S. Wiggins, and A. Dorward. 2007. The Future of small farms for poverty 
reduction and growth. International Food Policy Research Institute (IFPRI) 2020 
Discussion Paper 42, May 2007. Washington D.C.: IFPRI. 

D. Bezemer, Dirk & Headey, Derek, 2008. "Agriculture, Development, and Urban Bias," World 
Development, vol. 36(8), pp. 1342-1364. 

Howard, J., Mungoma, C., 1997. Zambia Zambia1997. Zambiaent, and Urban BiaByerlee, D., 
Eicher, C. (Eds), AfricaicaAfricaAfricaAfrica Africaent, anRienner Publishers, Colorado 

Jayne, T, Rashid, S. 2013.Input subsidy programs in sub-Saharan Africa: a synthesis of recent 
evidence. Agricultural Economics Volume 44, "htue 6, pages 547, "htue 
6, nlinelibrJayne, T., Mason, N., Burke, W., Shipekesa, A., Chapoto, A., Kabaghe, C., 
2011. Mountains of maize, persistent poverty. Zambian Econ. November, 20-22. 

Jayne, T., Mather, D., Mason, N., Ricker-Gilbert, J., 2013. How do fertil- izer subsidy programs 
affect total fertilizer use in sub-Saharan Africa? Crowding out, diversion, and 
benefit/cost assessments. Agric. Econ. 44(6), forthcoming. 

Kherallah, M., Delgado, C., Gabre-Madhin, E., Minot, N., Johnson, M., 2002. Reforming 
Agricultural Markets in Africa. Johns Hopkins University Press, Baltimore. 

Lal, R., 2011. Sequestering carbon in soils of agro-ecosystems. Food Pol. 36(2011), S33-S39. 

http://ideas.repec.org/a/eee/jfpoli/v28y2003i4p277-292.html
http://ideas.repec.org/a/eee/jfpoli/v28y2003i4p277-292.html
http://onlinelibrary.wiley.com/doi/10.1111/agec.2013.44.issue-6/issuetoc


21 
 

Licker, R. M. Johnston, J.A. Foley, C. Barford, C.J. Kucharik, C. Monfreda. and N. Ramankutty, 
2010.  Mind the gap: how do climate and agricultural management explain the 11), 
S33-S39.f croplands around the world? Global Ecology and Biogeography, 119(6): 
769-782.4.  

Lantican, M.A., H.J. Dubin, and M. Morris, 2005. Impacts of International Wheat Breeding 
Research in Developing World, 1988-2002. Mexico City: CIMMYT 

Lancaster, C., 1999. Aid effectiveness in Africa: The Unfinished Agenda. J Afr Econ. 8(4), 487-
503. 

Langyintou, Augustine S., W. Mwangi, Alpha O. Diallo, J. MacRobert, J. Dixon, and M. 
Bänziger, 2010, Food Policy, Vol 35(4), pp. 323-31 

Liverpool-Tasie, L.S., Takeshima, H., 2013. Moving forward with fertilizer in Nigeria: Fertilizer 
promotion strategies within a complex fertilizer subsector. Agr. Econ. 44(6), 
forthcoming. 

Marenya, P., Barrett, C., 2009. State-conditional fertilizer yield response on western Kenyan 
farms. American Journal of Agricultural Economics, 91(4), pp. 991-1006. 

Mason, N., Jayne, T., 2013. Fertilizer subsidies & smallholder commercial fertilizer purchases: 
Crowding out, leakage, & policy implications for Zambia. J. Agric. Econ. 64(3), 558-
582. 

Mason, N., Jayne, T., 2013. Fertilizer subsidies & smallholder commercial fertilizer purchases: 
Crowding out, leakage, & policy implications for Zambia. J. Agric. Econ. 64(3), 558-
582. 

Matsumoto, T., Yamano, T., 2011. Optimal fertilizer use on maize production in east Africa. 
In T. Yamano, K. Otsuka, F. Place (Eds.). Emerging Development 

Minot, N., M. Smale, C. Eicher, T.S. Jayne, J. Kling, D. Horna, R. Myers, 2007. Seed 
development programs in sub-Saharan Africa: A review of experiences, available at: 
http://fsg.afre.msu.edu/responses/jayne_myers_african_seed_review.pdf  

Minot, N. and T. Benson, 2009. Fertilizer Subsidies in Africa: Are Vouchers the Answers? 
Washington DC: International Food Policy Research Institute 

Morris, M., Kelly, V., Kopicki, R., Byerlee, D., 2007. Fertilizer use in African agriculture: 
Lessons learned and good practice guidelines. World Bank, Washington, DC.  

Nkonya, Ephraim; von Braun, Joachim; Koo, Jawoo; Guo, Zhe. 2013. Global extent of land 
degradation and its human dimension. In Lal, Stewart, and Raton (eds.) Principles of 
Sustainable Soil Management in Agroecosystems, CRC Press: FL. 
http://www.crcpress.com/product/isbn/9781466513464 

Pan, L., Christiaensen, L., 2012. Who is vouching for the input voucher? De- centralized 
targeting and elite capture in Tanzania. World Dev. 40(8), 1619- 1633. 

Pauw, K., Thurlow, J., 2011. Agricultural growth, poverty, and nutrition in Tanzania. Food 
Policy, 36(6), 795-804. 

Ricker-Gilbert, J., Jayne, T.S., 2012. Do fertilizer subsidies boost staple crop production and 
reduce poverty across the distribution of smallholders in Africa? Quantile regression 
results from Malawi. Selected Paper for the Tri- ennial Meeting of the International 

http://fsg.afre.msu.edu/responses/jayne_myers_african_seed_review.pdf
http://www.crcpress.com/product/isbn/9781466513464


22 
 

Association of Agricultural Economists. Foz Do Iguacu, Brazil, 18 18onal Associat 

Ricker-Gilbert, J., Jayne, T.S., Chirwa, E., 2011. Subsidies and crowding out: A double-hurdle 
model of fertilizer demand in Malawi. Am. J. Agric. Econ. 93(1), 26-42. 

Sali-i-Martin, X., Pinkovskiy, M., 2010. African poverty is falling faster than you think. NBER 
Working Paper 15775. 

Sheahan, M., Black, R., Jayne, T., 2013. Are Kenyan farmersl under-utilizing fertilizer? 
Implications for input intensification strategies and research. Food Pol. 41, 39-52. 

Snapp, S., Blackie, M., Gilbert, R., Bezner-Kerr, R., Kanyama-Phiri, G., 2010. Biodiversity can 
support a greener revolution in Africa. Pro- ceedings of the National Academy of 
Sciences, November 22, doi: 10.1073/pnas.1007199107. 

Takeshima, H., Liverpool-Tasie, S., 2013. Fertilizer subsidy, political influence and local food 
price in sub-Saharan Africa: Evidence from Nigeria. Paper Presented at the 2013 
Agricultural and Applied Economics Association Annual Meetings, 4–6 August, 2013, 
Washington DC. 

Tittonell, P., Vanlauwe, B., de Ridder, N., Giller, K., 2007. Nutrient use efficien- cies and crop 
responses to N, P, and manure applications in Zimbabwean soils: Exploring 
management strategies across soil fertility gradients. Field Crop Res. 100, 348-368. 

UNECA (United Nations Economic Cooperation for Africa). 2012. Economic Report on Africa, 
2012: Unleashing Africa’s Potential as a Pole of Global Growth, UNECA, Addis Ababa. 

White, R., Eicher, C.K., 1999. NGOs and the African farmer: a skeptical perspective. 
Department of Agricultural Economics Staff Paper 99-1. Michigan State University, 
East Lansing, MI. 

World Bank. 2007a. World Development Report 2008: Agriculture for Development. World 
Bank, Washington, DC. 

World Bank. 2007b. World Bank Assistance to Agriculture in sub-Saharan Africa: An IEG 
Review. Independent Evaluation Group, World Bank, Washington, DC 

 World Bank. 2009a. Awakening Africa’s Sleeping Giant. Prospects for Commercial 

Agriculture in the Guinea Savannah Zone and Beyond. World Bank, Washington DC. 

Xu, Z., Burke, W.J., Jayne, T.S., Govereh, J., 2009a. Do input subsidy programs “crowd in” or 

“crowd out” commercial market development? Modeling fertilizer use decisions in a 

two-channel marketing system. Agric. Econ. 40(1), 79-94. 

 


