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INVESTMENT IN AGRICULTURAL  
RESEARCH AND DEVELOPMENT: AN  
ACCOUNT OF TWO-SPEED GROWTH,  

UNDERINVESTMENT, AND VOLATILITY

Gert-Jan Stads

Much evidence shows that investments in agricultural research and 
development (R&D) have tremendously enhanced agricultural pro-
ductivity around the world over the past five decades, and in turn have 

led to higher incomes, lower poverty levels, greater food security, and bet-
ter nutrition (Evenson and Gollin 2003; World Bank 2007; IAASTD 2008). 
Africa south of the Sahara (SSA) has benefited less from agricultural R&D 
than other parts of the world, however, because both investment in the devel-
opment of new technologies and the potential for technology spillovers from 
elsewhere are low (Chapter 1, this volume; Chapter 2, this volume; Johnson 
and Evenson 2000). If SSA is to take advantage of the benefits of agricultural 
R&D, it will need to increase its investments (Chapters 1 and 2, this volume). 

African governments have a critical responsibility when it comes to pro-
viding sufficient and sustained agricultural R&D funding and for creating a 
more enabling environment within which agricultural innovation can prosper. 
Given the substantial time lag between investing in research and reaping its 
rewards—which usually takes decades, not just years—agricultural research 
requires a long-term commitment of sufficient and sustained funding. In real-
ity, these long research cycles rarely coincide with short-term election cycles, 
shifting political agendas, and changes in government budget allocations—all 
of which have major implications for agricultural research (Alston, Pardey, 
and Piggott 2006). Decisionmakers have limited incentive to support long-
term investment in agricultural research because extracting political credit for 
doing so is difficult (Chapter 5, this volume). 

The author thanks numerous ASTI country collaborators who collected agency-level data across 
SSA. Without their commitment, ASTI’s detailed agricultural R&D expenditure data would not 
have been available. The author also thanks Kathleen Flaherty, Léa Vicky Magne Domgho, and 
Michael Rahija for their research assistance, and Nienke Beintema and Mary Jane Banks for their 
comments on a draft version of this chapter.
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This chapter takes stock of recent agricultural R&D investment in SSA 
using comprehensive datasets collected under the Agricultural Science and 
Technology Indicators (ASTI) initiative, facilitated by the International Food 
Policy Research Institute. The chapter presents an analysis of public agricul-
tural research funding and investment trends in SSA, highlighting import-
ant cross-country differences. The discussion also focuses on the main drivers 
of volatility in agricultural R&D funding over time and suggests a number of 
policy measures that could mitigate both underinvestment and volatility.

Long-Term Trends in Agricultural R&D Spending
In 2011, public agricultural R&D spending in SSA as a whole totaled 
1.7 billion 2005 constant purchasing power parity (PPP) dollars. Absolute 
spending levels varied considerably across countries. About half of the region’s 
agricultural R&D investments were made in just three countries: Nigeria 
(US$394 million), South Africa ($237 million), and Kenya ($188 million). 
On the other hand, 19 of the 40 countries for which data were available each 
spent less than $10 million on agricultural R&D (Figure 4.1).

Agricultural R&D Spending Growth

Following a period of slow growth in the 1980s and 1990s, public agricul-
tural R&D spending in SSA rapidly accelerated from 2000, increasing by 
40 percent in real terms by 2011, from $1,208 million to $1,689 million 
2005 PPP dollars. A breakdown by country reveals that more than half of 
this $481 million increase was attributable to just two countries: Nigeria and 
Uganda. Ghana, Kenya, and Tanzania also recorded relatively high increases 
in total spending, each accounting for between 5 and 8 percent of regionwide 
growth during this period. 

Although changes in absolute agricultural R&D spending levels among 
the region’s larger countries overshadow those of many of the smaller coun-
tries, a closer look at relative shifts in investment levels over time reveals 
important cross-country differences and challenges. During 2000–2011, 
13 of the 27 SSA countries for which a full set of time-series data was avail-
able experienced growth in public agricultural R&D spending in excess of 
1 percent per year (Figure 4.2). Seven countries experienced near-zero growth 
rates (of between –0.9 and 0.2 percent), and an additional seven coun-
tries experienced considerable negative yearly growth, ranging from –1.2 to 

–13.6 percent a year. The large number of countries experiencing negative or 
stagnant yearly growth clearly highlights the challenge of “two-speed growth” 
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FIGURE 4.1 Absolute levels of agricultural R&D spending, 2011
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in agricultural R&D in SSA: overall spending in the region has grown sub-
stantially since the turn of the millennium, but it has been extremely uneven 
and has evaded many countries. The extremely low (and often declining) 
long-term investment levels and human resource capacity of some of the 
region’s smallest, often francophone, countries call into question the effec-
tiveness of their national agricultural R&D outputs, and whether they would 
not be better served by focusing on taking advantage of technological spill-
overs from their larger neighbors. 

Nonetheless, early indications signal the reversal of negative or stagnant 
spending trends in an increasing number of smaller countries in recent years. 
The 2007–2008 global food crisis and a number of influential initiatives, 
including the Comprehensive Africa Agriculture Development Programme 
(CAADP) and the 2008 L’Aquila Food Security Initiative, have elevated agri-
culture and agricultural research on political and donor agendas and may in 
large part explain this shift. In addition, the World Bank launched regional 
agricultural productivity programs in West, East, and Southern Africa in 
2007, 2009, and 2013, respectively. These programs have injected significant 
funding into agricultural R&D and other agricultural productivity-enhanc-
ing measures in SSA (some $636 million in current prices to date (Chapter 2, 
this volume).

FIGURE 4.2 Yearly growth rates in agricultural R&D spending, 2000–2011 
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Agricultural R&D Intensity Ratios

In addition to assessing absolute levels of agricultural R&D investment, rel-
ative public agricultural R&D investments can be compared by measuring 
a country’s total public agricultural R&D spending as a share of its agricul-
tural gross domestic product (AgGDP); this measure is known as an agricul-
tural R&D intensity ratio. Despite tremendous growth in agricultural R&D 
spending in recent years, SSA’s agricultural R&D intensity ratio has steadily 
declined, from 0.59 percent in 2006 to 0.51 percent in 2011 (Chapter 4, 
this volume). This indicates that—notwithstanding the injection of signifi-
cant funds through regional initiatives, such as the East Africa Agricultural 
Productivity Program and West Africa Agricultural Productivity Program—
regional agricultural R&D spending has not kept pace with growth in agricul-
tural output. In fact, 28 of the 38 SSA countries for which data were available 
still fall short of the minimum investment target of 1 percent of AgGDP set 
by the African Union and United Nations (Figure 4.3; Chapter 1, this vol-
ume). If SSA is to reach an agricultural research intensity ratio of 1 percent of 
AgGDP and 5 percent yearly growth in its agricultural output, agricultural 
R&D spending would need to increase by 10 percent per year over a period of 
15 years. 

Although R&D intensity ratios provide useful insights into relative invest-
ment levels across countries and over time, they do not take into account the 
policy and institutional environment within which agricultural research 
occurs, the broader size and structure of a country’s agricultural sector and 
economy, or qualitative differences in research performance across countries; 
hence, they should be interpreted with care. Fuglie and Rada (Chapter 3, 
this volume) make the point that, because small countries are unable to take 
advantage of economies of scale, their benefits from investing in agricultural 
research are less than those of large countries (all else being equal). Similarly, 
countries with greater agroecological diversity require higher research invest-
ments than countries with limited agroecological diversity. Furthermore, a 
higher agricultural research intensity ratio can actually reflect reduced agri-
cultural output rather than higher investment. More detailed analysis is there-
fore needed to ensure a clear understanding of the implications of intensity 
ratios. Despite these limitations, agricultural R&D intensity ratios reveal that 
agricultural R&D spending in most SSA countries remains below the mini-
mum target of 1 percent of AgGDP. For most small and medium-sized coun-
tries, even this 1 percent investment target is inadequate to support some form 
of technological autonomy; hence, their research will be limited mainly to 
adapting technologies developed elsewhere.  
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FIGURE 4.3 Agricultural R&D intensity ratios, 2011
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Agricultural R&D Spending Allocations

As established, most of the 40 percent aggregated growth in agricultural R&D 
spending for SSA during 2000–2011 was driven by just five countries (Ghana, 
Kenya, Nigeria, Tanzania, and Uganda), but a breakdown of spending by cost 
category reveals further differences. The rapid increase in Ghanaian agri-
cultural R&D spending, for instance, was almost entirely driven by a major 
increase in salary levels at the Council for Scientific and Industrial Research, 
rather than by expanded research activities or greater investment in equip-
ment or infrastructure. Growth in agricultural R&D spending in Nigeria 
and Tanzania, on the other hand, largely stemmed from increased govern-
ment commitment to financing R&D programs, equipment, and infra-
structure. In Uganda, increased government funding was allocated across 
salary- and program-related expenditures, as well as capital investments in 
R&D infrastructure. 

The allocation of research budgets across the major categories of sala-
ries, operating and program costs, and capital investments has an important 
impact on the effectiveness and efficiency of agricultural R&D. No formula 
can determine the optimal allocation: it depends on numerous factors, includ-
ing country size, agroecological diversity, the research mandates, and the com-
position of staffing. That said, when salary-related expenses consume more 
than three-quarters of a research agency’s total budget, a clear imbalance 
exists, such that too few resources remain to support the costs of operating 
viable research programs.  

In 2011, based on a sample of 168 government and nonprofit agencies in 38 
SSA countries for which detailed cost category data were available, 51 percent 
of available resources was spent on staff salaries, 35 percent was allocated to 
operating and program costs, and 14 percent was invested in capital improve-
ments (Figure 4.4). These regionwide averages mask a significant degree of 
cross-country variation. The national agricultural research institutes in small 
countries like Lesotho (96 percent), Guinea-Bissau (88 percent), and Swaziland 
(82 percent) spent extremely high shares of their total budgets on salary-related 
expenses, leaving minuscule resources for the day-to-day running of research 
programs or the rehabilitation of infrastructure and equipment. This is not 
exclusively a small-country challenge, however. The main agricultural R&D 
agencies in larger countries like Ghana, the Democratic Republic of the Congo, 
and Sudan all spent more than three-quarters of their budgets on salaries. In 
many countries across SSA, the national government only provides funding for 
staff salaries, forcing R&D agencies to seek the additional funding needed to 
conduct R&D programs elsewhere, which can pose real challenges. 
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FIGURE 4.4 Allocation of agricultural R&D resources across countries, 2011
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Funding Sources of Agricultural Research and 
Development
A complete analysis of yearly agricultural R&D investment levels across 
countries also requires an examination of how agricultural R&D is funded; 
unsurprisingly, a significant degree of variation exists (Figure 4.5). In some 
countries, the national government funds the bulk of agricultural R&D activ-
ities undertaken by national agricultural research institutes (NARIs), while 
other countries are extremely dependent on outside funding from donors, 
development banks, and subregional organizations. In certain countries, 
R&D agencies manage to generate substantial amounts of funding internally 
by selling goods and services, while in other countries, the proceeds of such 
sales are channeled back to the national treasury, discouraging agencies from 
pursuing this revenue stream. Several countries have established funding sys-
tems that mobilize private-sector resources, through either a tax levy or sub-
scription dues. 

Overall, in 2011, roughly 60 percent of the funding to NARIs across SSA 
(excluding Nigeria, South Africa, and a number of smaller countries) was pro-
vided by national governments, with donors and development banks repre-
senting close to 30 percent. The majority of government funding is usually 
allocated to salaries, while government funding for operating costs and cap-
ital expenditures is generally far lower (Figure 4.6). This clearly raises ques-
tions as to the control national governments have over the research agendas of 
their NARIs.

National Government Funding

Overall, direct institutional funding from a central or local government bud-
get remains the most important source of funding for public agricultural 
R&D in SSA. In 2011, more than 90 percent of agricultural R&D in coun-
tries such as Botswana, Gabon, Namibia, Sudan, and Zimbabwe was funded 
in this way. Government funding can reach an agricultural R&D agency 
through a variety of channels. In some countries, staff salaries are directly paid 
by the Ministry of Finance, while operating and capital costs are paid by the 
Ministry of Agriculture or another ministry overseeing agricultural research. 
Some countries may have a Ministry of Science and Technology that allo-
cates research funding through a science fund, either competitively or through 
direct budget allocations. 

A problem that has hindered the performance of agricultural R&D in a 
number of SSA countries is large discrepancies between approved budgets 
and actual disbursements of government funding. Gabon, for example, bases 
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FIGURE 4.5 Relative shares of funding sources at the main national agricultural research 
institutes and agencies, 2011
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its R&D budget estimates on anticipated oil revenues. Fluctuations in the oil 
price and in the country’s production levels can therefore have a major impact 
on R&D funding. Other countries, including Nigeria, Tanzania, and Uganda, 
also experienced major discrepancies in budgeted and disbursed funding in 
recent years. It goes without saying that these discrepancies, including delayed 
disbursements, can have severely negative consequences for long-term research 
planning and outputs. 

Donors and Development banks

What distinguishes SSA from other developing regions is its high depen-
dency on donor funding for agricultural research. The principal agricul-
tural R&D institutes in Madagascar, Mali, and Burkina Faso, for instance, 

FIGURE 4.6 Comparison of spending allocations and funding sources at selected national 
agricultural research institutes, 2011
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derived significant shares of their total funding from donors and devel-
opment banks in 2011 (73, 63, and 60 percent, respectively). Although 
overall shares were lower in other SSA countries, donor funding still rep-
resents an important source of funding for agricultural R&D agencies in 
many countries. Moreover, this source of funding seems to have been on 
the rise in recent years after earlier contractions. Donor funding comprises 
direct financial support to agricultural R&D agencies by bilateral donors 
(mostly developed countries); private foundations (such as the Rockefeller 
Foundation and the Bill & Melinda Gates Foundation); multilateral bod-
ies (such as the European Union, CGIAR centers, or United Nations agen-
cies); regional and subregional organizations (most of which are themselves 
primarily funded by bilateral, multilateral, and private donors)1; and loans 
and grants from the World Bank and the  African Development Bank. In 
addition, donors can provide in-kind support in the form of technical assis-
tance and equipment and infrastructure, which does not appear in the 
financial reporting of the recipient country. CIRAD, for example, is a key 
participant in agricultural research in many francophone countries, but its 
in-kind contributions are hard to quantify financially. Similarly, China has 
built some 15 agricultural technology demonstration centers across Africa 
over the past few years, and another 10 are in the pipeline (Chapter 2, 
this volume).

Traditionally, the World Bank has been a major contributor to the insti-
tutional development of agricultural research in Africa in the form of coun-
try projects predominantly financed through loans supplemented by grants. 
Projects have variously focused purely on agricultural R&D (the more com-
mon approach in the 1980s and 1990s) or on agriculture more generally, with 
an agricultural R&D component (the more common approach in the 2000s). 
Some projects aimed to reshape a country’s entire national agricultural 
research system, whereas others focused on specific crops, agencies, or gen-
eral research management and coordination. As of the mid-2000s, the World 
Bank shifted its country-level approach to agricultural R&D in Africa to a 
regional approach in the form of regional agricultural productivity programs 
(Chapters 2 and 14, this volume).

 1 These organizations are the Forum for Agricultural Research in Africa (FARA), the Association 
for Strengthening Agricultural Research in Eastern and Central Africa (ASARECA), the 
Centre for the Coordination of Agricultural Research and Development for Southern Africa 
(CCARDESA), and the West and Central African Council for Agricultural Research and 
Development (CORAF/WECARD).
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Income Generated through Sales and Services

Research agencies can increase their funding by commercializing their out-
puts. Some agricultural R&D agencies across SSA manage to derive a signifi-
cant share of their total funding from the services they render to third parties, 
such as laboratory analyses or tests done on phytosanitary products, the sale 
of crop and animal products, and rental of farm equipment. Although the 
growing importance of the agricultural input and processing sectors, the rise 
of regional free-trade blocks, and the strengthening of intellectual property 
legislation have enhanced incentives for the private sector to engage in agri-
cultural R&D, the relative share of business enterprises conducting agricul-
tural R&D in-house remains relatively limited in most SSA countries. Many 
business enterprises outsource their research needs to public-sector agen-
cies. In some cases, public R&D institutes have entered into long-term alli-
ances with private companies to conduct agricultural R&D on their behalf. In 
Benin, Burkina Faso, Chad, Senegal, and Togo, for example, cotton compa-
nies fund cotton research carried out by national agricultural research insti-
tutes on a contractual basis. Similar arrangements between private-sector 
enterprises and the public sector exist in many other SSA countries (Chapter 7, 
this volume).

Commodity Levies

Research can also be funded through levies on agricultural production or 
exports. While these mechanisms empower farmers in setting the research 
agenda and hence benefiting from the results of the research, there are cer-
tain challenges, as outlined by Chapter 7 (this volume) and Echeverría and 
Beintema (2009). Commodity levies play an important role in financing agri-
cultural R&D in certain African countries. For instance, the Mauritius Sugar 
Industry Research Institute, the Cocoa Research Institute of Ghana, and 
Kenya’s Coffee Research Foundation are almost entirely funded by a tax on 
the proceeds of sugar, cocoa, and coffee production, respectively. 

In Côte d’Ivoire, the National Agricultural Research Center is struc-
tured as a public–private entity, with 40 percent of its funding contributed by 
the government and 60 percent derived from the private sector. To this end, 
the Interprofessional Fund for Agricultural Research and Advisory Services 
(FIRCA) was established in 2002. FIRCA relies on financial contributions 
not only from the government, but also from cocoa, coffee, oil palm, and rub-
ber producers, who pay subscription dues through their respective producer 
organizations (Chapter 7, this volume).
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Competitive Funding Mechanisms

Competitive funds have gained ground in Africa since the turn of the mil-
lennium. Various competitive funds were established around that time 
as components of World Bank projects in a number of African countries, 
including Kenya, Mali, Senegal, and Tanzania. These funds typically 
finance R&D through grants allocated to projects on the basis of their sci-
entific merit and their congruence with broadly defined agricultural R&D 
priorities. A main concern of these competitive funds is their long-term sus-
tainability, given that most of them are externally funded; once the initial 
loan or grant has been allocated, the fund becomes defunct. Irrespective of 
the popularity of competitive funding for research and innovation in other 
parts of the world, few African countries have adopted competitive funding 
as an instrument to allocate part of their own national budgets to research 
and innovation activities (the notable exception being South Africa). 
Despite exposure to these mechanisms through World Bank and other 
donor initiatives, the institutional complexity of the competitive funding 
instrument—such as contractual arrangements—has acted as a disincentive 
for most African countries, but this may change as research systems grow 
and strengthen over time.        

Various regional and subregional funds have been established in recent 
years. In 2004, ASARECA launched a competitive grant scheme with multi-
donor funding to encourage collaborative research initiatives by government, 
higher education, nonprofit, and private-sector agencies targeting overall 
agricultural development in East and Central Africa. The fund also aims 
to promote a more demand-driven and pluralistic approach to increasing 
agricultural production and empowering end users. CORAF/WECARD 
implemented a similar fund to expand and diversify scientific and financial 
partnerships, increase the focus on demand-driven and regional priorities, and 
improve the quality of research. An array of international competitive fund-
ing schemes also exists, but many of them do not exclusively target agriculture, 
nor are they limited to R&D. 

Volatility in Year-to-Year Agricultural Research 
and Development Spending
Research involves unavoidable time lags from the point at which investments 
are made until tangible benefits are attained (Alston, Pardey, and Piggott 
2006); in the interim, long-term stable funding is required. Agricultural 
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R&D investments in African countries fluctuate widely over time for an array 
of reasons that differ greatly across countries (Figure 4.7).2

A wide body of literature details the impact of macroeconomic volatility 
on economic growth and performance in developing countries. This litera-
ture focuses primarily on volatility across countries, thereby setting the issue 
within an international context. Substantial empirical evidence also demon-
strates that increased macroeconomic volatility has a negative impact on eco-
nomic growth, or at a minimum is closely associated with slower growth 
(Hnatkovska and Loayza 2004; Agion et al. 2005; Fatás and Mihov 2006; 
Perry 2009). This is unsurprising, given the broad consensus that high macro-
economic volatility likely slows investment (based on expectations of risks 
and rewards), as well as biasing investments toward short-term returns (Servén 
1997). High macroeconomic volatility is also associated with lower investment 
in human capital, for similar reasons (Krebs, Krishna, and Maloney 2005).

Substantial literature also focuses on the volatility of aid flows to devel-
oping countries, which is even higher than the volatility of government reve-
nues, household consumption, or gross domestic product. Aid volatility also 
reinforces macroeconomic instability and slows economic growth (Bulíř and 
Hamann 2003; Fielding and Mavrotas 2008; Desai and Kharas 2010). Desai 
and Kharas (2010) note that some degree of aid volatility is caused by events 
in recipient countries (for example, regime changes, natural disasters, and 
civil wars), but that volatility in aid flows is primarily due to donor behavior, 
including bad planning and shifting priorities.

A number of studies have analyzed fluctuations in R&D expenditures in 
developed countries, where the predominance of research is conducted by the 
private sector. These studies find strong evidence that economic growth is posi-
tively correlated with R&D expenditure levels, and that long-term basic research 
will be curtailed in times of economic downturn before applied research 
(Guellec and Ioannides 1997; Wälde and Woitek 2004). Recent empirical 
results from Johnstone, Haščič, and Kalamova (2011) provide support for the 
hypothesis that increased volatility of public R&D spending in environmental 
technologies has a negative impact on innovation. Their measure includes both 
direct government expenditures for R&D undertaken by government agencies 
and public universities, as well as government provision of grants and tax credits 

 2 This section draws largely on Stads and Beintema (2015), which analyzed agricultural R&D 
spending and funding volatility in SSA for the 2001–2008 period; new data from 2008 to 2011 
enabled the analysis to be updated.
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FIGURE 4.7 Fluctuations in yearly public agricultural R&D spending for selected African 
countries, 1981–2011
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for R&D undertaken by the private sector. Cullen et al. (2014) also provide evi-
dence of the negative economic effects of R&D volatility. Yet, they also high-
light the “entrenchment” argument, where steady R&D investment could reflect 
problems of moral hazard and a lack of control of the quality of research projects 
and their impacts. Although Cullen et al. (2014) refer to the private sector, the 
issues raised are relevant to the public sector as well.  

No literature was found on R&D funding volatility in developing coun-
tries; however, empirical findings from the literature on macroeconomic and 
aid volatility suggest that extreme volatility in agricultural R&D funding 
is similarly harmful to the institutional stability and long-term outputs of 
agricultural R&D. This is supported by substantial anecdotal evidence. In 
numerous African examples, agricultural research institutes were plunged 
into financial hardship upon the completion of multimillion-dollar projects, 
forcing them to cut research programs and lay off staff. Large fluctuations in 
yearly investment levels thus hinder the advancement of technical change and 
the release of new varieties and technologies in the long run, in turn negatively 
affecting agricultural productivity growth and poverty reduction.

The Volatility Coefficient 

In order to measure the degree of volatility in yearly agricultural R&D spend-
ing levels across SSA countries, a commonly used method of calculating price 
volatility in finance and output volatility in macroeconomics was applied 
to ASTI’s agricultural R&D spending data. The resulting “volatility coeffi-
cients” quantify volatility in agricultural R&D spending by applying the stan-
dard deviation formula to average one-year logarithmic growth of agricultural 
R&D spending over a certain period (Guellec and Ioannides 1997; Durlauf, 
Johnson, and Temple 2005).3 Volatility coefficients were calculated for 30 SSA 
countries, based on complete time-series data on agricultural R&D expendi-
tures for the 2001–2011 period. Countries with few or no changes in yearly 
spending levels, or those with steady (positive or negative) growth, have low 
volatility coefficients. In contrast, countries with erratic fluctuations in yearly 
spending levels have high volatility coefficients. A value of 0 indicates “no vol-
atility,” countries with values between 0 and 0.1 were classified as having “low 

 3 Growth in agricultural R&D spending (gs)can be expressed as gs = ln( st
st–1)s = 1, …, N, where s is 

agricultural R&D spending (in constant prices), and t represents the year. Subsequently, the vol-
atility coefficient (V) of agricultural R&D expenditures can be calculated by taking the stan-
dard deviation of growth in yearly agricultural R&D spending, that is: 

 V =     
1
N∑N

s=1(gs – µ)2, where µ = 1
N

∑N
s=1 gs.
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volatility,” countries with values between 0.1 and 0.2 were considered to have 
“moderate volatility,” and countries with values above 0.2 fell into the “high 
volatility” category (Figure 4.8). Note also that these values are weighted aver-
ages. The mean volatility coefficient for the 31 countries over the 2001–2011 
period was 0.22—twice as high as the mean volatility coefficient for 12 low- 
and middle-income countries in the Asia–Pacific region (0.11) and 8 Latin 
American countries (0.11) over the 2000–2008 period (Beintema et al. 2012). 
Moreover, agricultural R&D spending in SSA was also markedly more volatile 
than agricultural output in SSA (0.10) during 2001–2011.4 

Understandably, a large degree of variation was recorded across countries. 
Those with the highest degree of fluctuation in yearly agricultural R&D 
spending were Sierra Leone (0.45), Sudan (0.38), Gabon (0.37), Mauritania 
(0.37), Burkina Faso (0.32), and Tanzania (0.31). In contrast, yearly agricul-
tural R&D spending in such countries as Rwanda, South Africa, and the 
Republic of the Congo was found to be more stable, with volatility coeffi-
cients of just 0.04, 0.08, and 0.09, respectively. It is important to note that 

 4 Agricultural GDP data were taken from World Bank (2013).

FIGURE 4.8 Comparison of agricultural R&D investment volatility coefficients, 2001–2011 
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volatility in spending at the agency level is typically higher than at the coun-
try level because aggregate fluctuations tend to hide idiosyncratic spending 
shocks. Similarly, the volatility coefficient for agricultural R&D investments 
for the 31 sample countries combined—that is, the standard deviation of 
yearly growth in total SSA agricultural R&D investment during 2001–2011—
is just 0.04. This indicates that spending in SSA as a whole is less volatile than 
spending in the individual countries, which is not surprising. 

A closer look at a subsample of 82 agricultural R&D agencies from 25 SSA 
countries for which complete time-series data by cost category were available for 
the entire 2001–2011 period shows that volatility in agricultural R&D spend-
ing is mainly caused by fluctuations in nonsalary-related expenses, which is also 
not surprising.5 Salary expenditures (0.23) were less than twice as volatile as 
operating and program costs (0.53) and more than seven times less volatile than 
capital investments (1.66). Although these averages mask some important cross-
agency differences, the results were relatively consistent across countries and 
institutes. Of the sample agencies, 88 percent had a higher volatility coefficient 
for nonsalary- as opposed to salary-related spending.

Volatility by Funding Source

As described above, agricultural R&D institutes in different SSA countries 
derive their funding from a variety of sources. Shifts in yearly allocations from 
one or more funding sources can therefore have a large positive or negative 
impact on overall agricultural R&D spending levels. Governments, for example, 
often reduce previously approved yearly budgets in response to shifting priorities 
or unanticipated contractions in revenues. Donor and development bank fund-
ing can also be a major cause of volatile agricultural R&D spending over time. 
This type of funding is typically short term and ad hoc, and in many instances 
the completion of large donor-funded projects precipitates abrupt reductions in 
national agricultural R&D spending. Rising or falling world market prices for 
cash crops can also have a significant impact on funding levels, especially those 
derived through a direct tax on the production or export of a certain crop. The 
Cocoa Research Institute of Ghana, for example, benefited greatly from both an 
increase in cocoa prices and an increase in the country’s cocoa production begin-
ning in 2003–2004, whereas overall funding to the Mauritius Sugar Industry 

 5 The sample includes 82 large agricultural research agencies in Benin, Botswana, Burkina 
Faso, Burundi, Côte d’Ivoire, Eritrea, Ethiopia, Gabon, The Gambia, Ghana, Guinea, Kenya, 
Madagascar, Mali, Mauritania, Mauritius, Namibia, Nigeria, the Republic of the Congo, 
Senegal, Sudan, Tanzania, Togo, Uganda, and Zambia. Combined, these agencies accounted for 
31 percent of total agricultural R&D spending in SSA in 2011. 
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Research Institute has decreased in recent years because of a loss of preferen-
tial access to the EU sugar market and the subsequent decline in national pro-
duction levels. Global coffee prices have been more volatile over time, which 
is clearly reflected in the yearly funding Kenya’s Coffee Research Foundation 
receives through commodity levies.

The volatility coefficient is also a useful tool for comparing the relative sta-
bility of different funding sources over time and across countries. It is important 
to note, however, that not all volatility is bad on face value. A sudden injection of 
government or donor funding to rehabilitate R&D infrastructure is, of course, 
highly positive. Detailed 2001–2011 time-series data on agricultural R&D fund-
ing sources were available for 71 large, public-sector agricultural R&D agencies 
from 26 SSA countries. A breakdown of volatility by funding source reveals 
that overall funding from donors and development banks is extremely volatile 
(1.31)—in fact three times more so than government funding (0.42), which 
itself is far from stable. Funding from producer organizations and commodity 
boards, internally generated resources through the sale of goods and services, 
and other funding sources (0.94) also showed relatively large yearly fluctuations. 
Interestingly, the mean institute-level volatility (0.38) is lower than the volatility 
of each of the individual funding sources, indicating that in many cases shocks in 
one funding source are to some extent absorbed by reverse shocks in other fund-
ing sources.6 

Abundant empirical evidence suggests that volatility in donor funding is 
costly, particularly in less developed countries with weak institutions, and that 
measures to reduce volatility would significantly enhance the value of donor 
aid (Kharas 2008). The fact that donor and development bank funding for 
agricultural R&D shows a much higher degree of volatility than other fund-
ing sources is worrying, given that many national agricultural R&D institutes 
in SSA, particularly those in low-income countries, derive a substantial share 
of their total funding from donors and development banks. Although most 
national governments in SSA publicly recognize the need for rapid agricul-
tural development to reduce poverty, they are struggling to allocate sufficient 
resources to agricultural R&D. In many countries, the bulk of government 
appropriations is allocated to salaries, leaving the costs of operating research 
programs and investing in necessary infrastructure largely dependent on vol-
atile funding from donors, competitive grants, or the private sector. This is 

 6 Note that, although the data allowed for the calculation of a volatility coefficient for funding 
derived from commodity levies and producer organizations, this coefficient was irrelevant at 
the SSA level because only a handful of countries generate agricultural R&D funding this way, 
so the mean would be skewed.
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not to say that competitive salary rates are not crucial to maintaining a criti-
cal mass of qualified researchers, but providing these scientists with the nec-
essary resources and infrastructure to enable them to effectively do their work 
is equally important, and a balance must be struck between the two. This 
requires long-term, sustainable investment in nonsalary-related expenditures. 

On average, agencies that are highly dependent on funding from donors and 
development banks are more vulnerable to funding shocks than are institutes 
funded mostly by their governments. Uncertain inflows of funding from donors 
and development banks have a considerably negative impact on the long-term 
implementation of R&D programs, and often on much-needed rehabilitation 
of R&D infrastructure. More than 90 percent of government funding received 
by Burkina Faso’s National Environment and Agricultural Research Institute, 
for example, is spent on salaries, leaving the funding of actual research programs 
and rehabilitation of research equipment and infrastructure almost entirely in 
the hands of donors and development banks. Peaks in capital investments largely 
coincided with peaks in funding from two consecutive World Bank–funded 
projects. Upon the completion of these projects, operating and capital budgets 
were drastically reduced, seriously disrupting day-to-day operations. The situ-
ation in Burkina Faso is not unique. R&D programs in a large number of agri-
cultural R&D agencies across SSA are to a large extent driven by donor agendas 
that do not necessarily correspond to long-term national development agendas. 
Oftentimes, the gains achieved through major donor-funded projects are 
quickly eroded in the absence of viable mechanisms to sustain them. 

Promoting Sustainable Funding for Agricultural 
Research and Development Long Term
Despite the fact that agricultural R&D spending in SSA increased by 
40 percent in real terms during 2000–2011, overall investment levels in most 
countries still fall well below the minimum target of 1 percent of AgGDP 
recommended by the African Union. Higher levels of funding are needed 
to establish and maintain viable agricultural research programs that achieve 
tangible results. In fact, growth in agricultural R&D spending will need 
to exceed growth in agricultural output (the minimum CAADP target is 
6 percent) for SSA to move closer to this 1 percent target. On average, agricul-
tural R&D investment commands significant returns, but these returns take 
time—commonly decades. Consequently, the inherent lag from the inception 
of research to the adoption of a new technology or the introduction of a new 
variety calls for sustained and stable R&D funding. 
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The time-series data presented in this chapter reveal that agricultural R&D 
funding in many SSA countries has been far from stable over time, and that 
R&D spending for the region as a whole shows higher volatility compared with 
spending in other developing regions of the world. Agricultural R&D agencies 
in SSA, particularly those in the region’s low-income countries, are more depen-
dent on funding from donors and development banks than their counterparts 
in other developing regions, and this type of funding has shown considerably 
greater volatility over the past decade compared with government funding. In 
a large number of SSA countries, donors fund the bulk of nonsalary-related 
expenditures (that is, program and operating costs and capital investments), and 
there is extensive anecdotal evidence of agencies reverting to financial crisis 
upon the completion of large donor-funded projects, forcing them to scale down 
their activities. Too much of the critical decisionmaking about research priori-
ties appears to be devolved to donors, with the result that the research agendas of 
many agricultural research agencies across SSA—particularly in smaller, low- 
income countries—can be skewed toward short-term goals that are not neces-
sarily aligned with national and (sub)regional priorities, or are overly focused on 
commodities with relatively limited economic importance. A new framework 
is therefore needed whereby governments put forward strategic priorities and 
donors contribute budgetary support to those programs. 

Halting excessive volatility in yearly agricultural R&D investment levels 
requires a long-term commitment from national governments, donors and devel-
opment banks, and the private sector. Stable and sustainable levels of govern-
ment funding are key, not just to secure researcher salaries, but also to enable 
necessary nonsalary-related expenses. Rather than relying too much on donors 
and development banks to fund critical research areas, governments need to 
more clearly identify their own long-term national priorities and design relevant, 
focused, and coherent agricultural R&D programs accordingly. Donor and 
development bank funding needs to be closely aligned with these national prior-
ities, and consistency and complementarities among donor programs need to be 
ensured. Finally, mitigating the effects of any single donor’s abrupt change in aid 
disbursement is crucial, highlighting the need for greater funding diversification, 
for example, through the sale of goods and services, or by attracting complemen-
tary investment from the private sector. The private sector is currently the least 
developed source of sustainable financing for agricultural R&D in SSA, and its 
funding potential remains largely untapped in most countries. Cultivating pri-
vate funding involves providing a more enabling policy environment by national 
governments in terms of tax incentives, protection of intellectual property rights, 
and regulatory reforms to encourage the spill-in of international technology. 
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Collective action by farmers and related agribusinesses (through formal pro-
ducer organizations) also has the potential to generate additional resources for 
agricultural research in a number of countries in the region (Chapter 7, this vol-
ume). An added benefit of this funding mechanism is that decisionmaking on 
the use of the resulting funds would generally rest with producers and other 
stakeholders in the relevant value chain. All of these funding diversification 
measures are necessary to tackle underinvestment and put an end to the roller-
coaster that has characterized agricultural R&D funding in SSA to date. 
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