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With the growth in annual yields for 
key staple crops falling and global 
population projected to add another two 
to three billion mouths to feed by 2050, 
farming practices, service delivery, and 
marketing will all need to be improved 
to meet increased demand sustainably. 
It’s a tall order, and donors and aid 
recipients alike are frequently frustrated 
by the underwhelming results and high 
transactions costs of  much foreign 
assistance today. “Pull mechanisms” are not 
a silver bullet, but some donors see them as 
a tool to address this particular intersection 
of  problems—stimulating innovation, 
pulling in the private sector, and making 
aid delivery more effective by paying for 
outcomes rather than inputs. 

An earlier paper (Elliott 2010) reviewed the 
market failures that inhibit socially optimal 
levels of  research and development—in 
developing countries in general and in 
developing-country agriculture specifically—
and the factors involved in choosing 
between push and pull mechanisms. The 
focus here is on factors to be considered 
when choosing among pull mechanisms and 
on what the limited experience with pull 
mechanisms can tell us about the potential 
utility of  these instruments. The experience 
so far suggests that donors remain more 
comfortable with traditional ways of  
funding research and development from the 
top down and are still cautious about using 
new mechanisms that provide more space 
for innovation from the bottom up.
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Introduction 

People today are hungry or malnourished because they are poor, or because ample global 

food supplies are not where they are most needed. Going forward, however, the basic task 

of producing enough food globally will face escalating challenges as a result of changes in 

both demand and supply. On the demand side, the global population is expected to grow by 

a third or more, rising incomes will increase demand for more resource-intensive food 

products, and biofuel policies are diverting growing amounts of food crops to energy uses. 

On the supply side, competition with urban areas for arable land and water resources will 

intensify, yield growth is slowing, and climate change is expected to increase the number of 

extreme weather events. 

A range of policy tools will be needed to address these food security challenges. Reform of 

distorting trade policies would increase incentives to invest in developing country agriculture 

and help food get to where it is needed more efficiently. Reductions in biofuel subsidies that 

pit food against fuel, or unsustainably increase land use, could reduce pressure on food 

supplies, and better serve climate change mitigation goals.  

Policy reforms can only go so far, however, and innovation to reverse declining productivity 

growth is essential. From 1960 to 2000, the average annual growth in yields for key staple 

grains fell by half (Fischer, Byerlee, and Edmeades, 2009, p. 10). The public sector played an 

important role in the first green revolution and will no doubt do so in the next one, but there 

is increasing awareness that the enormity of the task requires leveraging the resources of the 

private sector as well. Moreover, donors and aid recipients alike are often frustrated by the 

underwhelming results and high transactions costs of much foreign assistance today. And all 

parties share a desire to avoid having new technologies end up on the metaphorical shelf 

collecting dust because neither the hard nor soft infrastructure needed for well-functioning 

markets is in place to make them profitable. All of these factors point to the need for more 

innovative financing mechanisms to address the challenges of food security. 

Elliott (2010) analyzed the range of market failures that inhibit innovation generally and in 

agriculture in particular. As summarized in box 1, the fruits of innovation are often harder to 

capture in agriculture than in other areas, such as pharmaceuticals, and the private sector role 

in agricultural R&D is lower overall. It is also concentrated in areas that are less relevant or 

harder to adapt for the problems facing smallholders in developing countries, such as 

machinery or chemicals. Beyond that, there are other market failures in developing countries, 

and especially in sub-Saharan Africa, that discourage farmers from adopting new 

technologies because they are not profitable under existing market conditions. Too often, 

key infrastructure is weak or missing and agricultural supply chains are undeveloped. 

No single policy tool can address all these market failures, but ´pXOO�PHFKDQLVPVµ�DUH�

designed to address a range of problems around stimulating innovation, pulling in the private 

sector, and making aid delivery more effective. Pull mechanisms are results-based tools that 
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reward innovations when delivered and they are generally preferable to WUDGLWLRQDO�´SXVKµ�

mechanisms, such as up-front R&D grants, when there are many potential problem solvers 

and the donor is unsure on the best path to solving the problem. 

Box 1: Market Failures in Innovation, Agriculture, and Developing Countries  

Innovation is a classic public good and market forces alone typically fail to induce 

socially optimal levels of research and development. A common solution to the market 

failure is to grant innovating firms patents that give them a period of market exclusivity 

during which they can sell products at prices above competitive levels to recoup their 

costs. But other market failures can undermine the effectiveness of patents. For 

example, where R&D costs are high and market demand for new technologies is 

uncertain, patents may be insufficient to attract private investment. This is often the 

case with basic scientific research, where the information generated is crucial for 

subsequent innovation, but commercial applications are not immediately obvious.  

Patents also provide insufficient incentives for innovation if the characteristics of 

the technology are such that it is difficult for inventors to profit from their efforts. For 

example, farmers can use seeds from crops that are self-pollinating year after year, 

making it difficult for inventors to enforce patents. In the United States in 2000, for 

example, the private sector accounted for 72 percent of all R&D spending, but only 55 

percent in the agriculture sector. And within agriculture, private sector R&D tends to 

focus on areas where the benefits are more easily appropriable, such as hybrid seeds 

that have to be replaced every year or two, chemical inputs, and machinery (Pardey and 

Alston 2010, pp. 6, 9). 

If patents and other protections for intellectual property traditionally used in rich 

countries are less powerful for agriculture than for other sectors, they are even less 

helpful in stimulating innovation specifically for developing country problems. Excluding 

China and India, low-income countries collectively constitute a market that is too small 

and poor to make large R&D investments profitable. In African agriculture, the obstacles 

are even larger because there are many staple crops that are not demanded in 

significant quantities elsewhere. Given these challenges, it is no surprise that the share 

of private investment in total agricultural R&D spending in developing countries was 

only 2 percent in 2000 and just 5 percent of private R&D spending was in developing 

countries. 

In areas of research where intellectual property rights are not sufficient to allow 

innovators to capture the fruits of their labor, governments often rely on direct funding 

of R&D to subsidize the development of technologies they expect to have large social 

returns. While this traditional approach is and will remain an important part of the R&D 

landscape, it raises other dilemmas related to what economists call principal-agent 
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problems. Kremer and Zwane (2004, pp. 92-93), for example, note that asymmetric 

information is a problem between donors and researchers and that the incentives of 

donors and researchers may not be aligned. Making research grants ex ante, when 

donors have incomplete information, can lead to wasted resources if donors pick the 

wrong winner among various proposed approaches to a problem. Kremer and Zwane 

also point to the risk that R&D allocations can become politicized, again wasting 

resources. These are among the market failures that pull mechanisms are designed to 

address. 

 

Adapted from Elliott (2010). 

 

 

This paper begins by placing pull mechanisms in the broader context of incentive-based 

mechanisms for more effective aid delivery. It then explores in more detail than the earlier 

paper just when pull mechanisms might be appropriate, as well as the conditions favoring 

one pull mechanism over another. Experience with pull mechanisms for development is 

relatively limited, but two recent experiments are discussed in the latter part of the paper: the 

´DGYDQFH�PDUNHW�FRPPLWPHQWµ�(AMC) for pneumococcal vaccines for developing countries; 

and the Agricultural Pull Mechanism Initiative, which was created after the G20 summit 

leaders in Toronto in 2010 called for exploration into using AMCs or other innovative 

financing mechanisms for developing country agriculture.1 The steering committee for the 

latter initiative plans to launch one or more pilots around the time of the G20 summit in Los 

Cabos, Mexico in June 2012. 

Incentives and Effective Aid Delivery 

Even before the recent budget pressures became severe, donors were looking to make aid 

more effective and less costly.2 Incentive-based approaches to aid delivery, including pull 

mechanisms such as AMCs or prizes, are one of the mechanisms that donors and recipient 

governments are increasingly using, ´not only to improve efficiency and sustainability [of 

aid] but also to eQFRXUDJH�LQQRYDWLRQ�DQG�SURPRWH�EHKDYLRUDO�FKDQJHVµ��6DYHGRII�������S��

1).  

                                                      

1 7KH�:RUOG�%DQN·V�RIILFH�IRU�&RQFHVVLRQDO�)LQDQFH�DQG�*OREDO�3DUWQHUVKLSV�KRVWV�WKH�ZHEVLWH�ZLWK�

information on the Agricultural Pull Mechanism Initiative at 

http://web.worldbank.org/WBSITE/EXTERNAL/EXTABOUTUS/ORGANIZATION/CFPEXT/0,,conten

tMDK:23005969~pagePK:64060249~piPK:64060294~theSitePK:299948,00.html, accessed March 13, 2012. 
2 The principles for more effective aid, as well as a monitoring process for tracking progress, are set out in 

the Paris Declaration and Accra Agenda for Action: 

http://www.oecd.org/document/18/0%2C2340%2Cen_2649_3236398_35401554_1_1_1_1%2C00.html, 

accessed May 22, 2012.  

http://web.worldbank.org/WBSITE/EXTERNAL/EXTABOUTUS/ORGANIZATION/CFPEXT/0,,contentMDK:23005969~pagePK:64060249~piPK:64060294~theSitePK:299948,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/EXTABOUTUS/ORGANIZATION/CFPEXT/0,,contentMDK:23005969~pagePK:64060249~piPK:64060294~theSitePK:299948,00.html
http://www.oecd.org/document/18/0%2C2340%2Cen_2649_3236398_35401554_1_1_1_1%2C00.html
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What distinguishes incentive programs from other modes of aid delivery is that they pay ex 

post, for outputs or outcomes, rather than ex ante, for inputs, and they can produce better 

results when the donor is uncertain as to the best technology to solve a problem or the most 

effective process for delivery of a product or service. Among the other benefits, donors pay 

only for results and recipient countries may find that the burden they bear in terms of 

consulting with and reporting to donors is lighter under some incentive-based approaches. 

Savedoff (2011) develops a framework for analyzing incentive programs that arrays them 

according to the type of agent they seek to engage, from individuals to countries, and in the 

nature of the objective sought (figure 1). In one corner of the framework, we see tools that 

target individuals in pursuit of a single, focused objective, such as incentives for individuals 

to complete tuberculosis treatment. In the opposite corner, we see funding mechanisms 

applied at the country level that may have multiple and broad objectives, such as general 

budget support for governments that meet minimum standards of good governance. 

Within this framework, pull mechanisms have relatively focused objectives, in this case 

innovation and technology adoption, and they generally aim to engage non-governmental 

entities, which could be individuals, households, publicly-funded research institutes, or 

private sector firms. According to a narrow definition of a pull mechanism endorsed by 

some advocates of the idea, it should be a tool used as a temporary subsidy to overcome 

market failures inhibiting innovation and to create a self-sustaining private market. But that 

is too narrow if there are innovations where public goods are involved. In those cases, the 

definition of sustainability should accommodatethe possibility that the market alone will not 

promote socially beneficial levels of dissemination. Thus, in the vaccine AMC case, the 

GRQRUV·�JRDO�ZDV�WR�SXOO�LQ�SULYDWH�VHFWRU�UHVRXUFHV�WR�FUHDWH�D�VXVWDLQDEOH�VXSSO\�RI�YDFFLQHV�

adapted and priced for developing country needs. Donors never intended to create a private 

market for the purchase and use of vaccines and paired the AMC initiative with existing 

programs that provide subsidies for the purchase of vaccines by governments in poorer 

countries.  

Choosing Among Pull Mechanisms for Innovation 

In short, pull mechanisms aim to stimulate innovation and leverage private sector capital, 

know-how, and other resources in the development of technologies for developing country 

problems that would otherwise attract little attention or investment. To briefly reiterate the 

distinguishing features of pull mechanisms from the discussion in Elliott (2010), donors pay 

only upon delivery of an innovation or product that meets certain conditions and, in some 

mechanism designs, they pay only when the product passes a market test and is adopted. Pull 

mechanisms are useful when donors cannot easily monitor research quality and incentives 

between the donor (principal) and researcher (agent) are not aligned. Using a pull mechanism 

also allows donors to avoid having to pick winners among competing technological 

approaches ex ante, when they do not have complete information. If so designed, pull 
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