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1. INTRODUCTION 
As has been recognized by donors and African governments alike in recent years, one of the 
keys to reducing rural poverty and improving the nutritional status of rural households in sub-
Saharan Africa (SSA) will be to achieve wide-spread improvements in food crop productivity 
among smallholder farmers.  Since the Abuja Declaration of 2006 and the international food 
price crisis of 2007/08, there has been a resurgence of large government-led fertilizer subsidy 
programs during this time period across a growing number of SSA countries including Ghana, 
Kenya, Malawi, Mali, Nigeria, Rwanda, Tanzania and Zambia.  In contrast to the government-led 
input subsidy programs of the pre-structural adjustment era in SSA, which typically took the 
form of state monopsonistic control of input distribution and a pan-territorial subsidized input 
price for all buyers, most of the large-scale fertilizer input subsidy programs (ISPs) from 2000 
onward have attempted to improve program efficiency (and reduce the overall budget 
required) by using ‘smart subsidy’ design criteria, as proposed by Morris et al (2007).   
 
Perhaps the most common and visible design element of many of the recent programs is for the 
government to target vouchers (which can be redeemed for fertilizer at a subsidized price) or 
fertilizer itself to a specific subset of farm households, based on specific geographic and 
household-level criteria.  However, use of vouchers alone does not make a program a ‘smart 
subsidy’, as Morris et al (2007) note that a range of design elements are needed for a truly 
‘smart’ program.  While Morris et al (2007) provide 10 key considerations for the design and 
implementation of a ‘smart’ input subsidy program (ISP), one of their key criteria is to “favor 
market-based solutions: interventions designed to promote increased use of fertilizer should be 
designed to support market development and not undermine incentives for private sector 
investment.” Where appropriate, public-private partnerships should be promoted as a first step 
along the road to full privatization.”  Thus, a critical feature of how Morris et al (2007) define a 
‘smart’ input subsidy program is for it to be specifically designed to work within (and support 
the development of) the existing private sector input distribution system, thereby reducing the 
well-known inefficiencies of the previous state-led approaches.   
 
Therefore, a ‘smart’ ISP is a public-private partnership that limits the government’s role in the 
program primarily to the distribution of vouchers that enable recipient households to acquire a 
specified quantity of fertilizer at a subsidized price from a local private input dealer that is 
participating in the ISP.  In practice, this means that the government does not physically handle 
fertilizer, but rather focuses primarily on distributing vouchers based on pre-established 
targeting criteria.  The role of participating private sector fertilizer supply chain actors is to 
physically handle all ISP fertilizer from the port to targeted villages as well as to allow voucher 
recipients to redeem their vouchers for a limited quantity of fertilizer, acquired at a subsidized 
price.  It follows that the government and private sector fertilizer and seed supply chain actors 
need to coordinate so that the private sector knows well ahead of planting where voucher-led 
demand will be in a given season, so that these supply chain actors can adequately plan their 
importation, distribution, and retailing of subsidized fertilizer.  The use of vouchers within the 
existing private sector input supply system is therefore intended to stimulate private fertilizer 
market development by both increasing aggregate demand for fertilizer and improving links 
between farmers and input suppliers (ibid, 2007).  
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In a review of existing ISPs in sub-Saharan Africa, Wanzala-Mlobela (2013) considered 
Tanzania’s National Agricultural Input Vouchers Scheme (NAIVS) to be the most private-sector 
friendly ISP of its era, and that Ghana’s Food Security Program (GFSP) was also viewed to be 
quite private-sector friendly.  In this paper, we highlight a number of lessons learned (good and 
bad) from the design and implementation of these two programs with respect to meeting the 
related ‘smart subsidy’ goals of supporting input market development and not undermining 
incentives for private sector investment.  For example, while the private sector took care of the 
physical handling (importation, wholesaling, and retailing) of subsidized fertilizer for both NAIVS 
and GFSP, there are a number of ways in which program design and/or implementation helped 
and/or hindered the development of a market-driven agricultural input system in each country. 
 
2. Ways in which an ISP can support input market development 
2.1 Introduction 
There are a number of ways in which a well-designed ISP can support input market 
development while also meeting program goals such as improving household and national food 
security in the short-term.  We start with a brief description of NAIVS, as its design offers 
examples of how an ISP can help support and work within the existing private sector 
agricultural input system and address key constraints to system development.  NAIVS had three 
main goals: (1) to improve farmer access to inorganic fertilizer for use on maize/rice and 
improved maize/rice seed; (2) to provide a rapid, sustained and predictable increase in 
smallholder farmers’ effective demand for inorganic fertilizer and improved maize/rice seed so 
as to promote longer-term investment by the private sector fertilizer and seed supply chains 
(World Bank, 2009).  A third and long-term goal of NAIVS was that by improving both physical 
access to fertilizer for smallholders and reducing the financial risk involved for both 
smallholders and the supply chain suppliers, this would provide a relatively low-risk learning 
opportunity and experience for all actors in the supply chain for fertilizer and improved seed 
use in maize and rice production.  Ideally, this lower-risk ‘experimentation period’ would lead 
to both an increase in smallholder demand for commercially priced fertilizer and improved 
seed, and an increase in supply chain actor investments in physical infrastructure, human 
capital, and exchange relationships so as to ‘jump-start’ the development of a spatially wider 
market-driven agricultural input distribution system. 
 
First, the ISP needs geographic and household-level criteria for targeting vouchers that helps 
promote the sustained adoption of improved technology -- fertilizer and improved seed (and 
other complementary inputs and plot management practices) – such that use of improved 
inputs continues even after subsidies are eventually phased out.  Second, the ISP also needs to 
be designed and implemented such that it provides an environment in which private sector 
importers, wholesalers, and retailers choose to make investments in physical capital, human 
capital and exchange relationships that can increase the spatial coverage of the input market 
distribution system while also driving down input costs.  
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2.2 Targeting criteria that helps support market development via sustained technology 
adoption 
In order for an ISP to promote sustained adoption of inorganic fertilizer for use on a staple crop 
such as maize or rice, it should target vouchers to a specific sub-population of households that 
live in areas where fertilizer use on such staple crops should be profitable, yet who are known 
or assumed to have had limited to no recent use of fertilizer.  Lack of prior fertilizer use on 
maize/rice could be due to a number of challenges faced by rural households, including: (a) lack 
of physical access to input retailers; (b) credit constraints, (c) lack of knowledge of the net 
returns to fertilizer use, and/or (d) aversion to invest in a new technology given the inherent 
riskiness of rain-fed maize or rice production.  Thus, a key assumption behind a truly ‘smart’ 
subsidy scheme is that in the absence of targeted subsidies, there are smallholders who could 
afford the market price of inorganic fertilizer yet do not use it due to one or more of the 
challenges above.  A second assumption is that by subsidizing these inputs (ideally for a pre-
announced and fixed period of time), this will reduce farmers’ risk of experimentation and 
learning regarding the profitability of fertilizer use on a staple crop under their own farm 
conditions, while providing sufficient aggregate fertilizer demand for private sector retailers to 
invest in distribution systems.   
 
Tanzania’s NAIVS program from 2008/09 to 2013/14 provides a good example of targeting 
criteria for smallholder voucher recipients that was developed with the goal of building 
smallholder demand for market-priced fertilizer in the longer-term, after subsidies were 
eventually phased out.  Thus, the initial district-level targeting criteria was to only target 
vouchers to areas of medium to high potential where fertilizer use on maize/rice was expected 
to be profitable.1  There were three main household-level criteria for eligibility for voucher 
receipt:  

1) Be a resident farmer who grows one hectare or less of maize or rice;  
2) Household has not have used fertilizer on maize (rice) within the past five years;  
3) The ability and willingness to afford the ‘top-up’ for the allowable quantity of subsidized 

fertilizer – i.e. upon redeeming the voucher at or before planting, the recipient needed 
to be willing and able to pay 50% of the market rate of the fixed quantity of subsidized 
fertilizer. 

 
Thus, the NAIVS household-level targeting criteria was not specifically intended to reach the 
‘poorest of the poor’ as households unable to pay 50% of the market price of fertilizer would 
not likely be able to afford fertilizer and/or improved seed once subsidies were phased out.  It is 
important to note that the goal of some programs is to quickly alleviate household food 
insecurity and reduce poverty, in which case, the subsidy rate may be higher than 50%.  In fact, 
Morris et al (2007) note that it can be appropriate to target some poorer households for both 
equity concerns and to help avoid food insecurity in the short-term.  However, while such 
programs may help poor households in the short-term, targeting households that will likely not 

                                                           
1 A few years later, political pressure from districts not included in NAIVS led the GoT to expand the program to 
distribute at least some vouchers to irrigated areas within low-medium potential zones.   



Page 6 of 16 
 

be able to afford market-priced fertilizer in the medium- to long-term is not likely to build 
fiscally sustainable demand for market-priced fertilizer.  
 
Lesson #1: Targeting households that can afford 50% or more of the market price of fertilizer 
(i.e. not the poorest of the poor) is theoretically more likely to help increase the number of 
farmers who purchase fertilizer at market rates in the longer-term. The subsidy enables such 
farmers to experiment with fertilizer use on staple crops with less risk. 
 
While NAIVS targeted households that could conceivably afford to purchase market-priced 
fertilizer in the medium- to longer-term, on the other hand, program designers did not want 
subsidized fertilizer to displace or ‘crowd-out’ existing demand for commercially-priced 
fertilizer.  Thus, voucher recipients had to also meet the first two criteria, which were intended 
to ensure that vouchers did not go to farmers who were already capable of self-financing 
fertilizer for use on maize/rice, which tend to be smallholders with larger farm sizes, access to 
fertilizer via interlinked credit (such as via an out-grower cash crop scheme), and/or sufficient 
non-farm income to self-finance such inputs at planting.   
 
One reason why avoiding crowding-out is important is because the publically-stated goal of 
many of ISPs is to induce higher levels of smallholder fertilizer use, which are assumed to lead 
to improvements in crop productivity and thus higher household incomes and improved food 
security. However, the degree to which an ISP raises total smallholder fertilizer use depends on 
the extent to which receipt of subsidized fertilizer crowds-out (or crowds-in) the quantity of 
commercial fertilizer that a subsidy recipient smallholder theoretically would have purchased at 
the market rate in the absence of a subsidy (Ricker-Gilbert, Jayne, and Chirwa 2011).   
 
Lesson #2:  Targeting criteria (in design and in practice) should minimize the potential for 
subsidized fertilizer to be received by households that may have purchased fertilizer at the 
market rate in the absence of a subsidy.      
 
NAIVS succeeded in meeting the three criteria above as a majority of voucher recipients in 
2009/10 had not used fertilizer on maize or rice in the previous five years and the median area 
planted to maize (rice) of voucher recipients was not greater than one hectare (Mather and 
Minde, 2016).  NAIVS’ success in implementing targeting criteria as planned may have been due 
to the fact that the village voucher committee (VVC) tasked with identifying voucher recipients 
included not only village leadership, but also several additional resident farmers elected by the 
village to serve on the VVC, as well as the local extension agent. 
 
3. Ways in which a ‘private sector-friendly’ ISP may hinder input market development 
3.1 Late delivery of vouchers and/or fertilizer 
In both Tanzania (Mwaijande, 2014; Aloyce et al, 2014) and Ghana (Benin et al, 2013), vouchers 
and/or fertilizer were delivered late in some years of the program in at least some regions.  
Basal fertilizer is most effective if applied at planting, thus delays in receipt of subsidized 
fertilizer can result in lower yields.  This would of course reduce the program’s effectiveness at 
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increasing staple food production and/or building longer-term demand for market-priced 
fertilizer. 
 
Late delivery of vouchers and/or inputs appears to be a challenge for many programs, 
regardless of how private-sector friendly they are.  While this is a serious problem for the 
effectiveness of any program, we do not address this challenge here except as follows.  When 
late delivery of vouchers is caused at least in part by a lack of sufficient time between the 
beginning of a country’s fiscal year and the planting months of the main season, as in Ghana, 
the government may need to arrange to approve for an input subsidy program’s budget on a 
different time-table than the rest of the budget, as is the case with cocoa subsidies in Ghana. 
 
Lesson #3: if late delivery of vouchers is caused at least in part by a lack of sufficient time 
between the beginning of a country’s fiscal year and the planting months of the main season, 
the government should arrange to approve for an input subsidy program’s budget on a different 
time-table than the rest of the budget.  
 
3.2 Selection of agro-dealers that participate in the ISP 
At the beginning of NAIVS, village and district-level officials had the primary discretion of which 
agro-dealers operating in their district could participate in NAIVS. This was intended to ensure 
the selection, where possible, of retailers known to, and trusted by, local communities (World 
Bank, 2014).  Thus, private sector wholesalers and importers supplying the agro-dealers with 
fertilizer largely had to work with agro-dealers selected by government officials each year.  
However, after several years of this arrangement, importers met with the Ministry of 
Agriculture, Food Security and Cooperatives (MAFC) and insisted that MAFC enable importers 
and/or the distributor they work with in a given district to be allowed to select which agro-
dealers they would work with in that district.   
 
There are a number of reasons why a fertilizer importer would want to be able to select agro-
dealers with which they will work.  First, fertilizer importers need to be able to trust agro-
dealers to both provide proper information to farmers about their fertilizer brand, so that 
farmers would more likely have a good experience using the fertilizer and perhaps decide to 
buy it at the commercial price in the future.  Second, importers need to be able to trust agro-
dealers to repay both the top-up fee (the 50% of market price of fertilizer paid by voucher 
recipients) and subsidy amounts of all the fertilizer they received from wholesalers and 
importers (the subsidy amount is paid by the government).   
 
After several years of NAIVS, importers had gained enough information via repeated 
transactions with both wholesalers and agro-dealers to know which they trusted and which 
they did not.  While there were agro-dealers who performed as expected in the first few years 
of NAIVS, there were enough ‘bad apples’ that importers wanted more control over which agro-
dealers they would work with to distribute fertilizer via NAIVS.  In summary, faced with a 
demand for an institutional change in the program design from a key implementing partner 
(private sector fertilizer importers), MAFC agreed that beginning with the 2012/13 season, 



Page 8 of 16 
 

importers participating in NAVIS would have primary discretion in selecting which agro-dealers 
they would work with in a given district (Mather and Ndyetabula, 2016). 
 
Lesson #4: Private sector importers and distributors -- and not Government -- should have 
primary discretion in deciding which agro-dealers the private sector importers and distributors 
work with while participating in an ISP. 
 
3.3 Problems created by late announcement of key program information from year to year   
3.3.1 Effects on bulk purchasing 
Another goal of a smart subsidy is to capture economies of scale in nascent private sector 
fertilizer industries. As Morris et al (2007) explain, “by increasing aggregate demand for 
fertilizer and providing incentives to retailers, wholesalers, importers, and others, market-smart 
subsidies can allow the domestic fertilizer industry to capture economies of scale in sourcing, 
packaging, storing, marketing, and sometimes even producing fertilizer (p.105).”  However, in 
Ghana, volatility in the time that key program elements (such as importation quotas by private 
sector importer) are announced each year hinders the ability of importers to import fertilizer 
for both the subsidized and commercial markets in a cost-minimizing way.  For example, 
because all fertilizer in Ghana is imported, the earlier that importers are able to determine the 
likely fertilizer demand for the upcoming season, the easier it is for them to coordinate their 
international shipping orders in a way that minimizes their fertilizer cost per metric ton (MT).2   
 
However, because fertilizer importers are not told their quota for subsidized fertilizer under 
Ghana’s Fertilizer Subsidy Program (GFSP) -- how much fertilizer the Ministry of Food and 
Agriculture (MoFA) will enable a given importer to sell at a subsidized rate -- until 
approximately six weeks prior to the onset of the planting season, this can force importers to 
pay higher shipping costs per metric ton (MT) in order to get the fertilizer to the port in enough 
time for them to ship it inland by the planting period (Resnick and Mather, 2016).  Second, 
because some of the importers currently operating in Ghana are not operating on a large scale, 
they may need to wait to discover their GFSP quota before they place an order for commercial 
fertilizer. This implies that their commercial fertilizer may also be imported at a higher shipping 
cost per MT than would be the case if they knew their subsidized quota well in advance of the 
planting season.  In fact, some of the smaller importers may need to bundle their fertilizer 
orders for fertilizer they intend to sell to both the subsidized and commercial end markets in 
Ghana in one shipment, and perhaps even coordinate such a shipment with other importers so 
as to minimize their shipping costs per MT.    
 
Lesson #5: Delays in determining quotas for participating private sector importers makes bulk 
purchasing more difficult and leads to higher fertilizer costs 
 
 
 

                                                           
2 This section is based on interviews with private sector fertilizer importers in Ghana in March 2015 (Resnick and 
Mather, 2016). 
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3.3.2 Delays in delivery of inputs to subsidy recipients 
The late announcement of key program information leads to not only late importation of GFSP 
fertilizer, but also late delivery of GFSP inputs to recipient farmers, which can result in 
significant negative yield loss for them.  This problem is mentioned several evaluations of the 
program (Banful 2009; Benin et al. 2013; Ghartey and Associates 2009) as well as by Ghana’s 
Audit Office (Missah et al. 2013).  
 
To the Ghana Ministry of Food and Agriculture (MoFA)’s credit, the length of time between the 
program announcement (in a given year) and the beginning of the farming season in February 
has gradually improved since 2008, but at no time has the program ever preceded the start of 
the planting season (Resnick and Mather, 2016).  It is important to note that there are not 
many months between when the GoG annual budget is approved (October) and when planting 
starts (February). However, GoG have managed to fund and implement a program of subsidized 
inputs to cocoa farmers in a much more timely way because each year the cocoa subsidy 
program is approved prior to the rest of the budget. 
 
Lesson #6: Delays in announcing key program decisions such as fertilizer importers’ quotas of 
subsidized fertilizer results in delay of importation and then delay in delivery of inputs to subsidy 
recipients, which reduces farmer yields 
 
3.3.3 Effects of delays in delivery of inputs to subsidy recipients on farmers’ purchase and 
application of market-priced fertilizers 
Late delivery of subsidized fertilizer can also have negative effects on farmers’ application of 
market-priced fertilizer.  For example, late announcement of the program results in late 
delivery of subsidized fertilizer.  Given the relatively large share of GFSP fertilizer in total 
fertilizer use for maize or rice, any delay in delivery of subsidized fertilizer for maize/rice 
production can result in distortions of smallholder fertilizer purchasing behavior, a potential 
reduction in their commercial fertilizer demand, and delay in their application of either 
subsidized or commercial fertilizer.  Taken together, this can result in lower yields than could be 
achieved if subsidized fertilizer were delivered on time (several weeks before main season 
planting).  It follows that if a large enough group of smallholders in a given region are waiting 
on subsidized fertilizer to arrive to see whether or not they can obtain some of this (before 
potentially buying fertilizer at the commercial price), this also may have negative consequences 
for distributor and retail sales of fertilizer for use on maize and rice.   
 
Lesson #7: Delays in delivery of inputs to subsidy recipients may also lead to delays in the 
purchase and application of market-priced fertilizers 
 
3.4 Lack of transparency and inclusiveness regarding importation quotas and determination 
of subsidized price paid by farmers 
3.4.1 Limited transparency of bids made by importers of ISP fertilizer 
There is a perceived lack of transparency regarding the Ghanaian MoFA’s determination of key 
elements of the program each year, such as the determination of the pan-territorial price of a 
given type of fertilizer or seed and quotas of fertilizer or seed assigned to specific importers and 
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regions (Resnick and Mather, 2016). For example, the pan-territorial subsidy is based on three 
components: (1) the lowest price quoted by importers bidding for GFSP fertilizer quotas for 
their cost of importing a given type of program fertilizer and paying all domestic port charges; 
(2) the cost of transporting program fertilizer from importer warehouses at the port to 
wholesaler (distributor) warehouses in regional capitals; and (3) the storage and other costs of 
distributors as well as those of retailers who are expected to deliver subsidized fertilizer to 
areas known to contain farmers with vouchers or passbooks (Benin et al. 2013; MoFA 2011).  
However, the price bids for fertilizer importation made by each company as well as expected 
transport costs to regional capitals are often not published in the annual GFSP implementation 
bulletin.3  The reason why transparency on the cost of fertilizer importation bids is important is 
common to any government procurement from the private sector; namely, transparent bidding 
helps to avoid the potential for government officials to be paid ‘under the table’ for awarding 
quotas to specific fertilizer importers. 
 
Lesson #8: Bids made by fertilizer importers to the government for importing fertilizer for the 
subsidy program should be made public each year.  
 
3.4.2 Lack of distributor/retailer input into setting a pan-territorial subsidized price 
In Ghana, the process of determining the price components of subsidized fertilizer involves only 
MoFA and importers, thus distributors and retailers are not included in negotiating the margin 
that they themselves receive for covering their financial costs of wholesale and retail services.4 
Subsequently, distributors claim that this margin is not sufficient enough for them to cover both 
their wholesaling costs and the cost of hiring a retail agent to deliver subsidized fertilizer (at the 
fixed ‘subsidy price’) to smaller towns close to where farmers are known to have the passbooks 
(i.e. registration) required to receive subsidized fertilizer (Resnick and Mather, 2016)5.  A 
representative from the Ghanaian distributor/retailer association (GAIDA) noted that because 
the margin they receive from MoFA/importers is very small, most distributors cannot afford to 
pay their own retail agents (or others) to deliver subsidized fertilizer to villages.  This means 
that farmers who want to access subsidized fertilizer must travel to the nearest distributor 
warehouse to acquire it, perhaps without knowing whether or not subsidized fertilizer is still 
available at a given warehouse. 
 
Lesson #9: Representatives from each level of the fertilizer supply chain should be involved in 
determining marketing margins for subsidized fertilizer for each level of that chain.  Not 
including distributor/retailer representatives in setting the distributor/retailer margin for selling 
subsidized fertilizer can result in distributors selling subsidized fertilizer from their warehouses, 
not via retailers who have shops in villages and/or visit villages. 

                                                           
3 For instance, MoFA (2011) provides an exception where importers’ bids were made public.  
4 Noted by Benin et al (2013) and confirmed in interview with GAIDA (Resnick and Mather, 2016). For example, the 
subsidy price in 2015 only included a margin for distributors/retailers of 2 cedis per bag, which 
distributors/retailers claim is insufficient for them to cover the cost of transporting subsidized fertilizer to villages. 
5 Only farmers who have received a passbook from an extension officer can access subsidized fertilizer. That said, 
the only criteria for receiving a passbook is that the farmer produce food crops. The passbook is intended to 
reduce the likelihood of smuggling by only allowing registered farmers to purchase subsidized fertilizer. 
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Secondly and relatedly, the lack of distributor/retailer input in the determination of the 
distributor and retailer margin can have negative consequences for all members of the fertilizer 
supply chain, thereby questioning the GoG’s intention of using this program to promote 
market-led development.  For example, since distributors only sell subsidized fertilizer from 
their warehouses, this means that farmers bear the costs of both transport to/from these 
warehouses (which may be substantial, and is certainly less efficient than if retailers brought 
fertilizer to villages) and search costs for a warehouse that has subsidized fertilizer in stock.  
This implies that resource-poor farmers are at a disadvantage in terms of accessing subsidized 
fertilizer (yet those are the farmers who were the intended recipients, in the early and later 
years of the program). In addition, this may disrupt and/or distort fertilizer retailer behavior 
because if there are some villages with minimal demand for fertilizer and commercial rates, it 
may not be cost-effective for them to take any fertilizer (subsidized or commercial) from a 
distributor’s warehouse to some villages.  If this negative effect on retailer presence in villages 
is wide-spread, this undermines the very rationale of the program itself – to provide a learning 
experience for smallholders who are not accustomed to using fertilizer or improved seed in 
maize/rice production. 
 
Lesson #10: Not including distributor/retailer representatives in setting the distributor/retailer 
margin for selling subsidized fertilizer can result in some villages not being visited by retailers 
where there may be demand for market-priced fertilizer 
 
Given these difficulties, as of early 2015, distributors/retailers in Ghana preferred to have no 
subsidy program relative to the current one (Resnick and Mather, 2016).  That is, because the 
margin they receive for participating is not large enough for them to pay retailers to deliver 
fertilizer at the subsidized price to villages, they believe that in the absence of a subsidy, their 
sales and profits would be higher because there would be more demand at the village level for 
commercial fertilizer.  By contrast, Tanzania’s NAIVS includes representatives of each stage of 
the fertilizer supply chain (importers, distributors, retailers) when setting the subsidized price 
for a particular district.  This not only enables distributors and retailers to ensure that they are 
paid a sufficient margin to cover their cost of delivering subsidized inputs to specified villages, 
but also ensures that input dealers operating in areas with lower road density and poorer 
market access are able to negotiate for a margin large enough for them to service villages 
targeted by NAIVS. 
 
3.5 Inability of government to repay fertilizer importers on time 
From 2008/09 to 2013/14 and then in 2015/16, private sector fertilizer importers imported the 
fertilizer distributed as part of NAIVS, and they paid the full cost of importation, distribution, 
and retail.  After the season, they were supposed to be repaid in full from the 50% farmer 
contribution and the 50% government subsidy for each bag of subsidized fertilizer they had 
distributed.  However, following the 2012/13 and 2013/14 seasons, the GoT was not able to 
repay importers fully for what they were owed by GoT, and this debt was one factor in NAIVS 
stopping completely for the 2014/15 season (Mather and Ndyetabula, 2016).  The importers 
noted that they had to take out a second loan on the fertilizer form those seasons, which 
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reduces their returns and can result in higher fertilizer costs for market-priced fertilizer as well.  
The GoT brought back NAIVS in 2015/16 and most private sector importers participated as 
before, although they were still owed money by GoT from the prior seasons.  As in previous 
seasons, the importers were not paid on time, and were still owed money by GoT from prior 
seasons.  In 2016/17, the private sector importers refused to participate until repaid in full by 
GoT.  The GoT decided to then go ahead with another year of NAIVS, though only using the 
quasi-private sector Tanzania Fertilizer Company to import and distribute fertilizer for the 
program. 
 
Beginning in 2012, Ghanaian fertilizer importers have faced similar problems with late 
payments from the GoG (Resnick and Mather, 2016).  This combined with late announcements 
by the GoG regarding whether or not a program would go forward in 2015/16 led two of the 
largest private sector importers to stop their participation in the ISP (ibid, 2016). 
 
Lesson #11: Inability of the government to pay importers on time can increase fertilizer costs, 
because firms who have to take out second loans pass on the costs to the rest of the fertilizer 
supply chain.  More significantly, it can also reduce private sector willingness to engage in such 
public-private sector initiatives in the future.   
 
3.6 Limiting fertilizer choice for program recipients 
As with many other large-scale ISPs, NAIVS limited the types of inorganic fertilizer that could be 
accessed with a voucher.  For example, voucher recipients had a choice of only two basal 
fertilizers (DAP and Minjingu Rock Phosphate (MRP)6) and only urea for top-dressing (though in 
a few areas sulfate of ammonia was available).  However, in two years of the program, farmers 
in the southern highlands were restricted even more in that in those two years, NAIVS only 
permitted one basal fertilizer (MRP) to be redeemed with a basal fertilizer voucher.  The reason 
given by the GoT for this decision was to help to build demand for MRP, which is produced by a 
local Tanzanian firm.  However, farmers in many districts protested against the lack of choice as 
they found that MRP did not give as good a yield response as DAP.  This is consistent with 
agricultural research zonal center trials that found that DAP was a better source of P than 
Minjingu products in most areas (Mlingano, 2013), as rock phosphate tends to work better on 
crops with longer growing periods, such as sugar cane.  In years in which MRP or Minjingu 
Mazao was the only basal fertilizer, many farmers reportedly did not redeem their basal 
fertilizer voucher.  
 
Lesson #12: Government should not severely limit the types of fertilizer available for use on food 
crops within a subsidy scheme; at a minimum, they should provide options that are most 
popular among farmers who purchase market-priced fertilizer for a given crop. 
 
3.7 Using blanket fertilizer recommendations 
Another short-coming of NAIVS (and many other programs) is that even though Tanzania has 
district-level fertilizer recommendations for maize and rice, NAIVS employed blanket fertilizer 

                                                           
6 In later years, Minjingu Mazao was available. 
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recommendations across all areas targeted.7  The unfortunate implication is that fertilizer 
response rates may not be high enough to be profitable if the blanket fertilizer 
recommendation for a given zone is inappropriate.  Because fertilizer needs vary spatially, 
applying a single fertilizer recommendation can undermine longer-term demand for fertilizer in 
the event that the recommendation is not appropriate for a given area, and farmers’ fertilizer-
grain response rates are poor. 
 
It would appear that the reason that NAIVS (and many other programs) only offer a few types 
of subsidized fertilizer as well as blanket fertilizer recommendations for maize and rice is to 
reduce logistical challenges and costs.  However, a top-down program design such as NAIVS is 
not the only option for how an ISP could be designed.  For example, in Burundi, the government 
recently supported an ISP that began with soil testing to update zonal-specific fertilizer 
recommendations for a variety of subsistence crops (Jayne et al, 2016).  Eligible farmers then 
indicated the type of fertilizer they desired six months before planting, were able to order 
fertilizer in 25 kg bags, and had to make a down-payment equivalent to 20% of the expected 
cost at that time.8  The farmer demands were then aggregated to the district level, and then 
the government held an auction to determine which fertilizer companies would provide specific 
fertilizers requested by farmers in a given district.  This design thus helps to improve the 
probability that program fertilizer used in a given area is applied based on updated area-specific 
fertilizer recommendations.  In addition, the program design helps to reduce side-selling by 
increasing farmer commitment to pay the additional 40% of the market price they owe (the 
subsidy was 40%), because farmers who do not pay the additional 40% at planting cannot get 
their initial 20% down-payment returned to them.     
 
Lesson #13: Government should begin an ISP with updated fertilizer recommendations for target 
crops, not employ blanket fertilizer recommendations, and consider implementing a bottom-up 
design so that farmers have more choice in deciding which subsidized fertilizers to purchase. 
 
4. CONCLUSIONS 
Tanzania’s National Agricultural Input Vouchers Scheme (NAIVS) and Ghana’s Food Security 
Program (GFSP) are viewed as two of the most private sector-friendly input subsidy programs 
(ISPs) of their generation (2000-2013).  In this paper, we highlight a number of lessons learned 
(good and bad) from the design and implementation of these two programs with respect to 
meeting the related ‘smart subsidy’ goals of supporting input market development and not 
undermining incentives for private sector investment.   
 
Lessons related to ways in which an ISP can support input market development 
Lesson #1: Targeting households that can afford 50% or more of the market price of fertilizer 
(i.e. not the poorest of the poor) is theoretically more likely to help increase the number of 
farmers who purchase fertilizer at market rates in the longer-term. The subsidy enables such 
farmers to experiment with fertilizer use on staple crops with less risk. 

                                                           
7 That said, Tanzania’s fertilizer recommendations are 20+ years old, though are in the process of being updated   
8 Based on personal communication with Joshua Ariga of the International Fertilizer Development Center. 
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Lesson #2:  Targeting criteria (in design and in practice) should minimize the potential for 
subsidized fertilizer to be received by households that may have purchased fertilizer at the 
market rate in the absence of a subsidy.      
 
Lessons related to ways in which a ‘private sector-friendly’ ISP may hinder input market 
development 
Lesson #3: if late delivery of vouchers is caused at least in part by a lack of sufficient time 
between the beginning of a country’s fiscal year and the planting months of the main season, 
the government should arrange to approve for an input subsidy program’s budget on a different 
time-table than the rest of the budget.  
 
Lesson #4: Private sector importers and distributors -- and not Government -- should have 
primary discretion in deciding which agro-dealers the private sector importers and distributors 
work with while participating in an ISP. 
 
Lesson #5: Delays in determining quotas for participating private sector importers makes bulk 
purchasing more difficult and leads to higher fertilizer costs. 
 
Lesson #6: Delays in announcing key program decisions such as fertilizer importers’ quotas of 
subsidized fertilizer results in delay of importation and then delay in delivery of inputs to subsidy 
recipients, which reduces farmer yields. 
 
Lesson #7: Delays in delivery of inputs to subsidy recipients may also lead to delays in the 
purchase and application of market-priced fertilizers 
 
Lesson #8: Bids made by fertilizer importers to the government for importing fertilizer for the 
subsidy program should be made public each year.  
 
Lesson #9: Representatives from each level of the fertilizer supply chain should be involved in 
determining marketing margins for subsidized fertilizer for each level of that chain.  Not 
including distributor/retailer representatives in setting the distributor/retailer margin for selling 
subsidized fertilizer can result in distributors selling subsidized fertilizer from their warehouses, 
not via retailers who have shops in villages and/or visit villages. 
 
Lesson #10: Not including distributor/retailer representatives in setting the distributor/retailer 
margin for selling subsidized fertilizer can result in some villages not being visited by retailers 
where there may be demand for market-priced fertilizer. 
 
Lesson #11: Inability of the government to pay importers on time can increase fertilizer costs, 
because firms who have to take out second loans pass on the costs to the rest of the fertilizer 
supply chain.  More significantly, it can also reduce private sector willingness to engage in such 
public-private sector initiatives in the future.   
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Lesson #12: Government should not severely limit the types of fertilizer available for use on food 
crops within a subsidy scheme; at a minimum, they should provide options that are most 
popular among farmers who purchase market-priced fertilizer for a given crop. 
  
Lesson #13: Government should begin an ISP with updated fertilizer recommendations for target 
crops, not employ blanket fertilizer recommendations, and consider implementing a bottom-up 
design so that farmers have more choice in deciding which subsidized fertilizers to purchase. 
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