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1. Summary 

The Vegetable Oil Development Project-Phase 2 (VODP2), cofounded by IFAD, aims at promoting and consolidating oil seeds value chains in Eastern and Northern Uganda. Our proposed study aims at providing a rigorous impact evaluation of the VODP2 extension service intervention, which is supplied by pay-for-service providers and includes both technical services for increased oilseed production/productivity and market information (i.e. training about farming as a business, business oriented group development, marketing).
The underlying research question is related to the nature and magnitude of the frictions that slow down agricultural technology adoption. Understanding barriers to farm households' innovation behaviour is a critical step towards formulating policies that enhance smallholders’ productivity, competitiveness and inclusion in agricultural value-chains (World Bank, 2008).
The proposal is specifically interested in two questions. First, what are the nature and magnitude of barriers faced by small farms to adopt more profitable crop productions such oilseeds. In particular, we are interested in exploring the significance of lack of information – both technological knowledge and knowledge about the market opportunities that the new crops offer. Second, we plan to assess the impact that extension services have on household agricultural production, farm productivity, market sales, food and non-food consumption, labor supply and household income. To investigate these issues, we intend to conduct a randomized control trial in 86 clusters (sub-counties) in rural Uganda. 
Our experimental design will evaluate the effect of an extension service offered to farmers, which provide them with information about agricultural techniques and practices, and the market opportunity to produce oilseeds. In particular, farmer groups in a set of randomly chosen clusters (43 sub-counties) will be exposed to the VODP2 project activities: a detailed training on how to grow productively one type of oilseed (groups will choose among sunflower, groundnut, sesame and soya beans) joint with precise information about market opportunities for the new products including potential buyers in nearby millers and towns. A second group of farmers in the remaining clusters (43 sub-counties) will be the control group, in light of the fact that the project will employ a phase-in approach such that the latter group will receive the same treatment later in time.
We shall explore the effects of the treatment on the probability of adopting each of a set of oilseeds (sunflower, groundnuts, soya beans and sesame). By exploiting heterogeneity in oilseed crops covered by the extension service provision in different groups, we investigate the possible differential role of the treatment across different crops. This allows to shed light on differential treatment effects across crops, underlying different technological gaps.
In addition, researchers will collect information on farmers’ expectations about the returns to oilseeds adoption, sale and ultimately livelihood. This will allow the researchers to evaluate, on the one hand, the importance of the marketing component of the extension service provision on farmers’ expectations and adoption choices and, on the other hand, how adoption behavior varies according to expectations about the returns to technology.
Finally, we will take advantage of the exogeneity introduced by the treatment to explore the effect of technology adoption on various metrics of productivity and well-being including agricultural production, market sales, household consumption and labor supply.
The research we intend to conduct is relevant for at least three reasons. First, the barriers to technology adoption are probably the most significant frictions to agricultural development in Africa. Second, improving agricultural productivity is the most effective way to improving living standards of the poor given their significant dependence on (subsistence) agriculture and the larger productivity gaps (between developed and developing countries) we observe in agriculture than in other sectors. Third, the Government of Uganda is committed to vegetable oil development in order to promote the agricultural sector as the basis for job creation, export development and provision of improved livelihoods for the majority of the population. 
Information generated by this study will provide new evidence for designing innovative policies and strategies to overcome key barriers in technology adoption through the development of more effective training programs, information provision to adopters, financing schemes, geographic/social deployment of technologies. 

2. Research questions  

This research project aims at evaluating the overall impact of the main package of intervention provided within the Vegetable Oil Development Project – Phase 2 (VODP2), cofounded by IFAD, Government of Uganda, private sectors and farmers. The project intervention is motivated by national consumption of edible oils and fats being below international standards and by a rising regional demand for oilseed crops, driven by the presence of new-born transformation firms with under-capacity production. The final goal of project is expected to be the improvement of income and livelihoods of beneficiary farmers in Uganda.

The impact evaluation exercise is focused on the Oilseed Development Component which is dedicated to the provision of extension services to farmer groups, supplied by private providers, which includes two main informational inputs. The first one is devoted to the promotion of new technologies and products related to oilseed value (sunflower, groundnuts, soya beans and sesame), to the enhancement of local production and productivity. The second information intervention aims at improving business oriented activities and marketing conditions of products and promoting better integration of farmers in the oilseed value chain. 
The first objective of the study is to study the impact and of VODP2 extension service on a set of main outcomes, at household level, namely oilseed crop adoption, farm output, productivity and household well-being through metrics such as market sales, labour supply, household income food and non-food consumption, assets and wealth. The evaluation exercise will allow to investigate both short-term impacts and persistency of those across following seasons.
 The study is related to the literature on the nature and magnitude of the frictions that slow down agricultural technology adoption. Understanding barriers to farm households' innovation behaviour is a critical step towards formulating policies that foster the agricultural sector development in Africa. In principle, potential gains from using micro-level studies in identifying the drivers of technology adoption or its barriers are significant. These include a cleaner identification (especially through randomized control trial studies) and the possibility to explore group specific effects. The existing work has studied the adoption of high yield and genetically modified seeds (Bandeira and Rasul, 2005, Barham et al., 2012, Liu, 2008, Matsumoto, et al. 2010, Gine and Yang, 2009), trees (Jack et al., 2012) and fertilizers (Duflo, Kremer and Robinson, 2006). These papers have mostly focused on exploring the importance of informational frictions, risk aversion and access to credit as sources of barriers to the adoption of simple agricultural technologies by small agricultural firms (often households). Other studies have focused on social learning showing, for example, that farmers only adopt technologies when they know how to use them effectively, and this knowledge, once acquired, is never lost (Foster and Rosenzweig 1995, Jovanovic and Nyarko 1996). On the other hand, though, the learning model is not well equipped to explain why adoption is not sustained beyond initial experimentation. It may be the case that information is underprovided, but it is also possible that persistent heterogeneity makes adoption inefficient for some farmers. 
This research project intends to contribute to these literatures in two ways. First, we will explore how having access to more knowledge affects the probability that farmers adopt a set of cash crops. In particular, we consider both technological knowledge (i.e., knowledge about the implementation and use of oilseeds) and knowledge about the market opportunities for the new products that the farmers can produce with some of the presented techniques (i.e., prices, potential buyers, and market opportunities). Despite the fact that extension service and market information programs have been implemented since decades in many countries (Feder, 1985, Evenson 2001), very few works seek to evaluate such programs with rigorous counterfactual analysis (Ashraf et al. 2009, Dercon et al. 2009, Krishnan and Patnam, 2013, Maffioli et al. 2013, Owens et al. 2003).  
A second dimension to be investigated in this study is the widely acknowledged problem of understanding the effect of heterogeneous technology attributes on technology diffusion and adoption by farmers. Consistent with Jack (2013), the characteristics of a technology may affect its diffusion and adoption. For example technologies that are slow to generate outputs such as tree crops that take multiple seasons to mature or technologies that require considerable customization for a farmer’s particular growing conditions may also result in slower learning. Munshi (2004) also underlines the importance not only of crop technological requirements, but also of farmers learning process; both factors have crucial relevance in the process of new technologies adoption. In this study, the sunflower technology has different characteristics from the other three technologies being promoted (groundnut, soybean and sesame) both in terms of its input requirements as well as its use.   Sunflower is largely grown for sale and requires slightly higher fertilizer quantities while groundnuts, sesame and soybean can be grown with minimum fertilizer quantities and can also be consumed directly by the household as well as be sold. This heterogeneity in crop attributes may influence farmer’s adoption decisions differently.  
The third contribution of the paper is on the role of expectations about returns from technology adoption and how these are influenced through learning from extension service, particularly  the market package, and from one own’s experience. Relatedly, heterogeneous effects of the treatment will be investigated along the dimension of expectations about returns from oilseeds adoption. 
In brief, the research will address the following main questions:
1. What are the short-term and long-term impacts of VODP2 extension service program on oilseed adoption, farm output, productivity and household well-being, measured through market sales, labour supply, household income food and non-food consumption, assets and wealth
2. What are the nature and magnitude of the barriers that prevent agricultural technology adoption of smallholders in Uganda? In particular, what is the role of technological information and information about market opportunities as barriers to the adoption of oil seeds in Uganda?
3. To what extent do heterogeneous characteristics inherent in different oilseeds improved technologies influence technology adoption by farmers (with and without learning)?  
4. Are there significant complementarities between early (baseline) cash crop adoption and subsequent decision to employ oil seeds technologies? Is there an optimal sequencing or an optimal bundle of technologies?
5. What is the (expected and actual) economic return to adopting agricultural technologies? How heterogeneous are the rates of return to agricultural technologies? How are they influenced by the program?
6. Does heterogeneity in returns affect the sustained adoption of such technologies, beyond farmers' initial experimentation? 
7. Is this relationship between heterogeneity in realized returns and sustained technology adoption caused by learning about persistent differences in the suitability of a technology across farms and farmers? 
8. What is the role of gender in technology adoption? Are women more likely to adopt technologies (both initial experimentation and sustained adoption)?


3. Evaluation design: internal validity

(3.1) Project overview and research design

According to the VODP2 outline, the project activities are expected to be carried out in four hubs of Lira, Eastern Uganda, Gulu and West Nile covering 51 districts and targeting 140,000 households.  A hub comprises a number of districts (between five and nineteen) which are further divided into sub-counties (from 6 to 15 per district). The project operates in those regions through private service providers in charge of delivering an homogeneous set of project activities detailed below. Project interventions are targeted to farmer groups. Farmer groups may be already existing and active or they may have been created for the purpose of the project. In the latter case, service providers are in charge of supporting group formation, mobilization and sensitization for oilseed production, through capacity building activities. On average groups are composed by 15-20 members, have a leader and are composed by both men and women. Eligibility criteria for participating in VODP2 are the willingness of the group, the common interest in farming oilseeds, possibly due to some experience in growing oilseeds. A list of groups eligible to receive the project intervention is then compiled by the service providers. The project intervention is designed to address farmers’ difficulties in accessing information about improved production techniques including information about oil seeds, as well as recommended husbandry practices, joint with specific information on market opportunities for oil seeds. The information package on production techniques includes the following contents delivered to all members of farmer groups: use of improved seed varieties, correct plant spacing, how to practice intercropping with other crops, use of herbicides, other practices in weed control,  use of pesticide and fertilizer use, storage techniques, pre-storage treatment, and seed treatment. This information is disseminated by extension workers contracted by the VODP2 project through the following activities: 
· Farmer Field Demonstration sites (agronomy; improved seed; fertilizer; rhizobium inoculum; pest & diseases; etc)
· Training on post-harvest handling (quality parameters & metrics; time of harvest; harvest techniques; threshing; drying sheets; cleaning; storage; pests & diseases; bulking; etc)
· Training on conservation agriculture (water conservation such as grass strips, agro-forestry; minimum & zero-tillage, soil fertility enhancement including organic matter management & fertiliser use; crop rotations; water harvesting & moisture retention; use of multi-purpose trees for livestock and domestic use; etc)
· Training on farm mechanisation & labour saving techniques (animal traction; various implements; tractor hire; portable threshers; etc)
Moreover the package of information intervention includes specific information on market  and business opportunities, i.e. prices for inputs and where to purchase them, prices of  outputs and where to sale the products, value addition opportunities and expected profits etc). This information is disseminated by extension workers contracted by the VODP2 project through the following activities:
· Continuous provision of market information including prices for oil seeds throughout the season and project period; this service could be provided through, for example, SMS alert services or other information technology devices, as in other studies (Jensen, 2007; Goyal 2010; Fafchamps and Minten, 2012)
· Financial and business training for farmers (financial literacy, budgeting and record keeping, cropping calendars, etc);
· Training on market information and market intelligence gathering skills: timely provision of prices for different markets and dealers, required quality standards, possible solution to add value to their production
· Training of farmers in household & village oil pressing in outlying areas (operation & maintenance of ram press; other mechanical presses; edible oil hygiene; recipes; meal by-product utilization; etc)
· Training of farmers on complementary income generating activities such as beekeeping and  livestock keeping)
· Nutrition awareness campaigns (dietary considerations; preparation of oilseed pastes and edible oil; kitchen gardens; food security crops in the farming calendar; etc)
All of the households receive training on the following two cross cutting issues:
· Training on HIV/AIDS mainstreaming (sensitisation; voluntary testing; overcoming stigma; ARVs; coping mechanisms in affected households; etc) and 
· Training on Gender & youth mainstreaming (division of labour in the cropping and post-harvest calendar; the household budget & equity in allocation of oilseeds proceeds; etc)
 
The evaluation exercise exploits the roll-out structure of the VODP2 project to implement a randomized controlled trial. The project intends to gradually reach the identified beneficiaries, given resource constraints in the possibility to reach all districts at the same time. The level of randomization will be at sub-county level, as it allows to meet organizational issues with research requirements. Randomization at the farmer level is not feasible for several reasons: economies of scale in providing the extension intervention; infeasibility of excluding certain members of a particular farmer group from an extension education session offered to other members; the certainty of externalities, especially in education; concerns about intra-group randomization harming the group’s solidarity. Randomization at a higher level, such as the district, would minimize the risk of externalities between groups. However, this proved not to be possible, due to local organizational constraints.

The roll-out phase will involve a sample of sub-counties randomly assigned to receive the treatment in different moment of time (roll-out phasing). One random group of sub-counties (treated group) will receive the entire package of project interventions at beginning 2016. The second group (control goup) will receive the treatment in mid 2017 (but will start the planting season in August 2017). Both groups will be surveyed in December 2015/January 2016 (baseline survey), before any project activities have started yet. A mid-line survey will be carried out in January 2017 and an endline survey in July 2017 (after the endline survey, the control group may implement the project package). 

Depending on the ways extension services are organized, we may face non-compliance, as farmers may not participate training sessions. As long as the service provider visits groups in their geographical context and incentivize farmer participation to training session, the risk of attrition should be minimized.

Surveys will be administered to farmers and group leaders. We will have two main sources of covariates to improve precision and to study heterogeneity in treatment effect. First, data will be collected on individuals’ farming characteristics, farming history as well as useful group-level covariates (e.g. length of group’s existence). Second, we will conduct a detailed household survey at three points in time (baseline, midline, end-line) obtaining data on household demographic characteristics, income, assets, agricultural activities and productivity.  Detailed sections of the questionnaires will be dedicated to oilseeds production and knowledge, access to extension services and subjective expectations about returns from oilseeds production and prices.
A mixed approach will also be used through which some sentinel indicators including most-significant changes will be recorded using qualitative instruments. Qualitative data collection through focus group discussions with those who adopt oil seeds technologies as well as those who chose not to will be done to understand facilitators and barriers to adoption of improved oilseed technologies.


(4.2) Sampling strategies

Given the peculiarity of soil characteristics of the oilseed crops, it is likely that some crops will be promoted in some areas and not in others. We focus on areas where at least both sunflower and groundnuts are cultivated. Different pros and cons are considered for the selection of the two crops.  Groundnut is suitable for both market sale and self-consumption, therefore, may impact on both income generation and diet improvement. Conversely, sunflower is mostly considered as cash-crop and is prevalently sold. Sesame and soybeans have similar use-characteristics as groundnuts. The differences in characteristics between sunflower and the other legume crops provide scope for investigating the effects of different crop characteristics on technology diffusion, adoption and impact.

We will employ a multi-site cluster randomization technique using blocking before randomizing the groups to the different treatments.  In cluster randomized block design, the sub-counties will be the block, while groups of farmers will be the cluster. The evaluation design will follow the following steps:
1. A list of districts where activities have not started yet by December 2015 is provided by the IFAD-Uganda team
2. For each district, a list of sub-counties eligible to receive the project activities is provided by the IFAD-Uganda team
3. Among the eligible sub-counties, the research team will select 86 sub-counties for the impact evaluation study
4. The research team will randomly select 43 sub-counties which will receive the project activities in phase 1 (Feb 16 -  Dec 16) and 43 sub-counties which will receive the project activities in phase 2 (March 17 - June 17).
5. For each eligible sub-county, a list of existent farmer groups suitable for receiving the project intervention will be provided by IFAD-Uganda team
6. A sub-sample of 8 groups for each sub-county will participate in the study
7. From each selected farmer group, 5 randomly selected members will be administered a household questionnaire, while the group leader will respond to a short group level questionnaire
	
The design is such that about 3440 farmers from 688 groups in 86 sub-counties (8 groups per sub-counties) will be selected in rollout phase for participation in the study.  The sample size provides 80% power to detect treatment effects in oil seed adoption of 20 percentage points. The following section provides further details about power calculations
 

(4.3) Power Calculation
Table 1 summarizes[footnoteRef:1] the power calculations along with sample sizes. The calculations are based on groundnut yield from Uganda reported by the World Bank Living Standard Measurements Surveys (LSMS). We choose groundnut because it is one of the main crops targeted by the project and for which yield information is easily accessible. Based on the parameters used in Table 1, we have enough groups (clusters) to detect a standardized effect of 0.20 at the 5 percent significance level with a statistical power of 0.80. This corresponds to 688 farmer groups in total, i.e. 344 groups per treatment arm and the control. With 5 producers per group, the sample will consist with 3440 farmers.  [1:  The calculations are based on the following: sample yield mean of 565.3 kilograms per hectare, a standard deviation of 740.6 and an intra-class correlation of 0.01116.  ] 

A minimum detectable standardized effect of 20 percent corresponds to an increase of 26 percent in groundnuts yield (from 565.3 kg/ha to 713.42 kg per ha). For instance, Menale (2010) reports a 35 percent groundnut yield increase (from 649 to 873 kilograms per hectare) when farmers adopted improved varieties. Our decision to be able to detect an increase of 26% in yield appears indeed conservative when compared to the findings of Menale (2010). 
In addition, one should keep in mind that these calculations do not take into account the use of control variables that can reduce variance of the point estimates of treatment effects greatly. Finally, the randomized assignment (to treatment groups and to the control) will used blocked randomization, blocked at the sub-county level, further improving statistical inference. 

Table 1: Summary of power calculations and sample size
	 
	Change in groudnuts yield

	 
	Power (k)
	Power (k)
	Power (k)

	 
	0.8
	0.9
	0.8
	0.9
	0.8
	0.9

	Cluster size (groups per sub-county)
	8
	8
	8
	8
	8
	8

	Minimum Detectable Standardized Effect  
	0.100
	0.100
	0.200
	0.200
	0.300
	0.300

	Intra-cluster correlation
	0.011
	0.011
	0.011
	0.011
	0.011
	0.011

	Significance level (a)
	0.050
	0.050
	0.050
	0.050
	0.050
	0.050

	t (1-k) + ta
	2.500
	2.930
	2.500
	2.930
	2.500
	2.930

	Minimum number of clustesr (per arm)
	170
	227
	43
	57
	19
	26

	Total groups*
	1360
	1816
	344
	456
	152
	208

	Number of producers**
	6800
	9080
	1720
	2280
	760
	1040

	
	
	
	
	
	
	

	*: assuming 1 treatment arm and a control
	
	
	
	
	

	**: assuming 5 producers per group
	
	
	
	
	
	



Power calculations using the pilot data, and holding both detectable effect and statistical power constant, would yield to 912 farmer groups in total, i.e. 456 farmer group in each of the treatment and the control arms. With 5 producers per group, we would have a sample size of 4560 farmers.[footnoteRef:2] This sample size (using the pilot data) is larger than the original sample size, which is based on a nationally representative survey.  The change in sample size is, almost entirely driven by the increase in the intra-class correlation which roughly doubles (from 0.011 in the national sample to 0.024 in the pilot data).  The pilot survey consists, however, of 2 clusters (i.e. two sub-counties) meaning that the intra-class correlation is estimated with a relatively small sample. For this reason, we opt to use the original sample for the main survey.  [2:  The minimum detectable effect corresponds to an increase of 16% in yield. The decision to be able to detect an increase of 16% in yield appears conservative when compared to the findings of Menale (2010) who reports a 35 percent groundnut yield increase when farmers adopted improved varieties.  
] 



5. Evaluation design: external validity 

In our theory of change, we identify a range of causal links that need to occur in order to achieve the desired behavioural and livelihood changes of the project.  The oil seeds project is being implemented through a number of stakeholders and intermediaries such as NARS, the private sector, extension workers, as well as directly with farmers to ensure achievement of the desired changes.  The project involves performing activities and producing outputs which when given to farmers, they lead to changes in the form of immediate and intermediate outcomes.  
The Immediate and Intermediate Development outcomes result from activities performed by the project and outputs that are disseminated for use by the ultimate beneficiaries (farmers).  The dissemination is expected to be done through direct involvement /participation of farmers and through the public and private partnerships. Immediate Development outcomes reflect knowledge and behavioral effects among farmers of considerable IFAD project’s investments in oil seed technology dissemination as well as the dissemination of information on market opportunities. We expect that the immediate behavioral changes resulting from the project interventions will include the adoption oil seeds (both traditional and improved varieties), the adoption of recommended agronomic practices of oil seeds, as well as the increased market participation of famers. 
Intermediate Development outcomes reflect productivity changes as well as changes in welfare (such as changes in income and poverty levels) among farmers of the oil seeds. We expect that the project will lead to the following development outcomes among beneficiaries, (i) increased oil seed adoption (ii) increased productivity i.e, oil seed crop yields (iii) increased profitability of oil seed crops and (iv) increased household incomes among oil seed crop growers and a reduction in poverty.

The key hypotheses for the project’s theory of change are:
· The dissemination of well packaged information on available improved oil seed technologies, best agronomic practices  and about available marketing opportunities will lead to the adoption of improved practices by farmers
· The adoption of improved oil seed technologies by farmers will lead to improved crop yields, farm output and household income.
 IFAD supported Project activities and inputs- Funds, baseline information, collection and evaluation of seed delivery systems etc.



Adoption of  technologies and changes in practice
Changes in stake holder attitude and perceptions

Improved knowledge of stakeholders at pilot sites
Stakeholders modify and innovate 
Interactions of learning cycle
Crop related outputs - Improved oil seed crop seed multiplied and distributed to farmers - Training manuals for soy production and agronomic management
Output market related outputs
-Documentation of  oil seed crop market supply chains  
- Training manuals for agribusiness/marketing, and agro processing or value addition  
- Market information made available (prices, demand)
-Documentation of potential value addition methods

Scaling out
Scaling out
Crop related outcomes
-Increased adoption of improved   seed, and agronomic practices, e.g. soybean –maize intercrops
Output market related outcomes
[bookmark: _GoBack]-increased participation in marketing of  oil seeds
 Better prices offered to farmers by agro-dealers 
- Farmers   practice good marketing marketing/ packaging practices/value addition






Scaling up


Impacts
· Incread oilseed adoption
· Increased  crop  yields
· Increased incomes 
· Improved food security
· Reduced poverty


Project goals
Improved livelihoods  



Wider adoption of project outputs by Ministries of agriculture/ NGOs/ private sector
Wider adoption of project outputs beyond pilot sites

[bookmark: _Toc393664924]Figure 1: The Impact Pathway for the Oil Seeds Development project in Uganda



6. Policy Relevance 

Agriculture is evolving towards a modern and competitive system driven by demand for higher value products, and consistent quality and safety standards. Hence, enhancing smallholders’ productivity, competitiveness and their participation in value chains have been noted as priorities of the agriculture-for-development agenda (World Bank, 2008).
The research we intend to conduct is relevant for at least three reasons. First, the barriers to technology adoption are probably the most significant friction to development in the world. Barriers to technology adoption in agriculture are pervasive, and they are costly and inequitably distributed, severely limiting smallholders’ ability to compete (Conning, J. and C. Udry 2007). Imperfect access to information can prevent farmers from investing in a new technology and from insuring against the risk associated with experimenting a new technology that imposes upfront costs for switching. For extension service institutions, it offers an approach to lower risk and cost in providing information related services. 
Second, promoting agricultural productivity is the most effective way to improving living standards for many of the world's poor given the significance of agriculture in GDP and the larger productivity gaps (between developed and low income countries) we observe in agriculture than in other sectors. Not only does agriculture continue to represent the primary source of income, but low adoption rates of agricultural technologies, such as fertilizers and improved seed varieties, have accompanied the stagnation of agricultural productivity in Africa in particular (World Bank 2008). The Government of Uganda, for example, has recognised that in the short to medium term, the agricultural sector will be the basis for job creation, export development and provision of improved livelihoods for the majority of the population. To this end the GOU developed the Agricultural Sector Development Strategy and Investment Plan (DSIP) which is based on a vision to have “a competitive, market-oriented agro-industrial sector that accommodates both small and large scale farming in different agricultural production zones”. Despite the relative abundance and relevance of studies on the topic, still there are too few such studies to provide guidance to policy-makers in designing policies that facilitate agriculture technology adoption. Moreover, the number of potential frictions studied is also limited raising the question of whether there are important barriers beyond credit and risk. As a result of these limitations, current studies have not shed direct light on whether both technical and market-related information barriers to sustained technology adoption are a key impediment to the improvement of private productivity in low income countries.
 
7. Potential policy impact 

Information generated by this study will provide new evidence for developing innovative policies to support increased involvement of private sector agribusinesses as well as governmental and non-governmental organization in oil seeds value-chain in order to design effective agriculture development policies. In particular, the policy objective of our proposal is to design strategies to overcome key barriers in technology adoption through the development of more effective training programs, information provision to adopters, financing strategies, geographic/social deployment of technologies. 
Our research should help public and private agencies (i) ascertain how effective are programs that intend to accelerate the diffusion of agricultural technologies vs. other development and poverty alleviation programs and (ii) provide guidance about how to best design such programs related to both agricultural extension service provision and market-information gathering and marketing. Our research could be very significant also for international organizations involved in poverty alleviation such as the World Bank and the African Development Bank. 
Operationalizing extension services for the oilseed VODP2 components entails designing interventions to promote public-private partnerships development in the oil seeds sector and to enhance links with farmer groups. The project findings will be used as evidence required to advocate for such an effective and efficient involvement of public and private sector investment in information and marketing services in older to stimulate technology adoption, and productivity improvement. 
Among the public sector organizations and policy makers, the primary target audience for this study is the Ministry of Agriculture, Animal Industry & Fisheries (MAAIF) Crop Protection Department. In support to DSIP efforts, and given that the majority of the poor in Uganda depend on subsistence agriculture, MAAIF is implementing several schemes to strengthen value chains in agriculture and related sub-sectors. The project will also work in close collaboration with the Local Government District Technical Working Groups (TWG), including District Agricultural Office District Commercial Office and the VODP District Focal Point, National Agricultural Advisory Services (NAADS) Coordinator as well as Sub-County NAADS staff and Agricultural Services Providers. NAADS was initiated in November 2001 and its goal is to deliver a demand-driven, client-oriented and farmer-led agricultural extension service throughout the country, targeting the poor and women. Moreover, the project will engage with Membership Organisations such as Oilseeds Sub-Sector Stakeholder Platform (OSSUP), which aims at drawing together diverse players from all parts of the value chain; and the Uganda Oil Seed Producers' and Processors' Association (UOSPPA), whose main objective is to support the improvement and the growth of oilseeds production thereby enhancing the supply of crushable seeds to the millers, the majority of whom operate well below capacity; the Northern Uganda Oil Millers' Association (NUOMA); the Uganda Seed Traders Association (USTA), wich has the main role of promotion quality seed, through field demonstrations, agricultural shows, field days, training of farmers and media advertisements. It also aims to tackle side-selling by contracted seed-multipliers, which results in major losses for seed companies, and to initiate a restructuring of the sub-sector.
Influence strategy will include results dissemination to stakeholders along the oil seed value chain through workshops, training and policy reports presentations. A key target group will be local farmer groups which are the first direct potential users of research findings: a policy influence strategy will be developed in order to get them engaged and committed to support the needed production expansion in the oil seed subsector.
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