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1 Introduction 

1.1 Definition 

For this review, productivity enhancement interventions are defined as: interventions aimed 
at improving smallholder family farmers production through the adoption and use of  
improved agricultural technologies and practices.   
 
Productivity enhancement interventions have the potential to improve smallholder farmers net farm 
income and livelihoods through i) raising crop yield and productivity, ii) reducing crop loss caused by 
pests, diseases or drought and iii) reducing costs of production. 
 
This review specifically focusses on the income impact of the adoption and use of: 

• Improved agricultural technologies: including improved crop varieties, improved seed 
technology and use of fertilizers, herbicides and pesticides. 
 

Improved agricultural practices / Good agricultural practices including amongst others: 
intercropping, crop diversification, compost and manure application, reduced tillage, application of 
crop residue, crop rotation and soil and water conservation practices (including Integrated Pest 
Management and Conservation Agriculture). 

1.2 Theory of change 

Adopting productivity enhancing technologies and practices allows smallholder farmers to 
improve crop yields, reduce production losses and/ or reduce production costs, thereby 
improving their net income. (Kassie, Shiferaw, and Muricho 2011) (FAO 215; IFAD 2016). The 
impact of productivity enhancing interventions  on smallholders’ livelihoods is strongly dependent on 
the assumption that smallholders are integrated in markets and that there is an unlimited market 
demand for specific agricultural commodities.  
 
Smallholder family farms produce up to 80% of the food supply in Asia, Latin America and Sub-
Saharan Africa but remain plagued by widespread poverty (FAO, 2015; IFAD 2016). Smallholder 
farmers face a number of constraints that limit their opportunity to improve their yields and farm 
productivity including, amongst others: limited access to productive resources (land and financial 
capital), limited access to agricultural technologies and markets, limited access to rural roads and 
other productive infrastructure and limited access to information and knowledge related to climate, 
technological innovations and markets (IFAD 2016).  
 
Positive and sustained impact requires investments to be coordinated at multiple levels by 
actively and financially involving public sector, research and development institutions, 
private sector and producer organizations. 

1.3 Geography 

Productivity enhancement programs and projects have been implemented throughout the 
world in lower, middle and higher income countries, in different agro-ecological and socio-
economic contexts. 
The literature reviewed draws from research conducted in Africa, Asia, Europe and Eurasia, South 
America, Central America, North America and Australia.  
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1.4 Role of actors 

Agricultural programs focusing on productivity enhancing technologies and practices are 
mostly developed and disseminated by governmental actors with the financial support of an 
international donor community and implementing support offered by NGO’s. Many of the 
documents reviewed highlight the need for sustained public investment and involvement and embrace 
the implementation efficiency that has been generated through partnership with implementation 
agencies and NGO’s.  
 
Strong producer organizations are often highlighted in literature as fundamental pillars 
guaranteeing sustained success of productivity enhancing interventions. Inclusive and active 
farmer organizations can improve producers access to agricultural services and supplies at reduced 
costs, improving net income. Additionally producer organizations can improve market integration and 
negotiating capacities as they can play a role in aggregating, storage and adding value to agricultural 
produce with the objective of collectively selling produce in the quantities and quality desired my 
buyers.  
 
Cross-sectoral, multi-stakeholder coordination drives sustained impact. Strengthening of 
farmer-to-farmer relations and producer organizations together with effective concertation and 
articulation between value chain actors ( producers, producer organizations, buyers, agricultural 
service providers, processors, retailers, wholesalers and consumers) in combination with sustained 
involvement of public sector has proven to provide greatest impact. 
 
The private sector has proven to play a positive role in intervention approaches by effectively 
approaching constraints that otherwise negatively affect adoption of agricultural technologies, namely 
by: 

• improving timely access and distribution of guaranteed quality agricultural input supplies.  

• providing demand driven, smallholder oriented agricultural extension and support services. 

• providing market access and value chain integration (for example through outgrower schemes 
and contract farming). 

Table 1 summarizes the complementary and supporting roles that different actors can potentially take 
on in productivity enhancing interventions.  
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Table 1 Roles of different actors in productivity enhancing interventions. 

PUBLIC SECTOR PRIVATE SECTOR DONOR COMMUNITY FARMERS 
ASSOCIATIONS 

NGO’S 

Supportive policy and 
sustained investments 

in rural agricultural 
research and 

development and 
production enhancing 

technology 
development, 

agricultural innovation 
systems and 

agricultural extension 
and advisory services 

Investment in 
Agricultural R&D 

Financing productivity 
enhancing R&D  

programs and supporting 
agricultural innovation 

systems 

Setting the agenda for 
agricultural R&D and 

agricultural innovation 
systems 

Coordinating 
support and 

capacity building 

Coordination and 
articulation of multi 

stakeholder 
partnerships in support 

for rural agricultural 
development and 
strengthening of 

smallholder farming 
systems 

Support and 
development of 

smallholder 
sourcing strategies 

and providing 
agricultural 

advisory and 
extension services 

Coordination and 
financing in support for 

effective multi 
stakeholder partnerships 

and programs with a 
focus on smallholder 

producers 

Providing and supporting 
farmer-to-farmer 

agricultural extension and 
service provision 

Effective support 
in project 

implementation 
and stakeholder 

management 

Investments in rural 
roads and productive 

infrastructure 

Engaging in public-
private partnerships 

in support for 
smallholder 
agricultural 

development 

Impact assessment and 
evaluation of effectivity 

of productivity enhancing 
interventions targeted at 

female headed 
smallholder households 

and youth. 

Improving smallholders 
collective bargaining 
power and access to 

quality and inexpensive 
agricultural inputs. 

Providing 
improved access 

to market 
information and 

serving as 
knowledge broker 

Promoting agricultural 
financing mechanisms 
and insurance schemes 

Supporting 
smallholder market 
integration through 

outgrower 
schemes, contract 

farming 

Developing financing 
mechanisms in support 

for public private 
partnerships and 

smallholder integration 
in value chains and 
inclusive business   

Improving smallholders’ 
access to market 

information and improving 
value chain and market 

integration 

Providing and 
supporting 
agricultural 

extension and 
advisory services 
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2 Summary and justification of assessment 

Strength of outcome 
Assessment criterion WUR score Rationale for score 
Scale: Size of the 
population intervention 
could impact and 
potential to scale to 
other contexts (i.e., 
geographies, value 
chains) 

MEDIUM 

• The documents taken into account for this review assess the impact of productivity enhancing interventions on 
groups of smallholders ranging from 1000 to 4000 households1.  

• Productivity enhancing technologies and practices have been studied, developed, applied and implemented 
throughout the world in different contexts and for a large variety of commodities. 

• In order to scale to other smallholder communities in different geographies with different agro-ecologies, types 
of farmers, farming systems, commodities and value chains; productivity enhancing interventions must be 
tailored to each specific biophysical and socio-economic context and each proposed technological innovation. 

o Source: Villano et al.,2015; Kassie et al., 2011; Kangemennaang et al., 2017; FAO, 2015; IEG, 
2011; López, Salazar, and De Salvo, 2017 

Impact: degree of 
increase in incomes 

MEDIUM 

• Adoption of productivity enhancing technologies, can improve smallholders’ net income by 10 – 40 %. 
• Impact on smallholders’ net farm income is highly variable and dependent on a variety of biophysical factors 

and a variety of enabling (socio-economic) conditions, most importantly market access and market prices.  
o Source: Villano et al.,2015; Kassie et al., 2011; Kangemennaang et al., 2017; FAO, 2015; IEG, 

2011; López, Salazar, and De Salvo, 2017 

Sustainability: 
financial ability of 
farmer income increase 
to endure independent 
of ongoing external 
support 

MEDIUM  

• This review assessed a number of documents providing evidence on the ex-post impact of productivity 
enhancing interventions on farmers net income, 2 to 7 years after finalization of a project or program. In all 
cases there is a significant positive  and sustained impact on net income from the adoption of productivity 
enhancement technologies.  

o Source: Kangmennaang et al., 2017; Kassie et al., 2011; IEG, 2011; Lopez, Salazar, and De Salvo, 
2017 

• Single technology based interventions have the lowest sustainability score, whilst bundled interventions 
employing an inclusive and demand driven approach have the potential to generate positive and sustained 
impacts for smallholder farmers and drive agricultural development.   

o Source: Kangmennaang et al., 2017; Kassie et al., 2011; IEG, 2011; Lopez, Salazar, and De Salvo, 
2017; FAO, 2015 

                                                 
• 1 It must be noted that we found a large amount of case studies that look at the effects of productivity enhancing technologies on groups smaller than 1000 households. 
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Gender: Potential of 
intervention to 
positively impact 
women LOW 

• There is a lack of documented evidence highlighting  the impact of productivity enhancements on the income 
of women and female headed households was found in the reviewed literature. 

• All programs and projects reviewed mention an intentional focus to integrate women and female headed 
households. In most cases, interventions report low rates of participation by women (< 25%), but do not 
explain why this occurs. 

• In those cases where projects report active participation by women and female headed households success 
rates are equal to those obtained by male headed households. 

o Source: FAO, 2015 
Strength of evidence 

Assessment criterion WUR score Rationale for score 
Breadth: amount of 
rigorous literature that 
exists on the impact of 
the intervention, as 
defined by the minimum 
quality of evidence for 
this paper 

LOW 
• After initially scanning 44 documents provided through our searches, we ended up selecting only 8 documents 

for this review as they specifically focus on the impacts on smallholders net income and meet the set standards 
for methodological rigor.  

Consistency: Degree 
to which the studies 
reviewed are in 
agreement on the 
direction of impact (i.e., 
positive or negative) 

HIGH 

• Assuming that the enabling conditions that support adoption and enhance profitability of productivity 
enhancing technologies are largely satisfied, all of the studies reviewed provide evidence that productivity 
enhancing interventions generate increase in smallholders net income ranging from 10% to 40%.  

• Impact is consistently high  when embedding productivity enhancing innovations and technologies within 
sector wide and multi-actor ‘support packages’.  

o Source: Villano et al.,2015; Kassie et al., 2011; Kangemennaang et al., 2017; FAO, 2015; IEG, 
2011; López, Salazar, and De Salvo, 2017 

 
 



 

Report WCDI-18-036 | 11 

3 Methodology 

After initially scanning 44 documents (including: project evaluations, impact evaluations, meta-
reviews and academic documents) a total of 8 documents were selected for this review in compliance 
with the set standard for methodological rigor. The evidence reviewed covers over 38 countries 
including: Niger, Ethiopia, Kenya, Madagascar, Uganda, Zambia, Ghana, Malawi, Ivory Coast, Mali, 
Burkina-Faso, Zimbabwe, India, Philippines, China, Thailand, Vietnam, Indonesia, Nepal, Bangladesh, 
Pakistan, Myanmar, Georgia, Russia, Bulgaria, Albania, Argentina, El Salvador, Peru, Nicaragua, 
Uruguay, Guatemala, Colombia, Honduras, Costa Rica, Bolivia, USA and Australia.   
 
Due to the nature of this literature review and its attempt to provide a quick scan of existing evidence, 
strict rule bases were set up to select appropriate documents. In the initial documents scanned , 
generally speaking, the impact of production enhancing technologies and practices is 
measured in terms of yield increase or increment in production. Focusing exclusively on 
yield potentially overlooks important variables that influence net income, such as for 
example: changes in production costs (changes in labor demand and costs), costs in addressing new 
quality concerns, variability in market prices and quality of inputs, and variable market prices affecting 
crop value. For this review we exclusively selected documents that provided direct evidence on 
net income and discarded documents referring to other proxies.  
 
A large majority of evidence provided is based on case-studies focusing on a specific project or 
program and a particular agro-ecology, a concrete commodity or a specific agricultural innovation and 
technology. For this review we have methodologically chosen to only taken into account evidence 
that assess country-wide impacts of interventions and meta-reviews. On occasions we refer to 
case studies to highlight a specific point. Furthermore, for the quick and efficient review of evidence, 
we only shortlisted documents that make use of  panel data, randomized control trails, propensity 
score matching or endogenous switching regression to assess evidence on smallholders’ net income. 
Finally,  this review limited its shortlist to literature referring to evidence from samples with more 
than 900 smallholder households, published between 2011 and 2018. 
 
The following documents provided the main sources of evidence taken into account in this review: 

1. Modern Rice Technologies and Productivity in the Philippines: Disentangling Technology from 
Managerial Gaps (Villano et al. 2015). 

2. Agricultural Technology, Crop Income and Poverty Alleviation in Uganda (Kassie, Shiferaw, and 
Muricho 2011). 

3. Impact of a participatory agro ecological development project on household wealth and food 
security in Malawi (Kangmennaang et al. 2017). 

4. The economic lives of smallholder farmers, An analysis based on household data from nine 
countries (FAO 2015). 

5. Productivity limits and potentials of the principles of conservation agriculture (Pittelkow et al. 
2015). 

6. Public Expenditures, Impact Evaluations, and Agricultural Productivity. Summary of the Evidence 
from Latin America and the Caribbean (Lopez, Salazar, and De Salvo 2017). 

7. Impact Evaluations in Agriculture, An assessment of the evidence (IEG 2011). 
8. Impact of improved maize adoption on welfare of farm households in Malawi: A panel data 

analysis (Bezu et al. 2014). 
 

The identified evidence gaps across the longlist of literature are: 
• Lack of evidence related to net farm income. 
• There is a lack of disaggregated data on the impact of productivity enhancements on women 

and female headed smallholder farmer households. 
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• There is not much disaggregated evidence on the impact and effects of productivity 
enhancements on different ‘categories’ and ‘types’ of smallholders’ and landless farm 
workers. 

• There is a lack of long term, ex-post assessments on the sustained impact of productivity 
enhancement interventions on smallholders income, income stability after interventions. 

• There is a strong research bias towards productivity enhancement interventions related to 
the adoption of improved agricultural technologies, thus largely overlooking, farm 
management practices and soil and water management practices (Ogundari and Bolarinwa 
2018).  

There is a lack of evidence regarding the costs effectiveness of productivity enhancing interventions. 
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4 Impact 

4.1 Effect on income 

On average, this review found evidence of a 10% to 40% increase in net farm income 
related to productivity enhancing programs and projects. The large majority of documents 
reviewed provide evidence that smallholders’ net income improves thanks to the adoption of 
production enhancing technologies (seeds and fertilizer technologies). Impacts on net income from the 
adoption of production enhancing practices are more variable. Some studies indicate that production 
enhancing practices primarily generate positive impact on income stability over the long term. It is 
important to note that the impact of productivity enhancing interventions heavily relies on the 
condition that smallholders are integrated in markets and that there is an unlimited demand for the 
agricultural commodities they produce.  
 
Production enhancing technologies that have the ability to produce high yields under 
conditions of stress (drought resistance and disease resistant crops) have generated the 
largest success and impact. The impact of production enhancing practices is largest with practices 
aimed to improve soil fertility  and soil water retention capacity, allowing farmers to produce stable 
yields throughout conditions of stress (IEG 2011) (Pittelkow et al. 2015). 

4.2 Applicability of impact 

Gender 
Women play an important role in smallholder farmer households. For females in smallholder 
households and for female headed households, productivity enhancing technologies and practices can 
improve net farm income. Interventions must be accompanied with gender sensitive 
implementation approaches in order to generate positive impact for men and women, rather 
than increasing the demand on labor from women and increasing risks for vulnerable female headed 
households.  

Sustainability 
Interventions that have proven to have a sustained impact on smallholder livelihoods and 
net income combine a variety of approaches and bundled elements and are promoted within 
a sector wide implementation package. The promotion of policies that are conductive for 
agricultural development (such as for example: improving roads, providing and attracting stable 
markets, improving access to agricultural inputs, credits and insurance schemes, investment in 
agricultural research and development and agricultural innovation systems), combined with improved 
access to information and knowledge exchange through investment in demand-driven 
agricultural advisory and extension services and the strengthening of smallholder producer 
organizations and market integration have proven to significantly improve the adoption of 
productivity enhancing innovations and generate greater sustained usage of the innovations by 
smallholders.  

Farmer segments 
Positive impacts from production enhancing interventions were documented for both 
subsistence and pre-commercial farmers. Although a number of the reviewed studies theoretically 
assumed that wage workers and landless workers should also benefit from production enhancement 
innovations due to higher demand for labor and improved farm wages, no evidence is provided to 
substantiate this. 
 



 

14 | Report WCDI-18-036 

Pre-commercial farmers and commercial farmers tend to be more market oriented and therefore, in 
theory, they benefit from production enhancing innovations. Nevertheless, none of the reviewed 
documents provided that level of evidence. In theory, agribusinesses also benefit from production 
enhancing interventions, thanks to an increase of available agricultural produce, lower bulk prices of 
agricultural produce,  but importantly also due to the potential to improve products quality 
specifications in compliance with specific end markets. Involvement of Agribusinesses within the 
process of  developing and introducing production enhancing technologies and practices can 
significantly improve and strengthen the supply chains of Agribusinesses whilst also generating 
increased impacts for all stakeholder groups involved along the chain. Improving coordination between 
all stakeholder groups and in particular coordination between the public and private sector and 
knowledge institutions has proven to generate sustained and lasting positive impacts throughout the 
entire supply chain.  
 
Most of the evidence reviewed draws similar conclusions with regards to identifying elements that 
increase the probability of smallholders adopting production enhancing technologies and practices. In 
general terms there are clear indications that households with larger landholdings, larger 
amounts of available labour, more productive resources, higher levels of education and 
lower exposure to production risks (such as high rainfall variability, lack of access to 
markets and roads) are more likely to adopt technological innovations (FAO, 2015; IEG, 
2011). A number of documents report evidence of stronger adoption rates of agricultural technologies 
amongst households with smaller landholdings, claiming that smallholder farmers are more prone 
to invest in agricultural inputs when they are restricted in their possibilities to acquire more 
land in order to raise their production levels. Smallholders that have better access to rural 
roads and markets are also more likely to adopt agricultural innovations. Generally speaking, 
productivity enhancing interventions have greatest impact and effectiveness when they are 
driven by producers demands and when they relieve or alleviate production constraints that 
generate potential production risks.  
 
Appendix 1 provides summaries of the 8 key studies reviewed and the evidence regarding the impact 
of production enhancing technologies and practices on smallholder net income. 
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5 Key success factors 

Enabling environment 
Risk aversive production strategies tend to prevail in smallholder production systems. Smallholders 
will assess new agricultural technologies and practices from different perspectives before adopting 
them.  
Adoption of agricultural technologies remains limited in low and middle income countries as a result of 
market failures and an inadequate understanding of the demand, needs and preferences of the 
potential users and producers, in particular smallholder farming families. Productivity enhancing 
interventions lead to success when they are demand driven and embedded within a 
conductive inter-sectoral policy environment that supports effective knowledge and 
information transfer.  
 
Adoption rates and the impact of productivity enhancement on smallholder net income increased 
significantly and were sustained over time with the support of specific enabling policies and 
regulations. The largest and most lasting impacts on net farm income were provided by 
production enhancing programs and projects in which the technologies and practices that 
were being promoted within a  sector-wide bundled intervention packages implemented in 
coordination with multiple stakeholders.  These bundled approaches include amongst others: 
investment in improved agricultural research and development, strengthening of agricultural 
innovation systems, improving access to market information and linkages, improve farmer driven 
agricultural advisory and extension services, promotion of timely access to quality inputs, providing 
access to agricultural credit mechanisms and insurance schemes, improving market integration, 
investment in rural and productive infrastructure and strengthening of smallholder producer 
organizations. 
Incentives for the generation of public-private partnerships positively catalyze agricultural 
and rural development. Providing stronger linkages to the private sector, integrating 
smallholders into value chains and improving market access has proven to positively impact the 
effect of productivity enhancing interventions on net income.  

Implementation factors 
Coordination and articulation between government institutions, research and development 
institutions, private sector actors, producers organizations and NGO’s are considered key 
success factors safeguarding long term sustained impact of productivity enhancing interventions.  
 
Productivity enhancing interventions need to be tailored and designed for each specific 
place, commodity and value chain. Development of innovations should focus on smallholder 
demands and be based on an understanding the specific biophysical and socio-economical contexts in 
which the particular technologies and practices are to be applied. Technologies that are context 
specific and demand driven enjoy higher adoption rates and can significantly improve smallholders 
livelihoods.  

Smallholders and producer organizations 
Independent, financially autonomous, demand-driven and service-oriented farmers 
organizations are fundamental in facilitating long term and sustained success. Producer 
organizations play a strong role in providing market information and access whilst 
simultaneously reducing production costs by creating improved access to farm inputs and 
advisory services. Strengthening of farmer organizations that have the potential to involve 
themselves in setting the agendas of agricultural research and development whilst providing farmer-
to-farmer agricultural, technical and advisory services have proven to be of vital importance for 
sustained impact. 
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6 Barriers addressed 

Smallholder farming households are particularly vulnerable to shocks and stress. When 
contemplating adopting production enhancing technologies and practices, smallholder households will 
assess the risks involved, the investments required and calculate what the opportunity for success is 
based on short, medium and long term considerations. Smallholders make decisions to adopt 
productivity enhancing technologies and practices based their assessment of land and labor availability 
and requirements, climatological conditions, cultural and culinary preferences, reliance and access to 
market, availability of roads, availability of agricultural inputs, access to irrigation, access to 
productive infrastructure and many other determinants.  
 
The literature reviewed refers to specific intervention approaches to address these barriers for 
adoption structurally which can be summarized under three main headings: i) approaches that offer 
context specific solutions that alleviate smallholders’ risks and reduce volatility. ii) 
approaches that enhance market integration and improve negotiation power and iii) 
approaches to strengthen stakeholder coordination and articulation. Some of the specific 
approaches found in the literature reviewed are summarized below.  

Addressing risks and volatility  
• Innovations that have strong market linkages and enjoy stable market prices exhibit higher 

rates of adoption as they offer a guaranteed profit and return on investment hence reducing 
smallholders’ risk upon adoption.  

• Innovations that reduce the potential for crop loss by for example offering drought or pest 
resistance enjoy high rates of adoption as they have the potential to alleviate risk. 

• Policies that target price stability or policies that provide financial support programs 
(agricultural credit, insurance, etc.) positively enhance conditions for success and reduce the 
risks of adopting agricultural technologies and therefore can significantly affect smallholders 
net income. 

Market integration and negotiating power in price setting 
• Being part of a local and or regional farmers organization significantly improves the 

opportunity a smallholder has to access the market and negotiate prices, access agricultural 
extension and advisory services, and improve access to agricultural inputs at reduced costs. 

Multi Stakeholder coordination and inclusive sector wide articulation 
• Stakeholder coordination and alignment of  sector wide, bottom-up support programs aimed 

at improving smallholder productivity have proven to improve smallholder adoption rates and 
the impact of interventions. Multi-tier intervention approaches that address rural agricultural 
development from multiple angles and integrate multiple stakeholders whilst implementing 
policy agendas in support for smallholder farming households have proven to generate 
sustained impact for all actors involved driving development throughout the agricultural 
sector. 
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7 Questions for further research 

Future research should aim at improving understanding with regard to what drives smallholders to 
adopt agricultural technologies and practices generating approaches whereby the design of 
innovations and interventions is shaped and  targeted at improving the net income of smallholder 
farming families in general and specifically thinking of strategies and approaches targeting female 
headed households and young farmers. 
 
Future research should focus on understanding how to embed productivity enhancing 
interventions within sector wide approaches towards local and regional economic development 
that move beyond commodity based approaches towards value chain approaches and sector-wide 
approaches.  
 
Sustained agricultural development and  effective agricultural innovation systems require continuous 
contributions from all stakeholders involved (producers, public and private sector actors, consumers, 
food based businesses, etc.) A unified measurement to assess the cost effectiveness of 
productivity enhancing interventions needs to be developed in order to indicate and compare the 
relationship between investment and impact of project interventions. All involved, would greatly 
benefit from collectively agreed upon indicators and measurements that permit comparing and 
reviewing implementation strategies and distilling best practices.  
 
A lot of efforts have been put in developing productivity enhancing technologies for staple crops and 
cash crops. Renewed investments and research is required on nutrition dense crops and nutrition 
secure food systems. Productivity enhancing interventions have the potential to target food and 
nutrition security issues by improving yields and reducing the risk of pest infestation and crop 
deterioration during production and after harvest. 
 
Similarly, there is yet much ground to break with regard to our understanding of sustainable, resilient 
nutrition and food secure food systems. Research on productivity enhancement should integrate 
current approaches in designing resilient and climate smart food systems that integrate 
productivity enhancing approaches.  
 
Specific productivity enhancing technologies and practices have the potential to offer increased 
resilience in adverse and unpredictable climatological conditions. Research has a strong potential to 
contribute to food and nutrition security taking into account the climatological variabilities smallholder 
producers will be facing in the future.  
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 Findings per key source 

A global meta-analysis of impact evaluations on agricultural development commissioned by the World 
Bank in 2011 reviewed 86 impact evaluation studies from agricultural development programs from 32 
countries, ranging from 2000 to 2009. The assessment focusses on evidence regarding the impact of 
different development interventions on productivity and farm income for individuals, households and 
communities. Ex-post impact of interventions was assessed from 6 months to 2 decades after project 
finalization (IEG, 2011).  
 
The meta-analysis provides evidence of positive impacts on agricultural welfare from input 
technology interventions emphasizing that there are less clear effects from specific crop 
and farm management practices. The authors remain cautious claiming they found insufficient 
evidence to conclude that agricultural development always positively impacts smallholders livelihoods. 
The review stresses that there is a lack of evidence to analyze the cost effectiveness of the 
intervention approaches and that the impact evaluations have not analyzed the distributional 
impacts of the interventions on females and males and youth. This assessment highlights the 
synergy between input technologies and effective agricultural extension systems, illustrating that 
adoption rates and the productive impact of improved technologies significantly increase 
with extension systems and farmer training components being in place. Additionally the 
assessment considers varietal technology that incorporates improved features such as disease 
resistance without increasing the need for additional inputs as the optimal option for 
resource poor farmers.  
Interventions implemented by the private sector were considered highly successful linking 
the use of improved input technology directly to improved market integration. Evidence 
presented in this assessment demonstrates that interventions that involve new technologies 
generate the largest impacts when complemented by knowledge transfer and credit-related 
support activities (IEG 2011).  
 
In their research, Villano et al. (2015) assess the impact of modern rice technologies on farm 
productivity of using farm level data from 3164 rice-farming households from 30 provinces in the 
Philippines. They conclude that adoption of certified seeds has a positive impact on net farm 
income increasing rice based income up to 10%. Their assessment highlights that the impact of 
modern rice technologies is greater in smallholder households that enjoy higher levels of 
education, higher levels of resource ownership and household welfare, access to irrigation 
and credit and have secure access to land. They conclude that agricultural technologies have 
highest impacts (and adoption rates) when they reduce and mitigate associated risks that 
are linked to the investment in these technologies. Hence households that are in risk prone 
situations are not likely to invest in input technologies and certified seeds. Similarly this assessment 
highlights that interventions offering technological packages to overcome biophysical constraints such 
as drought, water logging and disease have highest impact on smallholder net income and enjoy 
highest adoption rates. This study provides evidence demonstrating that interventions whereby 
new technologies are accompanied by training, on farm demonstration and agricultural 
extension components enjoy the highest adoption rates and generate highest impacts 
(Villano et al. 2015).  
 
Kassie et al. (2011) in their research, evaluate the ex-post impact of improved groundnut varieties on 
crop income and poverty in Uganda, using data from 927 households from seven districts and 74 
villages. The survey, conducted on average 5 years after the release of the improved agricultural 
technologies, concludes that adoption of improved high yielding and disease resistant varieties 
increased smallholders’ yields by 35%, reduced production costs by 41% and improved net 
farm income by 40%. Adoption of improved technologies potentially increases net crop income by 
$160 to $180 per hectare, even though the labor requirements for improved technologies are higher 
than with traditional varieties. Producers make use of the groundnuts for household consumption but 
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also rely on both domestic and export markets to sell produce and buffer fluctuations in market price. 
Interventions that generated a conductive policy environment to improve access to seeds 
and markets and combined this with extension services generated the highest benefit and 
impact on farmers net income.  Producers were constrained in adopting the improved technology 
by a variety of factors including: lack of access to quality seeds and inputs, lack of access to credit, 
lack of access to market information and opportunities and lacking rural infrastructure. The study 
found that adoption rates were highest amongst producers linked up to producer 
organizations, producers with higher levels of education and farmers with relatively smaller 
farms.  
 
In their publication, Kangmennaang et al. (2017) assess the ex-post impact of the Malawi Farmer to 
Farmer Agroecological research and development project on household wealth and net income, two 
years after project intervention. Applying propensity score matching on panel data from a sample of 
1000 households in 12 villages from 2 provinces, Kangmennaang and colleagues provide evidence of 
household wealth increases of 42%. This study highlights that the design and development of 
context specific productivity enhancing technologies and practices needs to be driven by 
smallholders’ demand  and needs to be guided and supported by farmer to farmer teaching 
and  active participation of producers in research and development, in order to generate 
lasting impacts (Kangmennaang et al. 2017). 
 
Pittlekow et al,. (2014), in a meta-analysis, comparing yields from conservation agriculture and its 
tilling practices to conventional tilling practices, review 610 studies, across 48 crops and 63 countries 
(covering North America, South and Central America, Europe, Asia, Africa and Australia). They 
conclude that in dry climates with high rainfall variability, no-tillage practices in combination 
with crop rotation and usage of crop residue significantly increase yields, indicating to the 
potential of conservation agriculture as a strategy for climate change adaptation. This meta-
analysis highlights the need to take caution when scaling conservation agriculture as resource poor 
and vulnerable smallholder farming systems are often found to be constrained in leaving crop residues 
on the field rather than utilization as livestock fodder. Exclusive adoption of no tillage practices without 
improving soil qualities and water retention capacities increase the likelihood of reducing yields 
(Nature 2014).  
 
By reducing the investment costs of agricultural inputs or subsidizing the initial purchase of 
technological innovations, farmers are more likely to take the risk of adopting agricultural 
innovations. Benzu et al,. (2014) in their assessments of the impact of the adoption of improved 
maize on smallholder farmers’ welfare in Malawi, make use of panel data from three rounds of data 
collection taken from a sample of  1375 households throughout the entire country. Even though the 
evidence provided does not explicitly look at smallholders’ net farm income, this study produces 
valuable evidence regarding how public programs that stimulate and subsidize the use of agricultural 
input have great potential to significantly increase the adoption of productivity enhancing technologies 
and improve smallholders welfare.  
 
In a meta-analysis conducted by FAO (2015) on the economic lives of smallholder family farmers, 
evidence on the impacts of adoption of production enhancing technologies was assessed based on 
rural household surveys and Smallholder farmers’ DataPortrait ( taken between 2005-2009) from 9 
countries ( Albania, Bangladesh, Bolivia, Kenya, Nepal, Nicaragua, Tanzania, Vietnam, Ethiopia). Using 
evidence from a cumulative sample of 44894 smallholder households, the assessment highlights that 
positive impacts are achieved when the proposed technologies and practices have the 
potential to increase yields, reduce crop failure risks and when there is a access to market 
to sell produce. This meta-analysis claims that investment in development of human capital 
through education, literacy and numeracy programs and improvement of rural 
infrastructure are also vital to drive adoption, benefits from improved production and 
reduce transactions and transportation costs (FAO 2015) . 
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