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Executive	summary		

In February 2020, Ethiopia’s Agricultural Transformation Agency (ATA) requested the Food and 
Agriculture Organization of the United Nations (FAO) to undertake an evaluation of the first ten years 
of work and operations of the Agency, which was created in late 2010 to drive agricultural 
transformation forward. In response to this request, FAO’s Chief Economist appointed a taskforce 
within the Agrifood Economics Division (ESA) to carry out an evaluation to answer two inter-connected 
questions:  

(i) What impact have ATA’s interventions had on smallholder household productivity and 
commercialization?  

(ii) How have ATA’s interventions affected agricultural growth and poverty reduction? 

These questions are posed in light of the work plan and targets set out by Ethiopia’s Growth and 
Transformation Plans. By answering these very questions, this report seeks to guide the future work 
of ATA for the next ten years, in terms of the support and investments that work best for the 
agricultural sector and smallholders, and ways to improve the monitoring and impact evaluation of 
ATA’s future operation. The conclusions of the evaluation prove fundamental not only for validating 
ATA’s work and for providing direction for improvement, but also for influencing the work of other 
agencies and agricultural transformation policy design and implementation in other countries. 

The FAO evaluation was underpinned by a “theory of change”, which has guided the assessment of the 
extent of the ATA’s achievements, as indicated by the following narrative:  

Over the last ten years, the Ethiopian Agricultural Transformation Agency has supported 
Ethiopia’s Ministry of Agriculture, and other partners in the agricultural sector, in designing and 
delivering multiple agricultural development interventions and in developing studies that 
influenced the design and policy orientation of agricultural projects. The ATA worked with a 
problem-solving mindset, took swift action, included gender-sensitive approaches, and 
enhanced stakeholder coordination, covering an extensive amount of land and farmers through 
scaled-up investments.  

As a result of the ATA’s interventions, enhanced efficiency in both service delivery and the 
introduction of innovation led to a more efficient and productive agriculture system, impacting 
positively on several key priority areas – access and enhanced utilization of agricultural inputs, 
extension services, irrigation, mechanization, and facilitation of market access. Agricultural 
productivity of smallholders increased thanks to an improved environment for agricultural 
production, commercialization, and investment, which also led to a rise in growth in the 
agriculture sector and in other economic sectors, ultimately helping to reduce poverty.  

FAO’s evaluation utilized a two-stage analytical approach, based on this “theory of change”. The first 
stage of the analysis (hereafter referred to as micro-level analysis or evaluation), focused on the first 
aforementioned question, drawing on quantitative quasi-experimental evaluation methods to assess 
priority area outcomes in ATA treatment areas against a counterfactual population. These techniques 
provided impact estimates at agricultural household level across priority crops and agricultural 
systems. The second stage brings the results from the micro-level analysis to a computable general 
equilibrium (CGE) model in order to measure the ATA’s impact to the economy-wide and multisectoral 
functioning of the Ethiopian economy. The shifts observed in smallholders’ behaviour and output from 
the micro-level analysis, combined with operations information regarding the coverage ratios and 
spending associated with ATA’s projects, were utilized to develop a number of scenarios for the  
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2012–2019 period using the CGE model. The output of this second stage was an estimation of the 
ATA’s overall impact on the Ethiopian economy as a whole, and its role in reducing poverty nationally 
but also in urban and rural areas. Both the micro and macro-level analyses together helped build a 
counterfactual scenario in order to assess ATA’s impact.  

The FAO evaluation focuses on 15 flagship projects (including EthioSIS) and the Agricultural 
Commercialization Clusters (ACC) programme. Given data availability constraints, the evaluation could 
not be designed to determine the impact of each of these projects. Instead, the impacts are identified 
for ATA’s overall interventions, according to the systemic priority areas (seeds, fertilizers, agrochemicals, 
irrigation, mechanization, markets and extension and advisory services) and priority crops (wheat, maize, 
teff, barley, horticulture). The impacts of ATA’s studies, implementation support and linkages, and 
coordination activities – which are beyond the scope of the selected projects – are not included in the 
quantitative analysis of this evaluation. 

Micro-level	evaluation	

The	role	of	ATA	in	Ethiopian	smallholders’	access	to	agricultural	technologies	
and	productivity	

At the core of the overall FAO evaluation of the ATA, lays a micro-level analysis. The micro-level 
evaluation leveraged the use of the Ethiopia Socioeconomic Survey (ESS), which contains extensive 
information on agricultural activities, and paired it with project and initiative implementation data 
from ATA to estimate the total impact of the agency’s interventions from 2012–2019. 

This evaluation finds that ATA has achieved many of the outcomes it is being measured against, in 
terms of input use, extension services, and agricultural technology. The outcomes observed point to 
the effective removal of bottlenecks in the rural agricultural economy that have since improved the 
links between producers, input markets and agricultural services. Enhancements in those priority areas 
are reflected in productivity gains for certain priority crops and in market orientation positions that 
confirm ATA’s effectiveness in connecting producers to markets. The impacts documented by this 
evaluation are considerably heterogeneous, a reflection of the unique context surrounding each 
priority crop’s production environment. 

The effects on agrochemical and improved seed use emerge as less striking than those for fertilizer; 
however, the market environment for such inputs is different than that for fertilizers whose supply 
starts to build from government imports and is increasingly expected to be domestically produced in 
blending factories located in each of the four priority regions. The ATA was found to increase the 
likelihood of agrochemicals use by 10.3 percentage points (pp), which could be a reflection of rising 
demand for herbicides as smallholders tend to rely on smaller plots and less diverse production 
portfolios.  

For improved seeds, significant impacts in terms of the share of use among households producing 
priority crops emerged only for the ACC initiative, which increased the likelihood of use by 14.9 pp. The 
growth in demand for improved seeds, as for agrochemicals, is linked to projects such as Cooperative 
Based Seed Production, Direct Seed Marketing and Agricultural One Stop Shops, which have sought to 
address productive capacity and the distribution channels of improved seeds in treatment areas. The 
results could also reflect, to a secondary extent though, the Input Voucher System project, which most 
recently has initiated linkages to improved seeds in Tigray and Oromia (ATA, 2018), seeking to alleviate 
the liquidity constraints that limit their use. The results point to the potential to expand further in terms 
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of the share of agricultural households accessing these seeds, in the context of greater innovation and 
dissemination of improved seed varieties across a broad range of crops. 

The use of both organic and chemical fertilizer is also found to expand as a result of the ATA’s 
operations. The likelihood of organic fertilizer being used by households producing priority crops rose 
by 18 pp, whereas for chemical fertilizer it rose by 23 pp.  

The EthioSIS initiative has been the central input to produce geo-referenced, crop-specific fertilizer 
recommendations for producers across the country. Changes in the use of a broader range of fertilizer 
was also found, with results showing households’ use of Nitrogen+Phosphorus+Sulphur (NPS) fertilizer 
for priority crop production was more than five times more likely due to the ATA’s interventions, and 
over ten times more likely due to the ATA’s fertilizer and extensions projects, as compared to not using 
any chemical fertilizers. These treatment effects are 1.5 to three times greater than for the use of only 
diammonium phosphate (DAP) and/or urea fertilizers, suggesting ATA projects were a transmission 
mechanism for the newer, EthioSIS-informed fertilizer recommendations.  

The analysis linking systemic priority areas and crop productivity showed evidence on changes in input 
use and production practices that drove higher productivity. Exposure to projects addressing improved 
seeds, fertilizer and agrochemicals were found to improve yields for wheat. ACC teff clusters were found 
to improve yields for teff, attributed to the greater likelihood of improved seed and agrochemical use in 
this crop’s production that emerged from the ACC clusters. Shifts in the fertilizer portfolio, linked to the 
EthioSIS initiative, were found to underpin yield gains in priority crops overall, and specifically for maize,1 
teff and wheat. Since the EthioSIS fertilizer recommendations, market take up has been mobilized 
through information dissemination via extension and advisory services. The results point to the 
importance these services have for yields and to filling knowledge gaps and supporting on-farm 
decision making. 

On the whole, the bulk of productivity impacts were found to be concentrated among two priority crops: 
wheat and teff. These two crops are characterized by significantly different production contexts; 
however, both face robust domestic demand. For wheat harvest, the average impact the ATA has had is 
positive and significant with an average household-level production gain of 89 kg. The positive effect on 
wheat harvest is also observed for wheat yields, which are found to approximately double on average, 
improving returns by 1 593 kg/ha. The estimated impacts on wheat productivity are likely the reflection 
of two cross-cutting interventions focused on the specific crop: the Wheat Initiative and the ACC 
wheat clusters.  

On the other hand, results for teff demonstrate that ATA’s impacts were not homogenously distributed 
across the stock of teff producing households in treatment areas. Instead, issues of scale and 
production diversity became evident, revealing that certain typologies of producers were more likely 
to gain from ATA’s interventions. The effect of the ACC teff cluster is found to contribute to 35 percent 
greater teff yields – of approximately 69 kg/ha, while the effect of markets priority area projects 
increase teff yields by 38 percent, a gain representing 1 124 kg/ha. 

From a commercialization standpoint, ATA’s work to remove bottlenecks that limit market access 
proved effective as treatment area households became more engaged with markets. The share of 
harvested output sold on market grew significantly for teff and to a lesser extent for barley and wheat 
as a result of ATA’s overall interventions. Narrowing in on market-specific projects revealed that 

 
1 The single priority crop for which sufficient observations enabled to identify the impact of fertilizer use intensity across 
treatment status. 
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commercialized shares also grew for fruit tree crop producers. The scale of ATA’s impact on 
commercialization is likely to depend on the development stage of each crop’s value chain. Even in the 
absence of production gains for certain crops, market orientation was strengthened with greater 
shares of output sold on market. This outcome indicates that ATA’s support in removing market 
bottlenecks helps producers face a more favourable environment for engaging in value chains for 
marketable priority crops.  

The	role	of	ATA	in	reducing	gender	inequalities	in	agriculture	

The operational work of the ATA seems to have triggered other gains at the household level. 
In particular, it is designed to be gender sensitive in its implementation and results. ATA indicates that 
most projects seek to meet national targets of a minimum 30 percent participation of female 
beneficiaries, which is pursued through the explicit targeting of women of certain interventions. 
Indeed, agricultural households headed by women in Ethiopia produce on significantly smaller 
quantities of land than those headed by men, with fewer units of working age adult labour, and fewer 
units of livestock. 

FAO’s evaluation found that female-headed households disproportionately gain from priority area 
interventions related to fertilizer and extension, but not from the rest of the priority areas. 
The disproportionate gains to female-headed households in fertilizer and extension are indicative of 
ATA’s successful targeting within its gender prioritization strategy, and of the underlying demand 
among female-headed households for improved access to these resources.  

However, effects for improved seeds and agrochemicals use did not emerge for female-headed 
households, or were not significantly different across male and female headship. For these indicators, 
male-headed households were equally or more likely to benefit from ATA’s interventions. 
Furthermore, yield effects are not found to differ along gender lines, which reflects in part the lower 
likelihood of female-headed households to cultivate certain priority crops, particularly for teff, but also 
wheat. These differences could reflect the commercialization potential of the respective crops.  

The issue of crop choice and production strategies is defined by a myriad of factors not limited to 
agroecological conditions, access to seeds, labour availability and concomitant livelihoods activities. 
Nevertheless, the differences across gender raise the question of how smallholder producers define their 
crop portfolios, and which mechanisms can be employed to expand or diversify production portfolios in 
order to promote an inclusive production landscape in the context of a gender prioritization strategy. 

Economy-wide	impacts	of	the	ATA	

The	role	of	the	ATA	in	Ethiopia’s	economic	growth		

Given the productivity gains from the ATA interventions and the Agency’s spending in priority areas and 
crops, the Agency’s operation has brought about economic and social payoffs beyond what it has 
exclusively targeted. Has the ATA then contributed to the economy at large and to reduce poverty at the 
national level? The answer is yes, even considering Ethiopia’s gross domestic product (GDP) growth has 
been steadily losing steam since 2013. The main reason for this growth slowing down is that the rapid 
economic growth that had characterised the preceding ten years, came from an atypical structural 
transformation, which focused on agriculture and services, and has yet to fully involve the manufacturing 
sector. The ATA’s operations, on the other hand, have actually to some extent contributed to reduce such 
GDP growth slowdown.  
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Against that backdrop, FAO’s evaluation has found positive macroeconomic effects from ATA’s 
interventions, despite the reduction in GDP growth, and also supporting the development of 
agroindustry and transportation services. Focusing on the results from a scenario that combines the 
productivity effect of all ATA’s interventions coupled with the Agency’s spending associated with them 
– as per the respective coverage ratios – during 2013–2019,2 the evaluation finds that, by 2019, 
the level of GDP is 0.75 percent (or USD 666 million) higher than in a base scenario that excludes such 
ATA interventions. As a whole, during the 2013–2019 period, the ATA has contributed USD 1.7 billion 
to the period’s GDP – or 0.32 percent for the period as a whole, and about 0.75 percent in the last 
two years. Furthermore, ATA’s interventions have increased private consumption by a total of 
USD 1.3 billion during the same period. 

Faster growth in priority crops, as a result of ATA’s interventions, stimulated additional growth in the 
non-agricultural sectors. The demand for priority crops has risen as their price has fallen given the 
increase in their supply, not only that of the final consumer, but also that of other actors downstream 
along food supply chains who are using those crops more as intermediate inputs for food processing.  

As households’ income also increased, as explained below, not only are they consuming less costly 
priority crops, but also more non-agricultural products. For example, the domestic supply price of 
wheat was found to have declined as a result of the ATA, on average by 14.6 percent for 2013–2019 
period (relative to the consumer price index). Consequently, the GDP for the overall food-processing 
sector (which can now access wheat at a lower price) increased by 1.3 percent in 2019 (relative to the 
base scenario) – or, more specifically, for the milling sector by 3.4 percent. Besides, increased 
production of priority crops was also found to generate additional demand for chemicals and transport 
services, which further stimulated growth in other manufacturing and service sectors. 

Private consumption and investment are critical drivers of GDP growth, particularly during the period 
with the highest ATA spending (2017–2019). Naturally, an increase in private investment is reflected 
in a higher private capital stock accumulation, which, in turn, has a positive second-round effect on 
macroeconomic indicators. But other macroeconomic aggregates seem to have evolved better as well, 
particularly in the area of trade. For example, ATA’s interventions mostly increased exports of food 
products and imports of non-food products, with the Agency making a significant contribution to 
enlarging the creation of value added along value chains. In turn, the findings show a relatively large 
decrease in the imports of food products – even if wheat imports could not have declined to fully 
accommodate a boost in domestic supply of wheat due to a quota.3 For instance, imports of processed 
foods on average decreased by as much as 1.4 percent.  

The	role	of	ATA	in	Ethiopia’s	employment	creation	and	poverty	reduction	

“Moving up” the real economy in such ways would have not been possible without increasing the use 
of factors of production: it has been particularly important for labour. The labour market is and will 
continue to be increasingly important for Ethiopia, given the size of its growing population and in a 
context of increasing land scarcity and fragmentation. Expanding employment opportunities, 

 
2 All ATA interventions include crop-specific ACC cluster; seeds, fertilizers, and agrochemicals priority areas; markets priority 
area; extension priority area; NPS fertilizer priority area; and NPS* and DAP and fertilizer priority area. The scenario including 
all ATA interventions was compared with a base scenario that, while reproducing the aggregate and multisectoral functioning 
of the Ethiopian economy during 2012–2019, excluded them. 
3 In the search of better realism on what happens in the functioning of Ethiopia’s economy, the modelling framework assumed 
that domestic wheat is not a good substitute for imported wheat (given the existence of an import quota). This also explains 
why the domestic price of wheat decreases as a result of the relatively large increase in domestic supply and by much more 
of what it would have declined in the absence of an import quota. 
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particularly outside farming, is a key area for the government, as reflected in the GTP-II. Precisely, due 
to the aforementioned favourable economic effects on non-agricultural sectors, the operation of ATA 
created a total of 11 000 jobs in the 2013–2019 period. 

Finally, boosting productivity enabled wage growth in agriculture and a reduction in food prices which 
combined with employment creation explain why the evaluation finds a considerable effect of ATA’s 
operation on poverty reduction. On average for the whole 2013–2019 period, the poverty rate declined 
by, respectively, 0.11 pp, 0.10 pp, and 0.14 pp, nationally, in urban areas, and in rural areas. In the last 
two years these percentages are generally above 0.20 pp or even 0.30 pp for the rural poverty rate. 
The number of rural and urban poor individuals shrinks by about 210 000 and 76 000, respectively, by the 
end of the evaluation period.  

ATA’s	cost	effectiveness		

Given the macro and micro-level impacts highlighted in this evaluation, one final question is whether 
ATA’s interventions have been cost-effective. We find that investments through the Agency have been 
largely cost effective. With a modest total effective project spending of USD 138.9 million for this 
period, ATA boosted GDP and private consumption by USD 1 700 and USD 1 308 million over the 
period 2013–2019, respectively – compared with a base scenario that excludes such ATA interventions.  

ATA’s impact on the national economy over the period 2013–2019 is then ten times higher than its 
cost – also compared with a base scenario that excludes such ATA interventions. However, we see that 
the benefit-to-cost ratio varies between 1.2 and 14.9 depending on ATA’s impact on the productivity 
of priority crops. The high cost-effectiveness would imply an annualized economy-wide rate of return 
of 289 percent with benefits calculated using GDP (or 254 percent if benefits are calculated using 
private consumption). This rate of return is particularly high because, on the one hand, it embeds the 
economy-wide effects of the initial interventions and, on the other hand, ATA’s interventions worked 
at the basis of one of the most important sectors in the Ethiopian economy, the agricultural sector.  

In other words, ATA’s projects have been highly cost-effective in their own right but also through the 
economy-wide effects they have triggered. The cost of reducing poverty by ATA, over the seven-year 
period is USD 485 per person per year, with a cumulative number of individuals that leave poverty by 
2019 of about 286 000;4 based on the results from the micro-level analysis, the lower and upper 
bounds for this estimate are, respectively, USD 352 and USD 2 801 per person per year.  

Recommendations		
Through a rigorous, multi-stage analysis, the evidence generated by this FAO evaluation demonstrated 
the effectiveness of ATA’s business plan for achieving measurable changes in Ethiopia’s agricultural 
sector, both at micro and macro levels. The assessment also identified areas for renewed and refined 
emphasis, as well as strategic planning for the future planning and monitoring of ATA’s work.  

In particular, value addition could be maximized through the fine-tuning of interventions to expand 
inclusiveness, not only in terms of gender, but also in terms of producers that are at the margin for 
taking advantage of ATA’s interventions. Tailoring strategies to the different needs of producers in 
recognition of their constraints and risk aversion would have potential for further maximizing the take 
up of modern agricultural production practices.  

 
4 Therefore, multiplying 286 000 by USD 485 results in the total effective project spending of USD 138.9 million since 2012. 
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Drawing linkages to other policies outside the agricultural sector has the potential to further enhance 
ATA’s poverty reduction footprint, especially as most small-scale producers in Ethiopia are more likely 
to exit poverty through the labour market of the other sectors that gain from improvements in 
agricultural productivity, which this evaluation demonstrated are non-negligible. Future priorities 
could thus enhance supporting the adoption of agroterritorial approaches in rural development 
planning and infrastructure investments, and designing interventions that consider the agricultural 
sector as one component of a broader, agri-food sector. 

Finally, the gains from any strategy refinement could also be adequately monitored and assessed 
through the scaling up of data collection practices in such way that is representative of ATA’s 
interventions and builds a counterfactual, and record keeping for existing and pipeline interventions, 
which would enhance ATA’s monitoring and evaluation systems and enable evaluations of even 
greater rigor to take place. As highlighted in the report, the ATA evaluation study would have been 
even more comprehensive if adequate data to assess ATA’s impacts at both farm/household level 
and economy-wide level would have been available. Bridging such data gaps should be a mayor 
priority for ATA moving forward if a better structured, more precise and robust evaluation is 
envisioned in 5–10 years’ time.   

Similarly, future efforts by the ATA need to properly identify and document key processes and 
institutional changes that are required for interventions to work, particularly for scaling up successful 
interventions promoted by the Agency. Evidence and information of initiatives and processes that did 
not work should also be properly documented so that lessons learned could be derived from the 
Agency’s operation. Doing so will not only facilitate evidence gathering, but also the effectiveness of 
scaling up interventions to transform Ethiopia’s agri-food system. 
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1. Introduction	

This report presents the results of the FAO evaluation of the work of the Ethiopian Agricultural 
Transformation Agency (ATA) for the 2011–2019 period. The evaluation, commissioned by ATA to the 
Food and Agriculture Organization of the United Nations (FAO), seeks to take stock of ATA’s 
investments and interventions over the eight-year period with rigorous quantitative approaches and 
a global vision of the implications of the Agency’s work for Ethiopia’s development and growth. The 
purpose of FAO’s evaluation of the ATA is to complement other evaluations of the Agency in two 
meaningful ways: 

1. Estimating ATA’s national-level impact on smallholder farmer’s take up of agricultural 
technologies and services, access to infrastructure and markets, and ultimately how this 
translates into agricultural productivity gains on the bases of survey data.  

2. Translating micro-level impacts emanating from survey-level analysis into economy-wide 
impacts, by way of different transmission mechanisms, in order to gauge how the 
aforementioned smallholder farmer’s take up has affected output growth, both for the 
economy and agriculture, employment and people’s income, and poverty.  

To this end, the ATA evaluation is heavily dependent on quantitative techniques and analyses, so both 
its strengths and weaknesses are largely predetermined by the amount and quality of data made 
available for its development.  

The evaluation is organized into four Sections. The current section provides the context, scope and 
framing of the analysis with the “theory of change”. Section 2 enters into the micro-econometric 
analysis of the evaluation, discussing objectives, methods, results and implications. Section 3 presents 
the economy-wide analysis, which is based on a number of scenarios for the 2013–2019 period with 
and without ATA interventions. The final section summarizes the overall findings and presents 
recommendations. 

1.1. Context	and	scope	of	the	evaluation	
ATA was created in December 2010 by the Government of Ethiopia with the support of the Gates 
Foundation – and its operation began in August 2011. The Agency is a strategy and delivery-oriented 
government institution created to help accelerate the growth and transformation of Ethiopia’s 
agriculture sector through the implementation of wider sectoral changes and the development of 
capacities at national and sub-national levels. The mandate of ATA focuses on improving the 
livelihoods of smallholder farmers across Ethiopia, working primarily in four regions: Oromia, Amhara, 
Southern Nations, Nationalities and People’s region (SNNP) and Tigray.  

In late 2020, the ATA celebrates its ten-year anniversary and with that milestone in sight, requested 
assistance from the FAO to conduct an independent evaluation to determine the Agency’s impact on 
agricultural transformation, growth and poverty reduction. The FAO’s Agrifood Economics Division 
(ESA) led the study.5  

Capitalizing on the competencies of ESA to carry out such an evaluation, FAO and the ATA developed 
a multi-tiered analytical strategy to estimate impacts of ATA’s work at a micro level on Ethiopia’s 

 
5 ESA is the focal point for FAO’s research and policy analysis on agricultural and economic development. It produces 
evidence-based policy analysis and evaluation, and strengthens the capacity of member countries to improve decision-
making on food security and nutrition, poverty reduction, resilience, climate-smart agriculture, and agribusiness and rural 
transformation. 
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smallholder population and their productivity, and from an economy-wide perspective on growth and 
poverty reduction. The methodology underlying these estimations is explained in detail in Sections 2 
and 3, respectively.  

Important	considerations	about	this	evaluation	

The ATA has been operating for ten years, yet, due to the quantitative nature of this evaluation, which 
gives prominent importance to data availability and the actual spending of the Agency for 
interventions on the ground, the assessment performed is mostly for ATA’s overall 8-year impact at 
national level.  

Due to the lack of data covering the totality, or a representative sample, of ATA project areas, 
identifying impact in the microeconomic analysis is limited to the best available data at hand – the 
Ethiopia Socio Economic Surveys (ESS).6 While the ESS is not representative of ATA’s areas of 
intervention, the FAO evaluation being based on a national representative survey, obtains valid results 
representative of priority crop production patterns at country level. Also, the econometric methods 
of this evaluation do enable ATA treatment effects to be isolated for the 2018/2019 period, taking into 
account woreda-based differences in 2011/2012, a time that is at the onset of ATA’s interventions 
(see Section 2 for more detail on the methodology used). The 2011–2019 period that the micro-level 
analysis is able to cover aligns with the period over which ATA operational data report rolling out 
interventions to targeted woredas, as well as with project financial outlays. On the other hand, ATA 
spending begins to increase very gradually in 2012 and is notably scaled up in 2017 and further after; 
hence, the economy-wide evaluation–for which this spending is an important aspect–focuses on the 
growth of key macro aggregates for the 2013–2019 period.  

It is important to note, that neither is the impact identified in this evaluation representative of each 
individual project of the ATA, nor that of a cumulative account of each project, such that the evaluation 
is not comparable to other ATA’s evaluations at that level. This is the case because ATA’s projects, 
while evaluated, did not foresee the construction of a valid counterfactual for each of them, which 
would have allowed us to identify ATA’s real impact from that of other influencing factors (e.g., good 
weather conditions that enhanced productivity in the ATA and non-ATA targeted areas; increased 
availability of inputs facilitated by the private sector in ATA areas; overall impact of economic growth 
of the country; and so forth). 

Given the data gaps at project level, including information of a valid counterfactual, FAO’s evaluation 
could not have been intended to identify impacts for each project. Instead, impacts are identified for 
ATA’s overall interventions, for the ACC initiative, and for projects according to the systemic priority 
areas, which are a series of seven thematic areas under which ATA’s interventions are categorized: 
(i) seeds; (ii) fertilizers; (iii) agrochemicals; (iv) irrigation; (v) mechanization; (vi) markets; and 
(vii) extension and advisory services.7 In this evaluation, interventions refer to the projects and 
initiatives undertaken by ATA.  

 

 
6 The study uses the 2011/12 and 2018/19 rounds. Also, obtaining microdata from the Agricultural Sample Survey was not 
feasible. See Annex 2 for more detail.  
7 Table 3 lists ATA’s interventions by this set of priority areas. 
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As agreed with the ATA, the evaluation includes a selection of interventions exclusively linked to ATA’s 
projects, 15 in total, in addition to the Agricultural Commercialization Clusters (ACC).8 These projects 
were jointly selected with ATA based first of all on the availability and quality of information available 
in relation to woreda coverage, but also, on their relevance in terms of innovation approach, as well 
as their extent of population coverage. The projects included in this evaluation are listed in Table 1. 
The projects considered in the evaluation correspond to about 98 percent of the number of targeted 
beneficiaries, 40 percent of total ATA’s programmatic budget, and about 35 percent of the total 
investment disbursed by ATA during the 2011–2019 period.  

Table 1. Selected projects for the FAO evaluation of ATA, coverage and cost 

Evaluation coverage 

Cumulative 
outlays USD 
(2012–2019) 

Total 
beneficiaries 
(2013–2019) 

Agricultural Commercialization Clusters (ACC)  13 815 253  4 517 142 
Other projects:   
EthioSIS 1 817 335 National 
Farmer production clusters/Acceleration full package (FPC-AFP)  287 419   1 320 200  
Direct Seed Marketing (DSM)  1 069 718   1 677 768  
Cooperative Based Seed Production Project (CBSP)  11 143 428   763 410  
Agricultural One Stop Shop (AOSS)  3 034 849   417 884  
Input Voucher System (IVS)  3 095 127   7 513 419  
Integrated Shallow Groundwater Irrigation Development (ISGWID)  4 376 459   469 000  
Mechanization service centers (MSC)  335 125   10 centers  
Agro-met  1 926 062  100 000  
Climate-smart innovation at farmer training centers (FTC)  1 002 623   37 500  
Business training at FTC  132 601   5 924  
Cooperative storage pilot (CSP)  627 454   175 600  
Commercial Farm Service Center (CFSC)  1 551 235  418 523  
Sustainable household irrigation value chain development  2 141 183   52 345  
Teff improvement project  2 000 000  12 125  

Notes: Beneficiary numbers are reflected by project. The total number of beneficiaries cannot be obtained because of the lack 
of a roster. Beneficiaries of the different projects may overlap in the spatial implementation of ATA projects and initiatives. 
Source: ATA, 2020. 

The impact identification strategy for the ATA in this evaluation is based on ATA’s targeting and 
implementation mechanism at the woreda level and on the construction of a valid counterfactual. 
Based on information provided by ATA, the evaluation identifies the woredas targeted by the agency 
in order to establish the ‘treatment’ areas for the quantitative evaluation. Also worth noting is that 
targeted woredas were often exposed to multiple ATA interventions simultaneously or sequentially 
over the past ten years, which impedes the identification of project-specific impacts that are not 
influenced by the presence of other concomitant interventions. Therefore, the estimates obtained in 
our evaluation reflect the impact of either one or multiple ATA interventions at the woreda level – 
whose productivity impact, coverage and related spending provide essential inputs to further 

 
8 The study does not include 8 020 IVR SMS project because of the impossibility of identifying beneficiaries of such 
programme in ESS. An evaluation of 8 020 would require a different data and methodology, for example, through the use of 
phone data.  
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understanding the agency’s economy-wide impacts. The evaluation, while limited in terms of the lack 
of identification of project-level impacts due to aforementioned data and methodological issues, 
nonetheless, enables us to answer ATA’s fundamental question: What have ATA’s interventions 
represented at the national level?  

Finally, the evaluation focuses exclusively on ATA’s projects and uptake of a selection of its studies, 
mainly through the selected projects. The other two types of ATA contributions, namely, ATA’s 
implementation support and establishing linkages and coordination across multiple stakeholders, are 
similarly only accounted for as they pertain to the selected projects. As such, the impacts of the studies, 
implementation support and linkages and coordination activities which are outside the selected projects 
are not included in the quantitative analysis of this evaluation. With the data available and the 
techniques selected to make the most of them for this evaluation, it is impossible to identify the impact 
of these additional ATA’s actions. Nevertheless, we make the case that the evaluation indirectly captures 
the impact of ATA’s approach (e.g., APG, go-to-market and agility, as explained below) and ATA’s support 
to implementation and coordination, by way of estimating the impact of the projects listed before, which 
one would assume are operated using such approaches and methodologies. Specific methodologies and 
data collection would be required to identify the role of ATA’s individual projects, including ATA’s role in 
coordination at project and national levels, and should be considered in the future as discussed below. 

1.2. Agricultural	Transformation	Agency	(ATA)	statement	of	a	
“theory	of	change”	

This section describes the “theory of change” (ToC) that underpins this evaluation. The ToC is the basis 
of the evaluation as it provides an analytical framework and describes how the Agency’s actions were 
intended to deliver the desired results. ATA and FAO worked together in the development of the ToC 
on ATA’s impact on agricultural growth and poverty reduction, including all its elements starting from 
the problem statement – the set of issues the ATA sought to address at its creation and mandate, the 
activities, inputs, outputs resulting from its multiple interventions, and finally, how these were 
envisioned to trigger impacts on economic and agricultural growth and poverty reduction in Ethiopia.  

As explained earlier, given the available data and information provided by the ATA, it is not possible 
to isolate the causal link between actions and outcomes. However, the evaluation is able to identify 
the pathways of change and make inferences about the contribution of the ATA to the desired final 
outcomes. 

Problem	statement	

ATA’s creation is linked to and aims to address a set of issues in the agricultural sector that are 
identified in Ethiopia’s national development plans. The issues discussed below set up the problem 
statement of this FAO evaluation, which is the basis for formulating the results chain of a “theory of 
change”.  

The Agency was created in 2010 by the Council of Ministers Regulation 198/2010 with a view to 
undertaking a concerted and coordinated effort to solve systemic bottlenecks in Ethiopia’s agricultural 
sector and to transform it. The establishment of the ATA was preceded by extensive diagnostic studies 
conducted across the agricultural sector as well as case studies of experiences in transforming 
agriculture in other developing countries. The ATA’s strategy since its inception has been closely 
aligned with the Ministry of Agriculture’s strategy and works with the Ministry in a concerted way to 
achieve targets set out in the Growth and Transformation Plans (GTP). The overarching goal of the 
GTP-I (2010–2015) was to foster the structural transformation of the Ethiopian economy through a 
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strong push for manufacturing and an industrially oriented economy. The plan conceived the 
agricultural sector as a priority sector for economic growth, requiring upscaling in the production of 
traditional crops, as well as in specialization and commercialization of key priority commodities for 
export in selected zones.  

Economic	and	social	context	

The GTP targets are framed in a context of robust economic growth that has characterized Ethiopia’s 
economy over the past fifteen years. The country has maintained an average annual growth rate of 
10 percent, most recently reaching its peak in 2010 when it marked growth of 13 percent 
(see Figure 1). Even in per capita terms, growth has remained robust with an average annual rate of 
7 percent over the 2005–2019 period. From 2010, private consumption, gross domestic investments 
and government investments on infrastructure and human capital have been major sources of the 
rapid economic growth registered in the country on the demand side (The Federal Democratic 
Republic of Ethiopia, 2018). Yet, GDP growth has steadily been losing steam and regularly so from 
2013, as rapid economic growth has come from an atypical structural transformation that has focused 
on agriculture and services–without passing through the growth of the manufacturing sector – and 
has not yet been paired with broader economic transformation–with reforms to liberalize markets9 
(World Bank, 2017). Should the ATA have contributed to GDP growth since its inception, it must then 
have helped to offset, to a certain extent, the wider effects of the reduction in GDP growth. 

Figure 1. Ethiopia: GDP growth, 2005–2019 (percent) 

  
Source: World Bank, 2020a.  

Ethiopia is the second most populous nation in Africa after Nigeria. In 2010, its population was 
87.6 million, and by 2020, the country’s population had reached about 115 million, with a large 
majority of Ethiopia’s inhabitants located in rural areas (over 80 percent). For a growing population 
such as Ethiopia’s, the strong–albeit declining–per capita income growth coupled with rising 
consumption per inhabitant, particularly in recent years (Figure 2),10 has been essential to witness a 
reduction in poverty. Based on the national poverty line, poverty has been on the decline, from 
30.4 percent in 2011 to 25.6 percent in 2016. However, when looking at household consumption 

 
9 The World Bank estimates that improving financial market liberalization to the average of the region has the potential to 
contribute 1.9 pp annual growth to per capita GDP (World Bank, 2017). 
10 The country’s annual growth in final consumption expenditure - the sum of household final consumption expenditure and 
general government final consumption expenditure - increased exponentially, from less than 5 percent in 2012 to almost 
30 percent in 2019. In per capita terms, such growth evolved from 0.1 percent to 25 percent over the same period (Figure 2). 
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annual growth by location, comparing household survey data between 2011 and 2016, the trend was 
only positive for urban households, with an increased consumption of 6 percent, while it was negative 
for rural areas for that period. The data from household surveys also show that consumption of the 
poorest 20 percent in rural areas did not increase during the same period. In 2016, Amhara and 
Oromia recorded the largest shares of the poor with 25.5 percent and 38.3 percent, respectively, while 
Tigray had the highest poverty rate (at 27 percent), followed by Benishangul Gumuz (26.5 percent) 
and Amhara (26.1 percent) (World Bank, 2020b). This evaluation will help determine to what extent 
these poverty rates would have been higher should the ATA not have existed – at least the poverty 
rates at the national level. 

Figure 2. Final consumption expenditure growth, 2012–2019 

  
Source: World Bank, 2020a. 

The labour market will be increasingly important for Ethiopia, given the size of its growing population 
and in the context of increasing land scarcity and fragmentation. Expanding employment opportunities 
is a priority area for the Government, as reflected in the GTP-II. According to the World Bank (2020c) 
the challenge ahead is daunting, with Ethiopia’s working-age population growing at 2 million per year, 
over the next ten years, which will dramatically increase the population demand for jobs.  

Shifts in the sectorial distribution of output and labour force are signs of the structural transformation 
that has been ongoing in Ethiopia, marking the shift from lower to higher productivity sectors, from 
agriculture to services. There has been substantial decrease in the share of total employment in 
agriculture, from 78 percent in 2005 to 66 percent in 2020 (World Bank, 2020a, based on International 
Labour Organization [ILO] estimates). Nonetheless, even if the share of agriculture in employment has 
been steadily declining (see Figure 3), in recent years employment in agriculture has started to gain 
momentum, following a decade of stable growth. 
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Figure 3. Workers employed in agriculture, annual growth, 2002–2019 

 
Source: World Bank, 2020a. 

Agriculture continues to be a dominant sector of the economy, but trends suggest that Ethiopia’s 
economy is on the way towards transformation. Despite an important expansion of agricultural value 
added from USD 6.65 billion in 2000 to USD 20.367 billion in 2019,11 the agricultural, forestry and fishing 
value added as a percent of GDP has declined from 45 percent in 2009 to 34 percent in 2019, marking 
the relative gain in significance of other sectors of the economy, particularly from 2012 (Figure 4). This 
decline in agricultural value added highlights the investments made under the GTP II to seek to develop 
the industrial sector, with a vision of promoting Ethiopia as a manufacturing hub for the continent 
(World Bank, 2017).  

Figure 4. Sector value added, as percentage of GDP, 2005–2019 

 
Source: World Bank, 2020a. 

 
11 Also, the value added per worker has increased from USD 269.2 in 2003 to USD 591.3 in 2019 (USD 2010 constant)  
(WDI, 2020). 
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The service and industry sectors have played a fundamental role in absorbing an important share of 
the labour force, with the share of total employment in the industry sector gradually increasing, from 
7 percent in 2005, to 10 percent in 2020 (World Bank, 2020a), while the major share increase has been 
in the service sector, from 15 percent in 2005 to 24 percent in 2020 (Idem). Nonetheless, the industrial 
sector had not yet reached the GTP-II GDP growth target of 21.3 percent in 2016–2017, with growth 
of 17.4 percent, lower than in the previous years (The Federal Democratic Republic of Ethiopia, 2018). 
This is explained by sluggish performance of micro and small-scale industries and the low production 
capacity utilization of existing manufacturing plants (Idem).  

Smallholder farmers continue to dominate agricultural land use in Ethiopia, making up 94 percent of 
total cultivated land in 2013/14, and about 80 percent of farmers (FAO, 2018b). Smallholder farmers 
produce on small plots of land (i.e., 0.8 hectares of land on average according to FAO [2018b]) and 
given the exponential population growth, the pressure on land is increasing, which may potentially 
lead to more fragmentation in the future. Indeed, the expansion of agricultural land peaked in 2012, 
remaining flat by 2017 at 36 percent of total land area of the country (FAO, 2020). Levels of 
deforestation have not increased since 2010, with total forested area of the country remaining at 
about 12.5 percent of the total in 2016. Therefore, expansion of area for cultivation often occurs in 
marginal land slopes that are vulnerable to erosion, made of degraded soil quality, under moisture 
stress or over-grazed (Awulachew et al. 2007; Admassie and Abebaw 2014). At the same time, the 
relative importance of commercial farmers has been increasing over time. Area cultivated by 
commercial farms increased from 0.46 million hectares in 2007/08 to 1.0 million hectares in 2013/14. 
Commercial farms mostly rely on herbicide use for weed management, which have also led to higher 
herbicides imports into the country (Tamru et al., 2016). 

Conditions for agriculture in Ethiopia continue to be suitable for growing a high variety of crops, given 
the abundant natural resources and high agroecological diversity. Yields of cereals have more than 
doubled between 2000 and 2017, increasing from 1 116.3 kg/ha in 2000 to 2 538.2 kg/ha in 2017. 
This includes increases in wheat, maize, barley and teff (FAO, 2020). A key question of this evaluation 
is whether ATA interventions have boosted yields in some of these crops. 

The GTP-II mid-term review found that productivity levels in the fiscal year 2016/17 were below target, 
except for root crops and mung beans. As show in Table 2, major lags in productivity levels were 
observed in vegetables, fruits and coffee. The review report also highlights the role of limited land for 
cultivation, which implies that any improvement in crop yields is unlikely to come from an expansion 
of the resource base. Instead, increasing yields, particularly amongst smallholder producers, must be 
sourced in productivity improvements, which requires major emphasis on agricultural research and 
input supplies (The Federal Democratic Republic of Ethiopia, 2018).  
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Table 2. Yields of major crops, 2014/15 to 2016/17 (qls/ha) and GTP-II targets 

Indicators 2014/15 
base year 

2015/16 
actual 

2016/17 
2019/20 

target Target Actual Actual as 
% of target 

Major crops 21.05 21.37 23.1 23.09 99.96 27.39 
Non-stalk cereals 21.5 19.4 24.55 21 85.54 30.92 
Stalk cereals 28.99 28.92 33.81 31.3 92.58 42.59 
Pulses 15.89 16.75 18.54 18.16 97.95 23.35 
Oilseeds 8.88 9.14 11.95 10.43 87.28 12.7 

Coffee 7.48 6.34 8.7 6.7 77.01 11 
Vegetables 94.17 71.23 110.91 45.62 41.13 141.84 
Fruits 105.6 78.91 123.17 73.44 59.62 155.16 
Root crops 146.45 140.92 173.87 202.14 116.26 225.05 
Sesame 6.87 7.06 8.01 7.93 99.00 10.09 
White pea bean 16.01 14.11 18.68 15.97 85.49 23.53 
Chickpea 19.13 18.28 22.31 19.69 88.26 28.1 
Mung bean 8.84 10.03 10.31 11.36 110.18 14.99 

Source: Ministry of Agriculture and Natural Resources (2016/17 performance report) and Central Statistical Agency (CSA) of 
Ethiopia (2016/17 agricultural survey). 

Despite the signs of economic transformation and yield growth for some crops, and the increase in 
income of the population, the food security and nutrition of Ethiopians is a concern. Although the 
prevalence of undernourishment has declined faster in Ethiopia than on average for the region, falling 
15 pp over 15 years, nearly 20 percent of the population is still considered undernourished.12 
Furthermore, when assessing household level perceptions and experience with food insecurity 
through the Food Insecurity Experience Scale (FIES), over 57 percent of the population is considered 
food insecure (FAO, 2020).  

Ethiopian children in the age range of 6–23 months consume one of the least diversified diets in sub-
Saharan Africa, with only 14 percent meeting WHO recommendations (Hirvonen, 2016). In 2011, the 
average Ethiopian household consumed only 42 kg of fruits and vegetables in a year per adult 
equivalent (Hassen Worku et al., 2017) – far below the World Health Organization’s recommendation 
of 146 kg per year (Hall et al., 2009). The Ethiopian Public Health Institute suggest that 60–80 percent 
of the energy intake of children and adults comes from carbohydrates and cardiovascular diseases 
(which are linked to high starch consumption) are among the top causes of premature mortality in the 
country (Misganaw et al., 2017). Finally, nearly 60 percent of young children are anaemic (CSA and ICF 
International, 2016) and more than one-third suffer from Vitamin A deficiency (Demissie et al., 2010). 
These trends, together with those observed on poverty above, suggest that agricultural 
transformation in Ethiopia has not been sufficiently pro-poor and did not enhance food security and 
nutrition of the country’s population as a whole.  

 
12 The prevalence of undernourishment (PoU) for sub-Saharan Africa declined from 24.5 to 21.6 percent of the region’s 
population from 2004/6 to 2017/19. For Ethiopia, the PoU declined from 37.2 to 19.7 percent of the population (FAO et al., 
2020). 
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The GTP-I recognized that Ethiopia was not realizing its full agricultural potential despite such 
favourable conditions. This was partly explained by the dominance of subsistence oriented, low 
input/low output farming. The subsequent plan, the GTP II (2015–2020), continued to recognize the 
agriculture sector constraints identified in GTP I, but also emphasized much more the development of 
capacity of the sector to increase exports, including those of major agricultural items such as 
horticulture (flower, fruits and vegetables), coffee, sesame and cereals, milk and meat products.  

In 2010, the main challenge that the ATA identified for the agricultural sector was that previous sector 
development approaches in the country were either too narrow in focus or had limited capacity to be 
able to translate into sustained development efforts. The narrow focus often led to uncoordinated 
interventions, and limited capacity in terms of programme management and problem-solving capacity 
constrained impact. Past strategies had tried to drive forward a myriad of components at the same 
time, without recognizing the limitations of existing institutions and infrastructure. Initiatives to 
develop the sector had also been conducted in an uneven fashion with ineffective coordination 
between government and donors.  

Not surprisingly, key challenges identified at the outset of ATA’s creation included the following: 

1. Sub-optimal low production and productivity. Smallholder farmers mostly practice 
underperforming agronomic and post-harvest handling techniques and have poor access to 
markets. Several constraints still prevented smallholder farmers to reach target yield levels 
including the following:  
• poor access and use of agricultural inputs, including certified seeds, fertilizers, and 

agrochemicals. Poor use of inputs also leading to poor soil health and soil fertility challenges, 
and sub-optimal agronomic practices; 

• irrigation is underdeveloped. Dependence on rainfall for cultivation was over 90 percent of 
total agricultural area, making the sector highly susceptible to weather variations, including 
extreme events such as droughts; 

• highly limited formal credit access. 

2. Lower than optimal market access, and poor export capacity. Poor market access of key crops, 
both for national and for international markets. Some of the bottlenecks for increasing exports 
and gaining market access included the following:  
• restrictive regulations around input supply and distribution, as well as output marketing, 

constraint commercialization;  
• private sector participation in agriculture is constrained, including in accessing land and their 

ability to participate in input supply and distribution;  
• low volume and quality of products; 
• weak regulation and monitoring systems; 
• weak facilitation of custom services, administrative and logistics support. 

3. Lack of differentiated strategies. The GTP also recognized the lack of differentiated interventions 
for the poorest farmers living in more marginalized areas and/or farming very small plots of land. 
The lack of sufficient access to other non-agricultural policies had important implications for 
structural transformation–including in agricultural development and poverty reduction in the 
farming sector–such as the access to basic public services and infrastructure (health, education, 
nutrition, water, sanitation, electricity, etc.) and social protection in order to support farmers to 
better manage risk. Differentiated approaches and interventions are also required for addressing 
gender inequalities in agricultural production, which continue to be an impediment for growth in 
the sector. 
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ATA	purpose	and	approach	to	address	the	problem	statement	

The creation of Ethiopia’s ATA in 2010 aimed to address the issues highlighted above by enhancing 
the capacity of key national stakeholders to achieve agricultural transformation, in line with the vision 
and targets of the GTP I and II. ATA’s mandate is expected to be fulfilled within a 20–30 year lifespan 
through working with a range of public and private partners of the agricultural sector in order to help 
catalyse transformation, help build capacity in critical areas, and handover ownership of activities to 
foster sustainability.  

More specifically, ATA’s actions focus on two main areas: 

• supporting the introduction of new technologies and approaches to address systemic 
bottlenecks and catalyse transformation of the agricultural sector; and 

• supporting partners in the agricultural sector to effectively execute agreed upon solutions in 
a coordinated manner. 

Also, ATA’s implementation approach is based on the following features: 

• utilization of the “application first, agent after” approach, undertaking coordinated and 
systematic steps for problem solving, focusing on a few first movers (priority commodities that 
are either imported or are traditional export crops and selected based on their significance to 
production and the food basked of Ethiopians) and to drive these hard for growth;  

• focus on high-potential agriculture regions with relatively stronger market access;  
• “go-to-market” approach to prioritizing interventions and undertaking implementation, 

focusing on interventions in parallel across the value chain to achieve quick scale up; and 
• highly agile and action oriented, understanding the time-criticality of delivering 

transformative interventions, quickly learning from its studies and pilots and incorporating 
them into the next set of interventions for any particular interventional area, in line with the 
South Asian Green Revolution strategy, but with important country-specific context.  

Inputs	and	outputs	

Inputs refer to the resources invested to enable ATA’s actions to address the problem statement. 
Through these resources – human and material - activities are carried out to reach a number of 
outputs, which would eventually lead to desired outcomes. For this study’s ToC, we consider as 
outputs the two main actions of ATA as follows:  

• studies for the identification of systemic constraints of agricultural development and 
recommendation of solutions to ensure sustainability and structural transformation; and 

• projects – piloting solutions recommended through specific studies. 

ATA has undertaken many strategy and policy studies as part of their monitoring and evaluation system. 
The studies (circa 250) have focused on assessing the impacts of both policies and projects, and on 
several outcomes related to the transformation agenda. A number of them have focused on the 
implementation of the Agricultural Commercialization Cluster (ACC), which is ATA’s flagship programme. 
Other studies include individual value chain strategies, mechanization, seeds and inputs, irrigation, 
fertilizer and agricultural strategy. In addition to the studies, ATA has directly implemented about 
47 agricultural projects. The Agency’s main projects include EthioSIS (soil mapping/information), 
a farmer hotline, an Input Voucher System (IVS), a Cooperative Based Seed Production Project (CBSP), 
Direct Seed Marketing (DSM), an integrated shallow groundwater irrigation development project, and 
mechanization service centers. The projects considered in the FAO’s evaluation are shown in Table A3 
in Annex 3.  
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For establishing causal links, the proposed evaluation of ATA has included a selection of main studies 
and projects supported by the ATA across seven key priority systemic areas: seeds, fertilizer, 
agrochemicals, extension/advisory services, irrigation, mechanization, and markets. Table 3 shows the 
outcome indicators against which outputs (studies and projects) are evaluated, based on the ToC.  

Table 3. Results chain of the “theory of change”, by priority area 

Priority 
systemic area  Outputs (studies and projects) Cross-cutting 

initiative 
Outcomes  

(micro-level) 
Final outcomes 
(macro-level) 

1.  
Seeds 

Cooperative 
-managed seed 
businesses 
(project design) 

Input Voucher 
System (IVS) 

Direct Seed 
Marketing 
(DSM) 

Agricultural 
Commercialization 
Clusters  
(ACC) 
 

Improved seeds use 
(% of agricultural 
households) 

GDP growth 
(annual %) 

 
Growth in 
agriculture, 
value added 
(% of GDP) 
 
Growth in 
exports of 
agricultural 
goods 
(% of GDP) 

 
Poverty 
headcount 
ratio at 
national 
poverty line 

 

Early generation 
seed strategy 

Agricultural One 
Stop Shop (AOSS) 

Cooperative 
Based Seed 
Production 
Project (CBSP) 

Productivity gains 
(% change in yield 
by crop) 

 Wheat Initiative 
 

 

2.  
Fertilizer 

Fertilizer 
procurement mini 
project 

Input Voucher 
System (IVS) 

EthioSIS Agricultural 
Commercialization 
Clusters  
(ACC) 
 

Fertilizer use 
(% of agricultural 
households) 

National fertilizer 
supply chain 
enhancement 

Agricultural One 
Stop Shop (AOSS) 

Productivity gains 
(% change in yield 
by crop) 

Fertilizer demand 
assessment 

Wheat Initiative  

3.  
Agrochemicals 

Agricultural One Stop 
Shop (AOSS) study 

Input Voucher 
System (IVS) 

EthioSIS Agricultural 
Commercialization 
Clusters  
(ACC) 
 

Agrochemical use  
(% of agricultural 
households) 

 Agricultural One 
Stop Shop (AOSS) 

Productivity gains 
(% change in yield 
by crop) 

 Wheat Initiative  

4.  
Extension/ 
advisory 
services 

 Agro-met Farmer 
Training 
Centers (FTC) 

Agricultural 
Commercialization 
Clusters  
(ACC) 
 

Extension, Research 
and Advisory Services 
(ERAS) use 
(% of agricultural 
households) 

 Re-engaging 
Senior 
Agricultural 
Researchers 
Project (RESARP) 

Teff 
improvement 
project (TIP) 

Productivity gains 
(% change in yield 
by crop) 

 Cooperative 
storage pilot (CSP) 

EthioSIS  

5.  
Irrigation 

National smallholder 
irrigation strategy  
Irrigation retailing 
and supply chain 
project 
 

Integrated 
Shallow 
Groundwater 
Irrigation 
Development 
(ISGWID) 

Sustainable 
Household 
Irrigation 
Value Chain 
Development 
(SHII-VCD) 

Agricultural 
Commercialization 
Clusters  
(ACC) 
 

Access to  
irrigated system  
(% of agricultural 
households) 
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Priority 
systemic area  Outputs (studies and projects) Cross-cutting 

initiative 
Outcomes  

(micro-level) 
Final outcomes 
(macro-level) 

6.  
Mechanization 

Mechanization 
strategy 

Mechanization service centers 
(MSC) enhancement  

Agricultural 
Commercialization 
Clusters  
(ACC) 
 

Use of mechanization 
services 
(% of agricultural 
households) 

GDP growth 
(annual %) 

 
Growth in 
agriculture, 
value added 
(% of GDP) 

 
Growth in 
exports of 
agricultural 
goods 
(% of GDP) 

 
Poverty 
headcount 
ratio at 
national 
poverty line 

 

Mechanization 
services project 
design 

  

7.  
Markets 

ACC Framework, 
vision, target setting 
and planning studies 

Farmer 
production 
clusters/Accelerat
ion full package 
(FPC-AFP) 

Commercial 
Farm Service 
Centers (CFSC) 

Agricultural 
Commercialization 
Clusters  
(ACC) 
 

Production sold to 
market (% total 
household production)  

Horticulture, honey 
strategies, planning 
design 

Wheat Initiative  

Integrated value 
chain project design 
(I and II) 

   

Market information 
system 

   

Notes: * for each priority area, the outcome indicators will be disaggregated to the extent possible to key commodities: 
wheat; maize; sesame; teff; malt barley; and horticulture (mango, banana, avocado, tomato, onion); ** only studies that 
had implementation outcomes are considered for the study (based on ATA’s information).  
Source: Authors’ elaboration with ATA. 

Outcomes	

The outcomes in the “theory of change” refer to the final goals that are sought to be reached through 
the ATA’s actions and outputs. Table 3 shows the outcome indicators against which the study will assess 
the overall impact of ATA. Outcomes are usually achieved by the end of the intervention, for this 
evaluation, after ten years of ATA’s existence. Moreover, micro-level outcomes as a result of ATA’s 
actions are assessed with a focus on productivity gains in different crops, as well as improved use of 
inputs, services, infrastructure, and access to markets. These gains, along with information of coverage 
and ATA spending to implement its interventions, enabled an evaluation at the economy-wide level. 

Final	narrative	statement	

Having laid out the different components of the results chain, the “theory of change” of the present 
evaluation is summarized below.  

Over the last ten years, the Ethiopian Agricultural Transformation Agency supported the Ministry of 
Agriculture and other partners in the agricultural sector, in designing and delivering multiple agricultural 
development interventions, by developing studies and following recommendations from them by 
implementing more targeted projects. The support provided by the ATA was characterized by a problem-
solving approach, swift action, the inclusion of gender-sensitive approaches, and enhanced coordination 
of stakeholders, covering an extensive amount of land and farmers through scaled up investments. 
Enhanced efficiency in the delivery of services and in the introduction of innovation led to a more efficient 
and productive agriculture system, impacting several key priority areas – access and enhanced utilization 
of agricultural inputs (seeds, fertilizers, and agrochemicals), extension services, irrigation, mechanization, 
and facilitation of market access. As a result, agricultural productivity of smallholders increased due to an 
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enhanced environment for agricultural production, commercialization, and investment, which also led to 
an increase in the growth of agriculture and of other economic sectors (e.g., agroindustry, transport, 
services, and so forth), and enabled poverty reduction for the rural population.  

Figure 5. Visualization of ATA “theory of change” 

 

 
 
Notes: As noted in the main text, this “theory of change” only includes ATA’s support in the provision of studies and projects. 
This evaluation does not consider ATA’s role in coordination and capacity building because of the impossibility of identifying 
ATA’s impacts due to the lack of data and a valid counterfactual.  
Source: Authors’ own elaboration. 

  

Sub-optimal low production and 
productivity of smallholder 

farmers in Ethiopia

Support to the Ministry of 
Agriculture and other 
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agrochemicals, irrigation, 

mechanization and market access 
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farmers

Enhanced agricultural 
environment for smallholders 

(including women) in high-
potential areas through more 

efficient and innovative delivery 
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2. Micro-level	evaluation		

At the core of the overall FAO evaluation of the ATA, lays a micro-level analysis. This component of 
the evaluation is critical to estimate the agricultural household level impact of ATA’s inputs (e.g., 
projects) on agricultural productivity and access to priority systems classified by key commodities. Not 
only is this component a key aspect of the evaluation in its own right, but estimation results emanating 
from it are an essential input to develop an analysis more geared towards understanding the impacts 
of ATA on the economy at large, and as well as on poverty, as we shall see in Section 3. 

As explained in Section 1, ATA's inputs referenced in this study are part of a prioritized set of 
interventions, for which sufficient administrative project data exists and which have been implemented 
at great enough scale to permit impacts to be assessed using available existing micro-data sources.  

With the exception of EthioSIS, a national-coverage programme,13 the ATA has operationalized its 
work in four regions of Ethiopia, which are the areas of highest agricultural potential: Amhara, Oromia, 
Tigray and SNNP. Although its work seeks to improve agricultural outcomes among smallholder 
farmers focusing on specific priority crops, the agency’s projects are implemented at the woreda level, 
and are targeted based on the identification of areas that are market and agroecologically suitable for 
high-value crop production. These targeting criteria are described in detail in Annex 1.  

The remainder of this section unfolds as follows. The first section provides an overview of the data 
and methodology for the micro-econometric evaluation. Section 2.2 describes the relevant national 
and treatment area context addressed by the analysis. Section 2.3 presents the results, by systemic 
priority area indicators, while the final section, the fourth, summarizes and discusses the main 
findings. The Addendums to the section provide additional details regarding the methodology 
(Annexes 1 and 2) and complementary tables to the main analysis (Annex 3). 

2.1. Data	and	methodology	
As mentioned in Section 1, the ultimate goal of this evaluation is to assess ATA’s corporate impact at 
national level. The nature of this request and the available data structure does not allow the use of 
standard impact evaluation techniques that are usually implemented to assess the impact of 
agricultural interventions. The following paragraphs describe the limitations faced in terms of data 
and analytical framework, and explain the choice of econometric strategy, given those constraints.  

Caveats	and	implications	

The first limitation to using standard impact evaluation methods in this evaluation relates to the 
characteristics of the treatment. ATA’s interventions exist and often overlap in the same territories 
and across time. In some cases, multiple projects operate in the same woredas and start at different 
points in time. In others, the same interventions are delivered with different intensity and without a 
clear definition of the beneficiaries.  

In an ideal setting, the identification of the cumulative effects of the entire ATA’s portfolio would have 
been possible by isolating, aggregating and scaling-up the single impacts for each one of the 
interventions. The “gold standard” for this type of evaluation requires experimental data, ideally with 

 
13 EthioSIS is a national level initiative; however, in 2016 farmer demonstrations of potassium fertilizer blends took place 
only in the four regions where ATA’s work is largely operational: Amhara, Oromia, SNNP, Tigray, and these regions are also 
housing the four fertilizer blending plants established under EthioSIS/ATA (Kassahun et al., 2018). Another national-level 
project implemented by ATA is “8028 IVR SMS” an agricultural extension service provided by phone, but not included in 
FAO’s evaluation.  
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both a baseline and follow-up period data collection, and a randomized assignment for each and every 
project and initiative. In this case, the impact evaluation could have been carried out using standard 
parametric and non-parametric techniques to retrieve the average treatment effects (ATE) on the 
treated. However, this evaluation lacks an experimental framework,14 preventing the use of such 
approaches. 

A second-best solution relies on quasi-experimental techniques, which allow the construction of an 
artificial counterfactual from observational data.15 Here, the literature provides many examples on 
how to deal with quasi-experimental settings, but they all require rigorous data collection that at least 
provides information on the treatment as well as the over-time evolution of the characteristics and 
performance of beneficiaries and non-beneficiaries. In the case of this study the only sources of 
information available are the Ethiopia Socioeconomic Surveys (ESS)16 that do not contain any specific 
or direct reference to the ATA interventions. Moreover, although the ESS are composed of four waves 
(2011–2012; 2013–2014; 2015–2016; 2018–2019), only the first three can be linked as a household-
level panel. Since most of the ATA’s projects and programmes evaluated were implemented well 
beyond 2015–2016, the analysis necessarily relies on the ESS-4 (2018–2019) cross-section, the most 
recent survey wave available.17 As a result, the approaches based on standard parametric and non-
parametric techniques are also not feasible for this analysis. The main empirical challenge 
characterizing this analysis is therefore to rely on cross-sectional observational data that have not 
been collected with the objective of measuring the impacts of ATA’s interventions.  

The data sources available for this analysis face one additional constraint. The lack of an experimental 
framework–that could otherwise have been tailored to this evaluation–implies that existing data do 
not sufficiently cover certain priority crops for ATA interventions. For example, although the priority 
crop barley is covered by the ESS, we were unable to identify effects for the malt barley variety from 
the seed listings of the agricultural module of the survey. Crops such as sesame, tomato and onion– 
which are priority crops for the ATA–also have low participation among smallholder farmers, such that 
and thus, relatively few households in the ESS survey report their production. For those crops, 
estimates were obtained, but heterogeneity analysis was not possible given the small number of 
observations for them. Nevertheless, since the ESS data are nationally representative at the region 
level,18 results emerging from this analysis are representative for Ethiopia as a whole and 
disaggregated to the region level. 

 
14 This evaluation is no exception in this regard; the lack of an experimental framework characterizes the great majority of 
the agricultural projects in sub-Saharan Africa and other regions. 
15 For example, instrumental variables, propensity score matching, differences-in-differences techniques, regression 
discontinuity design, and so forth.  
16 The ESS survey forms part of the World Bank LSMS Integrated Surveys on Agriculture programme, and was implemented 
jointly with the Central Statistical Agency (CSA) of Ethiopia. We are grateful to colleagues from the World Bank for granting 
FAO access to the ESS datasets for the purpose of this ATA evaluation. Ethiopia’s Agricultural Sample Surveys (AgSS) could 
have also been used; however, access to the microdata was not feasible, despite our request to the CSA. 
17 An alternative approach would have entailed collapsing all the information at woreda level to construct a panel resulting 
in a very limited number of observations and a dramatic reduction of the sample variance. This would have undermined the 
statistical significance of the estimated impact not only related to the reduction of the available degrees of freedom available 
for inference, but also because most of the variables used as controls are “sticky” (that is, they do not change enough across 
the waves). This approach would also have impeded any and all heterogeneity analysis for linking results to agricultural 
household characteristics. 
18 The ESS survey is representative for four regions (Amhara, Oromia, SNNP and Tigray) and the aggregate set of other regions 
taken altogether. 
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Data	sources	

This study proposes an approach that allows the identification of the treatment group through external 
sources of information (e.g., ESS) and that takes advantage of woreda listings in which ATA’s operations 
took place to identify the households that have been potentially treated. These woreda listings were 
used to establish a universe of 559 woredas in Amhara, Oromia, SNNP and Tigray – all regions in which 
ATA had any operations in the 2012–2019 period. By linking the ESS-4 to the woreda listings of ATA’s 
work, the average treatment effect (ATE) of this analysis thus represents potential agricultural 
household exposure to ATA’s interventions, whereby exposure is a function of geography – woreda in 
which the household resides – and community and producer factors that would explain engagement 
with ATA projects or initiatives.  

Estimation of the ATE is benchmarked against a counterfactual, the construction of which relies on 
information provided in the ESS-1 survey (pertaining to the 2011–2012 agricultural season). In this regard, 
it is worth highlighting that, we have maximized the use of the available information by retaining the  
ESS-1 to estimate the weights that, in turn, have fed the inverse probability weighting model that 
characterizes this impact evaluation. Doing that, the approach followed ensures that the weights used for 
balancing treated and control groups derive only from predetermined variables,19 relaxing the concerns 
about the possible violation of the unconfoundedness assumption and the Stable Unit Treatment Value 
Assumption (SUTVA),20 which traditionally characterize potential outcome framework models. 

Econometric	strategy	

Taking into consideration the implementation context of ATA’s work and the available data for 
conducting the micro-level analysis, an inverse-probability weighted regression framework21 is applied 
for the purpose of obtaining estimates of average treatment effects.22 Accordingly, Equation 1 serves 
as the main specification to estimate treatment whereby outcome Y, measured for the period 
2018/19, is modelled as a function of a treatment indicator (ATA), conditional on a series household, 
crop and spatial covariates.23  

 

(1) 

Depending on the outcome indicator of interest for each priority area and crop, the evaluation ran 
different specifications changing the treatment indicator as appropriate. The treatment indicator can 
be one of the following in the list below: 

• ATA, for the average treatment effect of all of ATA’s interventions; 
• ACC, for the average treatment effect of the overall ACC initiative;  
• ACC crop-specific clusters, for the average treatment effect of exposure to the barley, maize, 

wheat and teff ACC cluster strategies; 
• Seed, Fertilizer and Agrochemicals priority area, for the average treatment effect of all 

projects addressing improved seed use, agrochemical use, and fertilizers; 

 
19 This approach relies on the assumption that the characteristics of households within woredas remains unchanged from 
the 2011 to 2018 period. This assumption is tested in Annex 2, demonstrating that for most the relevant variables observable 
across both survey waves, the assumption holds. 
20 SUTVA states that the outcome of an individual is independent of the treatment status of other individuals. 
21 Described in detail in Annex 2. 
22 Details of which are elaborated upon in Annex 2. 
23 Covariates for estimating the inverse probability weights are based on the targeting criteria of ATA, described in Annex 1. 
The covariates included in Equation 1 are described in that same annex.  

		Yi ,z = β0 +β1ATAw +δ X +αaez + ε i ,z
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• Irrigation priority area, for the average treatment effect of all projects addressing irrigation 
among horticulture producers; 

• Mechanization priority area, for the average treatment effect of all projects addressing 
mechanization; 

• Markets priority area, for the average treatment effect of all projects addressing output 
commercialization; and 

• Extension priority area, for the average treatment effect of all projects with extension services 
components. 

It is worth noting that considerable overlap exists within woredas in the implementation of ATA’s 
projects and initiatives. Only 24.8 percent of treated woredas in ESS-4 were exposed to a single ATA 
intervention. Just over a quarter of treated woredas were beneficiaries of 2–3 ATA interventions and a 
further 22 percent to 4–5 interventions. The final 23 percent of the treatment woredas were exposed to 
six or more ATA interventions. Because of this overlap, it is difficult to isolate the effect of any single ATA 
intervention. For the seeds, fertilizer and agrochemicals priority area, 13 woredas were beneficiaries of 
these projects and no other intervention, allowing for the unconfounded effect of those projects to be 
identified. For the remaining priority area projects, nearly all overlapped with one or more of the other 
priority area projects. In order to address that limitation, the econometric specification sought to include 
indicator variables for co-existing projects and estimate priority area specific inverse probability weights 
to rebalance the sample for each treatment indicator. Nevertheless, the possibility remains that impacts 
of specific priority areas could also reflect the effects of overlapping interventions.  

Complete details on the estimation approach are reported in the methodological Annex 2. 

2.2. Context	
National	context	

The agricultural sector in Ethiopia has been the subject of considerable investment in the last ten 
years. In the period from 2009 until 2018, area cultivated with priority area crops24 has expanded 
2.1 percent per annum, while the harvest from such crops has grown at an even faster rate of 
7.1 percent per year (CSA, 2019). The growth in area and output is sustained across most high priority 
crops; however, yield improvements have been strictly concentrated among cereals crops. The focus 
on priority crops adds to the drivers of transformation in Ethiopia, which are evidenced in a declining 
share of agriculture in GDP for the same period – as noted earlier (see Figure 4) – in spite of the 
increases in cultivated area and output for priority crops.  

Table 4. National priority crop cultivation trends 

 Priority crop cultivation 2009–2018 Annual growth rate 
 2009 2011 2018 2009–2018 2011–2018 
Area (ha) 7 939 248 8 668 576 9 761 331 2.3% 1.7% 
Production (kg) 123 387 832 147 964 739 244 231 246 7.9% 7.4% 
Yield (kg/ha) 1 554 1 707 2 502 5.4% 5.6% 

Note: Based on the set of ten priority crops: barley, maize, teff, wheat, sesame, tomato, onion, banana, mango and avocado. 
Source: Authors’ elaboration based on Agricultural Sample Survey (AgSS) data collected by the Central Statistical Agency 
(CSA) of Ethiopia. 

 
24 The priority crops considered in this study include a set of cereal crops (barley, maize, teff and wheat) and a set of higher 
value and horticulture crops (sesame, tomato, onion, banana, mango and avocado). 
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The national tendency, represented in Table 4, is reflected in the four regions where the ATA has 
implemented most of its interventions (see Table A4 in Annex 3). Across Amhara, Oromia, SNNP and 
Tigray, the 2011 to 2018 period is one of positive yield growth for cereal priority crops and yield 
contractions among high value and horticulture crops. Given that the national trend for these regions 
captures the change in yields among producers in areas in that have benefitted from ATA’s work, as 
well as those that have not and thus spans smallholder producers as much as large scale commercial 
farms. Any significant impacts identified from this evaluation thus represent deviations from the 
overall trend of cereal yield growth. 

Among high value and horticulture crops, yield contractions characterize the 2011 to 2018 period. 
The reduction in yields is a reflection of area expanding at a faster rate than output. In the case of fruit 
trees, the faster growth in area relative to output could be indicative of various factors. One could be 
the presence of new plantings, for which full gains have not yet been realized. For example, in the case 
of avocado, full productivity is attained by trees after approximately eight years and lasts until about 
15 years of age (Dorantes et al., 2004). For mango, the stock of fruit bearing trees has been 
documented to be ageing (Bezu et al., 2014; Neguse et al., 2018) thus pointing to potential replanting. 
In contrast, banana can be replanted as often as every five years (Ambisa et al., 2019). Variable 
production conditions could also influence the output trends, as yields can vary considerably under 
different systems of production (Ambisa et al., 2019; Biazin et al., 2016; Dorantes et al., 2004).  

Treatment	area	context	

Whereas the AgSS data provide a national overview of production trends, the ESS dataset enables a 
disaggregation of production statistics into the subset of treatment and control regions of relevance 
to the micro-econometric evaluation, focusing on smallholder rural producers of priority crops. 
As evidenced in Table 5 agricultural households represent nearly 95 percent of all households in the 
ESS-4 sample25 and are characterized by an annual consumption that represents a per-adult equivalent 
expenditure of USD 1.26 per day.26 Across treatment and control areas, significant differences are not 
observed in terms of consumption; however, across other measures of well-being and livelihoods, 
treatment area households in 2018 are significantly different from their control area counterparts. 
Treatment area household heads are more likely to be male and their household members to have 
attained more formal education, even if the overall level is relatively low at less than two years for 
both groups. Treatment areas households are more likely to participate in off-farm work, although 
participation is nonetheless limited across the entire sample at less than 5 percent of households. 
In terms of indicators relevant for agriculture, treatment area households plant a greater surface area 
with priority area crops, they hold more agricultural wealth and are significantly closer to markets. By 
contrast, control area households hold more livestock, which could be related to their greater access 
to credit.  

  

 
25 Based on households with cultivation activities; only 7.3 percent of ESS households are engaged in livestock husbandry. 
26 At the 31 December 2018 exchange rate of Br 27.92 to USD (https://tradingeconomics.com/ethiopia/currency). 
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Table 5. Agricultural household characteristics, 2018 
 

Overall Treatment Control 
Per adult equivalent household consumption (Ethiopian birr) 12 816 12 699 13 261 
Adult equivalents (number) 3.951 3.952 3.949 
Household size (members) 4.840 4.843 4.831 

Female household head (%) 0.240 0.213* 0.343 
Male working age household labour (N) 1.242 1.241 1.248 
Female working age household labour (N) 1.370 1.381 1.327 
Average education adult HH members (years) 1.559 1.674* 1.123 
Household participates in off-farm work (%) 0.044 0.050* 0.021 
Household receives social assistance (%) 0.100 0.074* 0.201 

Household holds credit (%) 0.139 0.116* 0.225 
Distance to market (km) 4.774 4.339* 6.576 
Priority crops area planted (ha) 0.298 0.325* 0.196 
Tropical livestock units (index) 2.136 1.738* 3.639 
Agricultural wealth (index) 0.423 0.432* 0.385 
Households using erosion control structure (%) 0.571 0.592* 0.494 

Household exposed to weather shock (%) 0.150 0.122* 0.253 
Household exposed to price shock (%) 0.147 0.148 0.142 
Number of observations (N) 1 286 739 547 

Notes: * denote significant differences in means across treatment and control areas. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

In terms of priority crop cultivation, maize and teff are the most widely produced cultivars in Ethiopia, 
irrespective of ATA’s efforts. The extent to which other priority crops are cultivated varies with a small 
share of agricultural households cultivating certain cultivars, either due to their need for specific 
agroecological conditions or agricultural know-how, or for the entry-costs that can be steep for 
households that produce on relatively small plots of land. On average, 75 percent of agricultural 
households produced one or more of the priority crops identified for this report, about half of which 
can be accounted for by maize and teff producers. Barley and wheat were each cultivated by about 
one-fifth of households while fruit tree production was reported by 17.0 percent of agricultural 
households (Table 6). Across treatment and control areas, production of teff and wheat is significantly 
more likely among agricultural households in treatment areas. 
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Table 6. Share of agricultural households cultivating priority crops, 2018 
 

Overall Treatment Control 
Any priority crop  0.751 0.785 0.624 
Barley  0.186 0.193 0.159 
Maize  0.442 0.476 0.314 
Teff  0.352 0.410* 0.133 
Wheat  0.201 0.229* 0.094 
Sesame  0.024 0.025 0.022 
Tomato, onion  0.043 0.043 0.046 
Mango, banana, avocado  0.170 0.185 0.114 
N 1 286 739 547 

Notes: * denotes significant differences in means across treatment and control areas. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

On average, priority crop production occurs on a total of one-third of a hectare of land (Table 6). 
Table 7 indicates that producers of teff and sesame crop allocated relatively larger surface area of land 
to their production. The average teff area planted by teff producing households is 0.35 hectares; for 
sesame, the area corresponds to 0.52 hectares. Among fruit tree producers, banana production takes 
place at largest scale, relative to mango and avocado. On average, banana producers harvest from 
approximately 13 mature trees, while for mango and avocado, households are growing, respectively, 
from a stock of three and six fruit-bearing trees.  

The average household-level yields from these crops reflect national trends, with maize recording the 
highest average among cereals, and teff the lowest. Sesame yields reflect those of the national 
average, whereas for horticulture crops, differences exist, which could be due to the low coverage of 
tomato and onion cultivation among the ESS sample. Across treatment and control areas, 
unconditional average yields differ considerably for teff, wheat, sesame and for fruit tree crops, but 
those differences are only statistically significant for wheat. The empirical analysis will identify the 
extent to which the conditional difference in means can be attributed to the ATA. 

Table 7. Average household area cultivated, harvest and yields 

 2018 2011 
Area 
(ha) 

Harvest 
(kg) 

Yield (kg/ha) Yield (kg/ha) 
Overall Treatment Control Treatment Control 

Barley  0.15 203 1 605 1 606 1 600 1 008 386 
Maize  0.14 290 2 268 2 200 2 686 916* 284 
Teff  0.34 289 1 216 1 228 869 779 666 
Wheat  0.25 364 1 626 1 688* 820 740 493 
Sesame  0.50 142 729 700 866 348 101 
Tomato, onion  0.08 309 5 884 6 007 5 430 3 339 3 319 
Mango, banana, avocado 12.03^ 146 16 15 20 8 11 

Notes: Calculation based on reporting from the current agricultural season at the time of data collection (Meher) for annual 
crops and the previous 12 months for permanent crops; ^ permanent crop yields are based on the number of fruit bearing 
trees instead of acreage; * denotes significant difference in means across treatment and control areas.  
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 
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2.3. Results		
This section describes the results from the micro-econometric impact analysis, applying the 
methodology described in Section 2.1, in which outcome indicators are modelled as the inverse 
probability weighted function of a treatment indicator, conditional on household, crop and spatial 
covariates, as expressed by Equation 1. Results on the systemic priority areas (inputs, agricultural 
resources and technology) are reported first, followed by results on production and productivity, and 
commercialization. 

a.	Inputs	

The ACC strategy and ATA’s projects place emphasis on the development of accessible certified and 
improved seed markets and the appropriate use of agrochemicals and fertilizers for enhancing 
production of priority crops in such a way as to ensure land sustainability. The overall findings in 
relation to the use of agricultural inputs demonstrate the following impacts: 

• The likelihood of using improved seeds as a result of ATA’s interventions significantly rises for 
teff (5.7 pp) and wheat (6.5 pp) amongst agricultural households reached by ATA, with stronger 
and larger effects estimated as a result of the ACC initiative (7.1 pp for teff and 9.1 pp for wheat). 

• Agrochemical use by ATA’s household beneficiaries is significantly impacted by ATA’s 
interventions for teff by 7.5 pp. 

• Agrochemicals priority area projects and the ACC cluster strategy are found to be effective in 
increasing the likelihood of agrochemical use for teff and barley. 

• The likelihood of agricultural households’ use of chemical and organic fertilizers significantly 
improves by 23 pp and 18 pp, respectively, as a result of ATA’s interventions. 

• Chemical fertilizer portfolios accessed by agricultural households mark a shift from DAP to 
NPS as a result of ATA’s interventions. Also, priority crop yields show to have improved from 
increased relative use NPS in the fertilizer mix used by these households.  

Improved	seeds	
Reported agricultural household use of improved seed for priority crop production in 2018 is 
26 percent among treatment households and 18.5 percent among those in control areas (see Table 8). 
These figures mask considerable heterogeneity in improved seed use across crops and treatment 
versus control areas for the production of specific crops. Whereas small shares of agricultural 
households in control woredas report use of improved seeds for barley and teff production in the 
previous agricultural season, the shares for producer households in treatment areas are, respectively 
3.7 percent and 16.5 percent. For wheat, maize and horticulture plants, such differences are not 
observed, with significant shares of producers from both groups using such seeds.  

The differences in the share of households using improved seed are not statistically significant, as 
reported in Table A6 in Annex 3, and they reveal that the total number of households using such seeds 
in treatment areas far exceeds those using such seeds in control areas. For example, for maize, which 
has been a crop of considerable focus of the Direct Seed Marketing (DSM) project, the ESS data 
indicates that more than half a million maize producers in ATA treatment areas used improved seeds; 
in control areas the figure stands at 171 568 households. For teff and wheat, the differences are 
starker: 285 221 households reported use of improved teff in treatment areas, versus only 8 500 in 
control areas, and 304 000 wheat producers used improved seeds in ATA areas, nearly ten times the 
figure for control areas. These figures provide an illustration of the outcome of ATA’s efforts towards 
building capacity and market mechanisms for the production and distribution of seeds in their areas 
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of intervention. Those efforts have been measured as providing 32.2 million kg of improved seeds 
under Cooperative Based Seed Production Project (CBSP), and 150 million kg of improved seeds under 
Direct Seed Marketing (DSM) project. 

Table 8. Improved seed use in the last agricultural season (%), 2018 
 

Overall Treatment Control 
Any priority crop 26.0 18.5 24.4 
Among producers of: 
Barley 3.7 0.0 3.1 
Maize 28.3 49.0 31.4 
Teff 16.5 5.7 15.7 
Wheat 31.6 31.0 31.5 
Sesame 2.2 0.0 1.8 
Tomato, onion 41.9 49.3 45.0 
Banana, mango, avocado 2.2 0.0 1.9 
N 739 547 1 286 

Notes: * denotes significant difference in means across treatment and control areas; Table A6 in Annex 3 reports extended 
descriptive statistics for different definitions of treatment areas, with population numbers and tests of differences in means; 
Table A9 in Annex 3 complements this table with region-specific descriptive statistics. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

Estimation results indicate that improved seed use is reported to expand 5.7 pp for teff production 
and 6.5 pp for wheat as a result of ATA’s overall interventions (Table 9). Significant impacts are not 
recorded for improved seed use in other crops. However, focusing only on the ACC initiative indicates 
that improved seed use of cereal priority crops (barley, maize, teff, and wheat) is 15.7 pp greater due 
to ACC interventions and that for priority crops overall, improved seed use is 17.2 pp greater. 
The significant increase in the likelihood of improved seed use for teff and wheat potentially reflects 
the effect of the emphasis on improving seed supply of these two crops. As of the 2014 CBSP 
monitoring, teff and wheat jointly accounted for 76 percent of total seed supply (ATA, 2014). By 
2017/18, the emphasis on wheat remained strong with wheat accounting for 70 percent of total seeds 
sold by seed Unions under CBSP (ATA, 2019). 

Table 9. Impact estimates: improved seed use  
 

Barley Maize Teff Wheat Sesame 
Tomato 

and 
onion 

Mango, 
banana, 
avocado 

Cereal 
crops 

Priority 
crops 

Agricultural Transformation Agency (ATA) impacts  
ATE 0.013 0.016 0.057* 0.065* 0.002 0.009 0.011 0.083 0.096 
Std. error (0.011) (0.055) (0.023) (0.025) (0.002) (0.008) (0.007) (0.061) (0.062) 
N 874 874 874 874 874 874 874 874 874 
Agricultural Commercialization Clusters (ACC) impacts 
ATE 0.016 0.082 0.071* 0.091* 0.002 0.013 0.012 0.157* 0.172* 
Std. error (0.016) (0.061) (0.032) (0.036) (0.002) (0.012) (0.009) (0.070) (0.071) 
N 700 700 700 700 700 700 700 700 700 

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each panel represents a separate estimation.  
Source: Authors’ own elaboration. 
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Emphasis on the importance of using certified seeds in the production of priority crops is conveyed 
through multiple ATA interventions that underpin the production, distribution and marketing of 
improved seed varieties in treatment areas. These projects include Direct Seed Marketing (DSM), 
Agricultural One Stop Shop (AOSS), Input Voucher System (IVS) and Cooperative Based Seed 
Production Project (CBSP). Although the effect of these projects on improved seed use yielded a 
positive magnitude, the effect was not statistically significant (Table A5 in Annex 3).  

The absence of a significant result does not imply that ATA’s projects did not improve take up of such 
seeds, but that take up did not expand significantly more as reflected by the share of agricultural 
households, when comparing to the control group areas that were never exposed to ATA projects. In 
absolute terms, however, the population-weighted number of households reporting improved seed 
use in areas benefitting from the DSM, AOSS, IVS and CBSP projects is substantial, with nearly 
1.1 million households in treatment area using improved seeds for priority crop production, 
as compared to only 206 000 households in control areas (Table A6 in Annex 3).  

However, when isolating the effect of the ACC clusters on improved seed use (Table 10), teff ACC 
clusters were found to significantly increase the likelihood of using improved seeds for teff production 
at a regional level, with the likelihood of use rising by 18.3 pp for SNNP, up to 36.4 pp for Oromia. 
Similarly, the wheat ACC cluster significantly increased the likelihood of use of improved seeds for 
wheat production in Tigray (16.2 pp) and Amhara (16.9 pp).  

Table 10. Effect of teff and wheat ACC cluster on improved seed use of the respective crop 
  

Tigray Amhara Oromia SNNP Overall 
Teff 
  

ATE  0.156 0.199 0.364* 0.183* 0.142 
Std. error 0.102 0.106 0.170 0.084 0.081 
N 511 

   
511 

Wheat 
  

ATE 0.162* 0.169* 0.227 0.084 0.097 
Std. error 0.071 0.090 0.217 0.058 0.064 
N 590 

   
590 

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each panel represents a separate estimation. 
Source: Authors’ own elaboration. 

Agrochemicals	
The use of agrochemicals, such as herbicides, fungicides and pesticides, for priority crop production is 
reported among 20.5 percent of agricultural households in treatment areas and among 14.0 percent 
of control area agricultural households (Table 11). Agrochemical use is observed across nearly all 
priority crops, however, the greatest share of households using agrochemicals report doing so for teff 
(37.1 percent) and for wheat (29.1 percent) among treatment area households.  

As in the case of improved seeds use, the share of households using agrochemicals is not significantly 
different across treatment and control areas,27 but that result masks considerable variability across 
treatment and control areas in the total number of households reporting use of agrochemicals. Among 
all priority crop-producing households, over 860 000 households in treatment areas are using 
agrochemicals for their priority crops, while just over 156 000 households in control areas report their 
use. These differences are also observed for specific priority crops, especially maize, teff and wheat.  
These crops register, respectively, 193 000, 649 000 and 281 000 households using agrochemicals for 

 
27 See Annex 3, Table A6 for the results of tests of differences of means. 



 

 
 

25 

their production in treatment areas. The respective household numbers in control areas are 64 000 
households for maize, 54 000 for teff and 27 000 for wheat. 

Table 11. Agrochemical use (%), 2018 
 

Overall Treatment Control 
Any priority crop  19.1 20.5 14.0 
Barley  5.2 5.5 3.9 
Maize  10.9 9.6 18.2 
Teff  37.0 37.1 36.4 
Wheat  28.8 29.1 26.3 
Sesame  2.0 2.5 0.0 
Tomato, onion  27.1 26.5 25.1 
Mango, banana, avocado  0.0 0.0 0.1 
N 1 286 739 547 

Notes: * denotes significant difference in means across treatment and control areas; Table A7 in Annex 3 reports extended 
descriptive statistics for different definitions of treatment areas, with population numbers and tests of differences in means; 
Table A9 in Annex 3 complements this table with region-specific descriptive statistics.  
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

Although Ethiopia’s agrochemical market is largely dominated by private sector entities (Tamru et al., 
2016), ATA has also targeted the use of agrochemicals through interventions such as the Input 
Voucher System, One-Stop Shops and the Wheat Initiative. Overall, the probability of using 
agrochemicals in priority crop production is found to rise by 10.3 pp nationally due to ATA’s work 
overall, and 16.0 pp when only considering the ACC initiative (Table 12). Agrochemicals use in cereals 
accounts for most of these overall effects, with the likelihood of their use expanding by 10.1 pp due 
to ATA’s work overall, and 15.8 pp due to the ACC initiative. This effect is likely driven by expanded 
use in teff production, the single priority crop for which the likelihood of agrochemical use significantly 
increases as a result of ATA’s interventions. This outcome could reflect the paired effect of declining 
farm sizes, reducing the likelihood of crop rotation as a weed-controlling mechanism notably for teff 
(Tamru et al., 2016), and the cushioning of demand for agrochemicals such as herbicides in treatment 
areas, facilitated by ATA projects, such as IVS and AOSS. 

Table 12. Impact estimates: agrochemical use  
 

Barley Maize Teff Wheat Sesame 
Tomato 

and 
onion 

Cereal 
crops 

Priority 
crops 

ATA impacts         

ATE 0.007 0.027 0.075* 0.030 0.002 0.007 0.101* 0.103* 
Std. error (0.005) (0.018) (0.029) (0.020) (0.002) (0.007) (0.037) (0.037) 
N 874 874 874 874 874 874 874 874 
ACC Impacts         

ATE 0.009 0.054 0.109* 0.040 0.002 0.012 0.158* 0.160* 
Std. error (0.006) (0.030) (0.039) (0.029) (0.002) (0.011) (0.050) (0.049) 
N 700 700 700 700 700 700 700 700 

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each panel represents a separate estimation; Results for banana, mango, avocado omitted due to non-
reporting of agrochemical use for these crops. 
Source: Authors’ own elaboration. 
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Accounting for the role of specific interventions that address agrochemical use demonstrates that for 
priority crops overall, such projects are effective in expanding agrochemical use among priority crop 
producing households. The likelihood of using these inputs for teff production increases 8.5 pp as 
result of the targeted interventions, with significant effects observed across regions at magnitudes 
ranging from 8.7 pp (Tigray) to 15.1 pp (SNNP) (see Table 13). Notably, these effects emerge for 
agrochemical use in barley production for specific regions, increasing the likelihood of use in Amhara 
(+5.3 pp), Tigray (+5.9 pp) and by up to 9.7 pp in SNNP. 

Table 13. Effect of agrochemicals priority area projects on agrochemicals use for teff and 
barley production 
  

Tigray Amhara Oromia SNNP Overall 
Teff 
  

ATE  0.087* 0.126* 0.071 0.151* 0.085* 
Std. error 0.034 0.045 0.038 0.048 0.031 
N 804    804 

Barley 
  

ATE 0.059* 0.053* 0.043 0.097* 0.043 
Std. error 0.024 0.027 0.032 0.044 0.022 
N 804    804 

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each panel represents a separate estimation. 
Source: Authors’ own elaboration. 

The ACC initiative clusters were also found to significantly increase the likelihood of using 
agrochemicals, by 17 pp for teff production and 8.7 pp for barley production (see Table 14). 
Heterogeneity exists in these effects across regions. For teff, the magnitude of effects ranges from 
16.5 pp in Tigray up to 36 pp in Oromia. For barley, the likelihood of agrochemical use increases by 6.8 
pp in Tigray, up to 20.5 pp in Amhara. 

Table 14. ACC crop-specific cluster effects on agrochemicals use for the respective crop 
  

Tigray Amhara Oromia SNNP Overall 
Teff 
  

ATE  0.165* 0.212* 0.361* 0.249* 0.170* 
Std. error 0.046 0.055 0.094 0.062 0.045 
N 708     

Barley 
  

ATE 0.068* 0.205* 0.164* 0.173* 0.087* 
Std. error 0.020 0.027 0.058 0.051 0.024 
N 295     

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each panel represents a separate estimation. 
Source: Authors’ own elaboration. 

Fertilizer:	ATA	focus	
The ATA addresses the appropriate use of fertilizer in multiple arenas through interventions that seek 
to tailor input use to crop and soil needs, others that address supply factors, as well as projects that 
address liquidity constraints. Information system initiatives such as EthioSIS have as an objective to 
link ‘big data’ with smallholder producers through fertilizer demonstrations facilitated by the farmer 
training centres (FTC) and conveying updated fertilizer recommendations according to soil 
characteristics, for which region-specific atlases are produced by the initiative. Among treatment area 
agricultural households, 73.1 percent report the use of organic fertilizer and 62.7 percent the use of 
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chemical fertilizer such as DAP, urea, and NPS in agricultural production. Households in control areas 
are less likely to use each type of fertilizer, with 55.9 percent of producers accessing organic fertilizer 
and 33.0 percent chemical fertilizer.  

Table 15. Fertilizer use, 2018 
 

Overall Treatment Control 
Organic fertilizer use (%) 0. 695 0.731 0.559 
Chemical fertilizer use (%)  0.565 0.627* 0.33 
Chemical fertilizer quantity (kg/ha) 75.92 78.11 67.54 
N 1286 739 547 

Notes: * denotes significant difference in means across treatment and control areas; Table A8 in Annex 3 reports extended 
descriptive statistics for different definitions of treatment areas, with population numbers and tests of differences in means; 
Table A9 in Annex 3 complements this table with region-specific descriptive statistics. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

ATA’s interventions have also impacted agricultural decision-making with respect to fertilizer use. 
On average, the use of both organic and chemical fertilizer is found to expand as a result of ATA’s 
interventions. The likelihood of organic fertilizer uses by priority crop producing households rises by 
18 pp, whereas for chemical fertilizer it rises by 23 pp (see Table 16). Average effects across regions 
are relatively stable, ranging from 16–23 pp for organic fertilizer and 25–27 pp for chemical fertilizer.  

Table 16. Impact estimates on fertilizer use indicators 

  
  

ATA (15 projects evaluated) ACC 
Chemical 

use 
Chemical 
quantity 

Organic 
use 

Chemical 
use 

Chemical 
quantity 

Organic 
use 

Tigray ATE 0.248* -0.040 0.201* 0.313* -0.009 0.169* 
Std. error (0.079) (0.107) (0.069) (0.065) (0.101) (0.079) 

Amhara ATE 0.259* -0.041 0.198* 0.343* -0.008 0.194* 
Std. error (0.079) (0.109) (0.071) (0.068) (0.096) (0.093) 

Oromia ATE 0.258* -0.040 0.225* 0.411* -0.008 0.211 
Std. error (0.087) (0.106) (0.077) (0.090) (0.096) (0.110) 

SNNP ATE 0.273* -0.037 0.164* 0.361* -0.009 0.132* 
Std. error (0.090) (0.096) (0.059) (0.079) (0.101) (0.060) 

Overall ATE 0.230* -0.042 0.180* 0.295* -0.009 0.148* 
Std. error (0.066) (0.110) (0.059) (0.055) (0.107) (0.066) 

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each column represents a separate estimation; fertilizer quantity estimation based on kg of chemical 
fertilizer applied per hectare priority crops cultivated by the household, and estimation only for households reporting use of 
chemical fertilizer. 
Source: Authors’ own elaboration. 

The impact of the ACC initiative impacts chemical fertilizer use to a great extent, with an average 
treatment effect of 30 pp, as compared to 15 pp for organic fertilizer use. These effects contribute to 
narrowing the gap in the share of households using chemical versus organic fertilizer use in ACC areas. 
Across the full estimation sample, 70 pp of households use organic fertilizer, which is 13 pp greater 
than the share using chemical fertilizer. Among ACC areas, the difference in prevalence is 10 pp.  
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Isolating the effect of priority area interventions addressing fertilizer use (AOSS, IVS, Wheat Initiative) 
demonstrates that the joint effect of these specific projects does not significantly change the 
likelihood of using organic fertilizer, while nonetheless increasing the likelihood of chemical fertilizer 
use. Overall, priority crop producing households are 21.4 pp more likely to apply chemical fertilizer as 
a result of priority area projects (Table 17). Across regions, the greater likelihood of chemical fertilizer 
use rises by 20.1 pp (SNNP) up to 24.9 pp (Oromia).  

Table 17. Effect of fertilizer priority area projects on likelihood of organic and chemical 
fertilizer use 
  

Tigray Amhara Oromia SNNP Overall 
Organic  
fertilizer 
  

ATE  0.073 0.077 0.074 0.044 0.061 
Std. error 0.069 0.074 0.072 0.043 0.059 
N 804    804 

Chemical 
fertilizer 
  

ATE 0.236* 0.258* 0.249* 0.201* 0.214* 
Std. error 0.069 0.079 0.082 0.060 0.066 
N 824    824 

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each panel represents a separate estimation. 
Source: Authors’ own elaboration. 

The increased prevalence in fertilizer use does not imply greater quantities of fertilizer are used by 
priority crop producing households. Estimates demonstrate no significant change in the quantity of 
fertilizer used among those who report utilizing fertilizer, indicating that the greater prevalence of 
fertilizer use among households is a combination of greater access and potentially more strategic use 
of these inputs according to production system needs. In other words, the efficiency of the use of 
chemical fertilizer is not linearly increasing above a certain threshold. The empirical findings support 
the relevance of fertilizer recommendations based on soil characteristics that rationalize the use of 
the input and improve its accessibility. This finding is explored further from a specific look at the ATA 
EthioSIS initiative. 

Fertilizer:	EthioSIS	focus	
Whereas a central component of ATA’s project interventions have sought to facilitate linking producers 
with input markets, a critical objective pursued by ATA has also been the appropriate use of fertilizer, 
according to agroclimatic requirements, which would support agricultural yield growth while sustaining 
soil nutrient content. This objective was motivated by evidence of soil degradation as a result of a 
decades-old blanket fertilizer recommendation to apply a combination of 100 kg/ha DAP plus 100 kg/ha 
urea, which was not tailored to specific crop or soil needs, and which has been a major problem for 
Ethiopia’s agriculture, given its highly diverse agroecological zoning. The soil surveying and mapping 
exercise conducted by the EthioSIS initiative has been the central input to produce geo-referenced, crop-
specific fertilizer recommendations for producers across the country. With the establishment of fertilizer 
blending plants, a key objective of EthioSIS is to pair soil and crop-specific fertilizer demand with a 
growing and sufficient supply of the different fertilizer blends (Kassahun et al., 2018).  

The ESS asks households to report their use of fertilizers and quantities applied to each of their fields 
for four categories of inorganic fertilizers: DAP; urea; NPS; and an aggregate category of Other 
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Inorganic Blends.28 Table 18 below maps chemical fertilizer use from 2011 to 2018 across Ethiopia, 
and illustrates how producers shifted from using only DAP and urea to a fertilizer portfolio that also 
integrated NPS and other chemical blends. Whereas 8.2 percent of fields in Ethiopia were reported to 
have received a mix of DAP and urea in 2011, by 2018, only 2.8 percent were so. Instead in 2018, over 
10 percent of fields had urea and NPS applied to them, and 2.9 percent received only NPS. Overall, 
the use of urea has risen from 9.4 percent to 16.5 percent of all fields in Ethiopia, while urea DAP use 
has declined from 14.0 percent to 5.0 percent. Overall use of NPS has grown to cover 13.3 percent of 
all fields in Ethiopia.  

It is worth noting that the fertilizer usage in Table 18 and in this section reflects direct household level 
reporting regarding the fertilizers applied to each field in the last agricultural season. The survey does 
not distinguish which fertilizers are applied to which crops, nor at what point in the agricultural season 
each fertilizer is utilized. It is for this reason that fertilizer use might not fully reflect EthioSIS fertilizer 
recommendations. The fertilizer portfolio reported in Table 18 reflects that which was applied to 
different crops on the same field, or the selection of fertilizer could rely on what households were able 
to acquire on the market, given available fertilizer supplies and household level liquidity constraints. 
Finally, the switch to a new input for producer involves some uncertainty; risk averse farmers may 
proceed cautiously when adopting a new fertilizer, especially if uninsured against the chance the 
inputs performs against expectations (Karlan et al., 2014). In that sense, households may make their 
fertilizer portfolio decisions according to additional factors adjacent to information received regarding 
the latest fertilizer recommendations.  

Table 18. Share of fields in Ethiopia under chemical fertilizer 
 

2011 2018 
Any urea 0.094 0.165 
Only urea 0.012 0.021 
Any DAP 0.140 0.050 
Only DAP 0.058 0.021 
DAP and urea 0.082 0.028 
Any NPS – 0.133 
Only NPS – 0.029 
NPS and urea – 0.104 
NPS and DAP – 0.001 
Any other chemical blend – 0.015 
Only other chemical blends – 0.003 
Other blends and urea – 0.011 

Notes: Note that the use of more than one type of fertilizer on a field does not imply simultaneous use of those fertilizers 
nor necessarily for the same crop, but rather the use of multiple fertilizers on the same field over the previous agricultural 
season. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2011 and 2018), CSA and World Bank, 2020. 

  

 
28 The data are reported for each field, without distinguishing to which crop the fertilizers were applied nor the timing of the 
fertilizer use over the agricultural season; therefore, certain combinations of fertilizer usage are observed that might not be 
reflected in crop-level reporting of fertilizer application. 
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The extent to which these shifts are observed among priority crop producers and in treatment versus 
control areas is illustrated in Table 19. Agricultural households in treatment areas are more likely to 
use any type of chemical fertilizer, including NPS, for which use in treatment areas is over 40 percent 
as compared to 29 percent in control areas.  

Table 19. Share of households using chemical fertilizer, by treatment status 
 

Overall Treatment Control 
Chemical fertilizer overall 0.55 0.61 0.32 
Urea 0.47 0.52 0.28 
DAP 0.16 0.19 0.05 
NPS 0.40 0.43 0.29 
N 1 286 739 547 

Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

Table 20 demonstrates that ATA’s fertilizer and extension projects were instrumental in encouraging 
use of NPS and urea for priority crop production. The likelihood of using NPS was at least 20 pp greater 
for households as a result of ATA’s interventions overall, and from projects in the fertilizer and 
extension areas. The likelihood of using urea increased by nearly 25 pp, while that of using DAP rose 
by a more moderate 10–15 pp.  

Table 20. Likelihood of households using any fertilizer types 
 

Any urea Any DAP DAP and/or 
urea Any NPS Any chemical 

fertilizer 
Organic 
fertilizer 

ATA Overall 
    

  
ATE 0.24* 0.15* 0.09 0.21* 0.29* 0.26* 
Std. error 0.09 0.06 0.06 0.09 0.09 0.10 
N 775 775 864 664 864 844 
Fertilizer projects       
ATE 0.23* 0.11* 0.07 0.25* 0.28* 0.14 
Std. error 0.07 0.05 0.05 0.07 0.07 0.09 
N 684 684 773 573 773 753 
Extension projects 

    
  

ATE 0.24* 0.10* 0.08 0.20* 0.33* 0.19* 
Std. error 0.07 0.05 0.05 0.06 0.07 0.09 
N 652 652 717 541 717 697 

Notes: Maximum likelihood estimation (probit); cluster robust standard errors reported below marginal effects; each panel 
and column represent a separate estimation; estimation for other chemical fertilizer blends (not DAP, urea or NPS) omitted 
given insufficient observations; * denotes significant treatment effect at the 95 percent level. 
Source: Authors’ own elaboration. 

The unique use of urea instead decreased by 2–3 pp as a result of ATA overall, most likely due to the 
increased prevalence of its application in combination with NPS (Table 21). The likelihood of 
households using only urea and NPS rose by 15–18 pp as a result of ATA projects. This result contrasts 
with the 6 pp greater likelihood of using DAP and urea together as a result of extension projects in 
treatment areas. 
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Table 21. Likelihood of households using only the indicated chemical fertilizer(s) 
 

Only urea Only DAP Only NPS DAP and urea Urea and NPS 
ATA Overall 

    
 

ATE -0.03* 0.01* 0.00 0.04 0.15* 
Std. error 0.02 0.00 0.00 0.02 0.05 
N 703 753 662 723 662 
Fertilizer projects      
ATE -0.02* 0.02* 0.00 0.02 0.15* 
Std. error 0.02 0.01 0.00 0.01 0.04 
N 597 697 606 617 606 
Extension projects 

    
 

ATE -0.03* 0.03* -0.01 0.06* 0.18* 
Std. error 0.02 0.02 0.01 0.03 0.07 
N 754 844 753 774 753 

Notes: Maximum likelihood estimation (probit); cluster-robust standard errors reported below marginal effects; each column 
and panel represent a separate estimation; results for other chemical fertilizer blends (excluding DAP, urea or NPS) omitted 
given insufficient observations; * denotes significant treatment effect at the 95 percent level. 
Source: Authors’ own elaboration. 

Whereas the previous tables illustrate the role of the ATA and its fertilizer projects in defining the 
likelihood of using specific chemical fertilizers, Table 22 presents estimates of ATA’s impact on the 
fertilizer use decision-making process for priority crop production. Household use of NPS for priority crop 
production is more than 5 times more likely due to the ATA, and over ten times more likely due to ATA 
fertilizer and extensions projects, as compared to not using any chemical fertilizers. These treatment 
effects are 1.5–3 times greater than for the use of only DAP and/or urea, suggesting ATA projects were 
a transmission mechanism for the newer, EthioSIS-informed fertilizer recommendations.  

Table 22. ATE on fertilizer portfolio choice 
  

(1) 
ATA 

(2) 
Fertilizer projects 

(3) 
Extension projects 

Only DAP and 
urea 

RRR 3.42* 3.79* 4.79* 

Std. error (1.47) (2.01) (2.68) 
Diversify into 
NPS and other 
blends 

RRR 5.11* 10.80* 11.40* 
Std. error (3.98) (6.67) (9.07) 

 N 864 773 717 
Notes: Multinomial logit model with base category of “no chemical fertilizer use”; cluster robust standard errors reported 
below the relative risk ratio; each column represents a separate estimation; * denotes significant treatment effect at the 
95 percent level. 
Source: Authors’ own elaboration. 

The effect of priority crop yields of the shift towards NPS and NPS and urea is documented in Tables 23 
and 25. Table 23 reports the effect of using specific types of fertilizers on priority crop yields, 
demonstrating that without factoring in quantities of use, a relationship with yields cannot be isolated.  
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Table 23. Relationship between chemical fertilizer use and priority crop yields 
 

Barley Maize Teff Wheat Sesame Tomato, 
onion 

Banana, 
mango, 
avocado 

NPS use        
Elasticity 0.159 0.261 -0.016 0.102 -0.687 0.848 -0.243 
Std. error (0.143) (0.184) (0.140) (0.177) (0.683) (1.038) (0.343) 
N 177 488 296 178 34 24 231 
Urea and NPS use 

       

Elasticity 0.136 0.144 0.188 0.135 -0.505 1.19 -0.409 
Std. error (0.124) (0.151) (0.153) (0.154) (0.674) (1.439) (0.376) 
N 177 488 296 178 34 24 231 
Any fertilizer use 

       

Elasticity 0.332 -0.039 -0.233 -0.154 -0.212 1.626 -0.156 
Std. error (0.178) (0.190) (0.308) (0.386) (0.492) (2.211) (0.276) 
N 177 488 296 178 34 24 231 

Notes: Ordinary Least Squares regression (OLS); cluster-robust standard errors reported below elasticities; each column 
represents a separate estimation of the fertilizer use elasticity of priority crop yields, for the specific type of fertilizer 
indicated in each panel; priority crop yields estimated only for producing households; * denotes significant treatment effect 
at the 95 percent level. 
Source: Authors’ own elaboration. 

Table 24 reports results from estimations of the quantity (kg) per hectare used of NPS, NPS and urea, 
and of any chemical fertilizer on output (kg) per hectare of barley, maize, teff and wheat. The analysis 
finds that a one-percent increase in NPS or NPS and urea kg/ha is associated with an increase in teff 
yields of about 309 kg/ha, and of wheat yields of 618 kg/ha. A one percent increase in the quantity 
used of any type of chemical fertilizer is associated with gains to teff yields of circa 445 kg/ha. 
The magnitude of the return to increasing fertilizer intensity is remarkably high for specific crops, 
however, given that fertilizer recommendations are conveyed via extension services and training, such 
as through Farmer Training Center (FTC) demonstrations, the estimated effects are also capturing the 
effect of related interventions and support that enhance the effect of engaging in and increasing 
fertilizer use.  
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Table 24. Relationship between chemical fertilizer kg/ha and priority crop yields 
 

Barley Maize  Teff Wheat Priority crops 
NPS          
ATE 11 144 309* 151 9* 
CI-low -72 -185 171 -176 5 
CI-high 93 472 448 479 14 
N 156 468 258 151 779 
Urea and NPS 

    
 

ATE -11 152 391* 618* 9* 
CI-low -135 -185 255 109 5 
CI-high 113 489 526 1128 14 
N 178 468 258 185 779 
Any chemical fertilizer 

    
 

ATE -11 175 445* 218 10* 
CI-low -146 -215 283 -98 4 
CI-high 125 565 607 534 16 
N 178 468 258 147 738 

Notes: Heckman selection model; 95 percent confidence bounds reported below average treatment effects; * denote 
significant effects at the 95 percent confidence level; each column and panel represent a separate estimation.  
Source: Authors’ own elaboration. 

The estimates above do not differentiate the role of ATA’s projects since shifts in chemical fertilizer use 
towards NPS were not unique to woredas that implemented ATA projects nor to ACC initiative areas. 
EthioSIS’ scope is nation-wide and households in both treatment and control areas are documented as 
having engaged in fertilizer portfolios diversified apart from the former DAP plus urea recommendation. 
Assuming EthioSIS was the single source of information for the updated fertilizer recommendations, 
these estimates provide evidence that EthioSIS engendered a shift to more diverse fertilizer portfolios, 
and that such shift was linked to yield improvements in key priority crops.  

Isolating the joint effect of ATA and NPS kg/ha on overall priority crop yields revels that the treatment 
effect of a one-percent increase in NPS use leads to a 19 percent increase in priority crop yields 
(Table 25). Comparably, a one-percent increase in urea plus NPS in combination with ATA interventions 
contributes to 16.4 percent greater priority crop yields. By contrast, treatment effects do not emerge 
when testing for the increased intensity of DAP plus urea use. This evidence could be reflecting ATA 
interventions as a mechanism through which EthioSIS-informed fertilizer recommendations were 
conveyed. In particular, the FTC served to disseminate knowledge about crop and soil specific fertilizer 
use to producers (Kassahun et al., 2018). 

Table 25. Relationship between chemical fertilizer kg/ha, ATA, and priority crop yields 
 

(1) 
NPS 

(2) 
Urea and NPS 

(3) 
DAP and urea 

ATE 0.199* 0.164* 0.024 
Std. error (0.042) (0.048) (0.060) 
N total 596 593 603 

Notes: Heckman selection model; cluster-robust standard errors reported below elasticities; first stage results not reported; 
each column represents a separate estimation; * denotes significant treatment effect at the 95 percent level. 
Source: Authors’ own elaboration. 
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b.	Agricultural	extension	services	and	technology	

ATA’s activities to remove bottlenecks that impede access to modern inputs are complemented by 
interventions to support informed agricultural decision-making, and access to productivity-improving 
assets and infrastructure. The micro-level evaluation identified the following results in this domain: 

• Access to extension and advisory services by ATA’s beneficiary households expanded by over 
17 pp as a result of ATA’s interventions, broadening the reach of already-widespread provision 
of extension services in Ethiopia; 

• Support in the use of irrigation by ATA targeted at households producing horticulture crops 
proved effective in increasing the likelihood of its use by 11 to 18 pp; 

• Access to mechanization among agricultural households benefiting from ATA’s interventions 
remains scant at national level; and 

• Irrigation use among ATA-targeted households that cultivated horticulture increased 
significantly due to the ATA, by 17.9 pp. For horticulture producing households in Tigray and 
Amhara the effect is greater, with 29.6 pp and 60.2 pp respectively.  

Extension	services	
Building capacity of farmers for enhanced and sustainable production outcomes is a central tenet of 
extension/advisory services. Across Ethiopia, these services are accessed on average by 66.4 percent 
of agricultural households (see Table 26). The extent to which households report their use is 
differentiated by treatment status, with 70.5 percent of treatment area households having received 
advice in the 12 months preceding the survey, and only 50.9 percent of control area households 
reporting the same.  

Stratifying by producers of specific priority crops demonstrates considerable variation for the average 
prevalence of access. Barley, wheat and sesame producers report somewhat higher access to 
extension, whereas producers of fruit tree crops report relatively lower use of such services. Across 
treatment and control areas, the differences in means are not statistically significant. Table A7 in 
Annex 3 reports results from those tests of differences in means, alongside the total number of 
households accessing such services. In treatment areas, nearly 3 million producing households 
indicate their access to extension, as opposed to 567 000 in control areas. 

Table 26. Household access to extension services, overall and for producers of specific crops 
 

Overall Treatment Control 
Overall 0.664 0.705 0.509 
Among producers of: 

   

Barley 0.833 0.856 0.729 
Maize 0.748 0.756 0.698 
Teff 0.783 0.799 0.606 
Wheat 0.859 0.853 0.914 
Sesame 0.832 0.805 0.966 
Tomato, onion 0.751 0.819 0.500 
Mango, banana, avocado 0.665 0.657 0.724 

Notes: * denotes significant difference in means across treatment and control; Table A8 in Annex 3 reports extended 
descriptive statistics for different definitions of treatment areas, with population numbers and tests of differences in means; 
Table A9 in Annex 3 complements this table with region-specific descriptive statistics. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018). 
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Various ATA projects contribute a focus on improving access to extension services, such as the Farmer 
production clusters/Acceleration full package (FPC), Agro-met, the Teff improvement project (TIP), 
and farmer training centres (FTC). Although individual projects in the ESS estimation sample are not 
found to significantly shift access to extension or advisory services within ATA’s areas of intervention 
at national level, the overall effect is positive and significant with the probability of using such services 
by agricultural households 17 pp greater as a result of ATA’s interventions in treatment areas 
(Table 27). This result is significant across regions, with effects ranging from 15.4 pp (Oromia) to 17.8 
pp (Tigray). The ACC initiative is also found to increase the likelihood of using such services by 17.6 pp, 
with slightly larger magnitude effects across regions spanning from 17.5 pp in SNNP up to 21.4 pp 
for Oromia.  

The increased attention to government-supported extension services in Ethiopia dates back around 
15 years, when the mainstreaming of such services as a public service gained momentum under two 
consecutive five-year plans (Davis et al., 2010; Dorosh and Minten, 2020). Under ATA, one major 
innovation in this domain is the 8028 Farmer Hotline, a project that seeks to improve extension 
services across Ethiopia by providing producers with tailored advice about 21 crops in five languages.  

With the objective of ensuring the adoption and sustained use of agronomic best practices by 
engaging smallholder farmers with agronomic experts, the hotline has registered nearly 4.5 million 
users across the country as of 2019. The level of take up offers anecdotal evidence that significant 
demand for the project exists and that is has traction among producers. The impacts on access to 
extension services are likely to capture, to some extent, the effect of the 8028 project, but because of 
its nation-wide implementation, and the lack of a single indicator linking the use of extension services 
in the ESS to 8028, the project’s impact is not isolated in the current analysis.  

Table 27. Impact estimates on access to extension services  

  ATA ACC 
Tigray ATE 0.178* 0.181* 

Std. error (0.070) (0.077) 
Amhara ATE 0.164* 0.185* 

Std. error (0.066) (0.080) 
Oromia ATE 0.154* 0.214* 

Std. error (0.066) (0.094) 
SNNP ATE 0.171* 0.175* 

Std. error (0.071) (0.076) 
Overall ATE 0.170* 0.176* 

Std. error (0.066) (0.073) 
Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each column represents a separate estimation. 
Source: Authors’ own elaboration. 
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Box 1. Extension services for optimizing improved seed use  

The appropriate usage of improved seeds is a key factor underpinning their yield potential. For 
this, the linkages to extension services are essential for informing farmers of new varieties, and in 
the case of take up, guiding in the use of complementary inputs to optimize output under such 
seeds. Indeed, nearly 78 percent of agricultural households using improved seeds also accessed 
extension and advisory services, more than double the share among households that did not use 
improved seeds (Table 28). Similarly, chemical fertilizer is used by nearly all households using 
improved seeds, as opposed to fewer than half of households that do not use improved seeds. 
Similar trends are observed as well for the use of agrochemicals and crop rotation. These statistics 
provide anecdotal evidence of appropriate synergies across priority areas. However, the limited 
area cultivated with improved seeds signals potential for further emphasis on this and related 
priority areas. 

Table 28. Use of complementary resources and inputs, by use of improved seeds 

 Improved seed using households 
Non-users Overall Treatment Control 

Extension services use (%) 0.784 0.817 0.609 0.360 
Chemical fertilizer use (%) 0.918 0.939 0.803 0.450 
Chemical fertilizer (kg/ha) 165.840 143.726 283.239 44.845 
Agrochemicals use (%) 0.334 0.329 0.363 0.145 
Crop rotation 0.910 0.915 0.882 0.625 
Share of area cultivated 
with improved seeds 

0.310 0.315 0.286  

N 221 177 44 1 065 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018). 

Mechanization	
Mechanization in agriculture has the potential to support the production process across all phases, 
however, its use has been documented as limited among producers in Ethiopia (Minten et al., 2014; 
Berhane et al., 2016). The emphasis on this priority area seeks to improve access to mechanization 
and thus improve agricultural productivity through the establishment of mechanization service 
centers, which provide an avenue to pay for mechanization services. 

The ESS data collects data on mechanization from an asset perspective and in terms of reported use. 
First, it asks households to report ownership of mechanized agricultural assets, such as ‘improved 
tractor’, which provides a proxy of access to mechanization for household agricultural activities. 
Second, households can report actual use of their own, borrowed or rented mechanization to harvest 
output from the latest agricultural season.  

Very few households report ownership of a modern tractor, and a nominal share report having used 
their own, borrowed or rented harvesting machine in the last agricultural season. Aggregating these 
two representations of access to mechanization into a single indicator, Table 29 indicates that 
1.9 percent of priority crop producing households own or use mechanization. Horticulture, maize and 
teff producers are more likely to report the use of mechanization, with variable differences across 
treatment status.  
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Table 29. Access to mechanization, overall and for producers of specific priority crops 
 

Overall Treatment Control 
Own modern tractor 0.003 0.002 0.008 
Used machine for harvesting 0.017 0.018 0.015 
Overall: Own, access and/or used mechanization  0.019 0.018 0.020 
Among producers of: 
Barley 0.004 0.005 0.000 
Maize 0.023 0.023 0.027 
Teff 0.017 0.019 0.000 
Wheat 0.005 0.006 0.000 
Sesame 0.005 0.000 0.032 
Tomato, onion 0.086 0.109 0.000 
Mango, banana, avocado 0.046 0.040 0.092 

Notes: * denotes significant difference in means across treatment and control; Table A8 in Annex 3 reports extended 
descriptive statistics for different definitions of treatment areas, with population numbers and tests of differences in means; 
Table A9 in Annex 3 complements this table with region-specific descriptive statistics. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018). 

Using the main indicator of the reported use of a mechanized harvester, ATA’s impact on access to 
mechanization is neither significant for the overall sample, nor across regions (Table 30). The lack of 
impacts is likely due to the limited sample of the ESS exposed to the mechanization service centers 
(MSC) since the implementation was only captured by two woredas in the survey. This outcome 
coincides with other findings regarding the general low level of mechanization among agricultural 
households in Ethiopia (Berhane et al., 2016), pointing to structural challenges in improving uptake. 
One of those constraints was identified as a high duty on the import of agricultural machinery, which 
was only removed at the end of 2019. The removal of this constraint could point to upcoming 
improvements in the operations of MSC and eventually use of mechanization by agricultural producers 
(GIZ, 2020). 

Table 30. Impact estimates on access to and use of mechanization 

    ATA ACC 
Tigray ATE -0.006 0.004 

Std. error (0.007) (0.010) 
Amhara ATE -0.007 0.003 

Std. error (0.008) (0.008) 
Oromia ATE -0.013 0.012 

Std. error (0.017) (0.030) 
SNNP ATE -0.011 0.006 

Std. error (0.017) (0.013) 
Overall ATE -0.010 0.005 

Std. error (0.013) (0.012) 
Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each column represents a separate estimation. 
Source: Authors’ own elaboration. 
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Irrigation	
Most agricultural production in Ethiopia is rainfed, with only 6.8 percent of agricultural producers having 
irrigated their fields in the previous 12 months, a share that varies considerably across treatment status 
(Table 31). For horticulture crops, however, differences are observed across treatment and control 
areas. Among producers of horticulture crops in treatment areas, 10.4 percent report having irrigated 
fields, whereas among control area households, the share rises to 17.2 percent. Among producers of 
fruit tree crops, the share accessing irrigation is significantly greater among treatment area households 
at 5.9 percent. 

Table 31. Irrigation access, among producers of horticulture crops 
 

Overall Treatment Control 
Overall 0.068 0.052 0.125 
Among producers of: 

   

Horticulture crops overall 0.114 0.104 0.172 
Fruit tree crop 0.053 0.059 0.014 

Notes: * denotes significant difference in means across treatment and control; Table A8 in Annex 3 reports extended 
descriptive statistics for different definitions of treatment areas, with population numbers and tests of differences in means; 
Table A9 in Annex 3 complements this table with region-specific descriptive statistics. 
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

The importance of irrigation for horticulture crop production has underpinned the design of specific 
interventions to support expanded access to and use of irrigation systems as part of ATA’s operations. 
Such projects include the Sustainable Household Irrigation Value Chain Development (SHII-VCD) 
project, and Integrated Shallow Groundwater Irrigation Development (ISGWID) project.  

Reported use of irrigation among ATA targeted households that cultivated horticulture crops is found to 
increase significantly by 17.9 pp as a result of ATA interventions (Table 32). Across regions, this effect is 
robust for horticulture producing households in Tigray and Amhara, for which the likelihood of irrigating 
is, respectively, 29.6 pp and 60.2 pp greater due to the ATA. For SNNP, the likelihood is 9 pp higher. 

Table 32. Impact estimates on access to irrigation 
 

ATA ACC 
All  

producers 
Horticulture  
producers 

Fruit tree  
producers 

All  
producers 

Horticulture  
producers 

Fruit tree  
producers 

Tigray Elasticity 0.011 0.296* 0.504* 0.011 0.012 0.382* 
Std. error (0.054) (0.07) (0.217) (0.054) (0.054) (0.082) 

Amhara Elasticity 0.012 0.602* 0.586* 0.012 0.014 0.671* 
Std. error (0.055) (0.218) (0.252) (0.055) (0.057) (0.236) 

Oromia Elasticity 0.008 0.381* 0.000 0.008 0.001 0.468 
Std. error (0.04) (0.285) (0.000) (0.04) (0.005) (0.29) 

SNNP Elasticity 0.004 0.090* 0.033 0.004 0.004 0.050* 
Std. error (0.017) (0.044) (0.018) (0.017) (0.016) (0.023) 

Overall Elasticity 0.008 0.179* 0.119* 0.008 0.008 0.148* 
Std. error (0.035) (0.059 (0.043) (0.035) (0.034) (0.04) 

Notes: Cluster-robust standard errors reported below average treatment effect; * denotes significant treatment effect at the 
95 percent level; each column represents a separate estimation. 
Source: Authors’ own elaboration. 
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Narrowing in on the ACC initiative, the magnitude of the overall treatment effect among producers of 
banana, mango and avocado on irrigation use is slightly smaller at 14.8 pp, however, across regions, 
the ACC impact is stronger. For households engaged in horticulture production in Tigray, the ACC 
increases the likelihood of irrigating production by 38.2 pp, while for those in Amhara, the treatment 
effect expands to 67.1 pp. Finally, as a result of the ACC initiative, horticulture-producing households 
in SNNP are 5.0 pp more likely to use irrigation.  

The effect of priority area projects focused on irrigation demonstrates that irrigation-specific 
interventions contribute to a 29 pp greater likelihood of using irrigation for horticulture crop 
production (Table A5 in Annex 3).  

c.	Production	and	productivity		

The preceding sub-sections have demonstrated that the interventions implemented by the ATA and 
targeted to specific components of the agricultural system have been effective in shifting access and 
use of essential productive resources among smallholder agricultural households in Ethiopia. These 
targeted interventions are contributing to overcoming production constraints experienced by 
producers in Ethiopia. Whether those shifts have been paired with corresponding changes in priority 
crop output, yields and sales is the topic of this section, which is organized by crop categories. The 
issue of yields, in particular, is a key part of the evaluation not only because of the micro-level analysis 
insights on them we are getting, but also because it provides invaluable input for the economy-wide 
assessment that is presented in Section 3. The main findings from the analysis of this section indicates: 

• ATA’s interventions contributed to an approximate doubling of wheat yields, an effect that is 
robust for the ACC initiative and attributable in part to gains from inputs interventions; 

• Maize yields improve as a result of ATA interventions related to improving uptake of NPS 
fertilizer; and 

• Treatment effects on teff yields are positive only for households with diverse priority crop 
portfolios and a greater productive resource base. 

Cereals	
Estimates of impacts on outcomes of barley, maize, teff and wheat cultivation reveal positive and 
significant treatment effects for wheat, which are juxtaposed against negative and significant effects 
for teff. For barley and maize, significant estimates do not emerge. In terms of barley, the vast 
emphasis of ATA’s interventions has been directed at the malt barley variety, which is not sufficiently 
observed in the ESS survey for conducting a representative analysis. Let us approach this analysis on 
a case-by-case basis in what follows. 

WHEAT 
The cultivation of wheat is emphasized as a priority crop given the widespread demand in Ethiopia for 
this commodity for bread and pasta production, and as animal fodder. Demand for wheat typically 
outstrips domestic supply, such that the country relies on a regular stream of wheat imports, which 
are secured through a quota system. The ATA’s investments in wheat production and productivity are 
concentrated in particular in the ACC Cluster approach and the Wheat Initiative, which like the ACC, 
took on a crosscutting approach, addressing multiple systemic priority areas.  

The positive treatment effects obtained for wheat production and productivity evidence the effects 
of these investments (Table 33). For harvest, the average impact of the ATA is positive and significant 
with an average household-level production gain of 89 kg. The positive effect on wheat harvest is also 
observed for wheat yields, which are found to expand on average by 1 593 kg/ha. This average result 
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is characterized with wide confidence bounds of 55 kg/ha up to 6 020 kg/ha, which reflects the great 
heterogeneity in rural Ethiopia across households that range from subsistence wheat producers to 
progressive farmers that under optimal conditions are able to cultivate up to 7 000 kg/ha (Tadesse 
et al., 2019).29  

The mechanisms underlying positive treatment effects on wheat can be traced to interventions in 
multiple priority areas. In terms of specific priority areas, projects addressing inputs such as improved 
seeds, agrochemicals and fertilizer30 are found to increase yields in wheat production by a factor of 
451 kg/ha. Finally, the effect of cultivating in an ACC wheat cluster is also found to positively affect 
harvest quantities and yields; these effects, however, are not significant at the 95 percent 
confidence level.  

Table 33. Average treatment effects on wheat harvest and yields 

  Yield 
Harvest Overall Inputs projects 

ATA 89* 1 593* 451* 
CI-low 22 55 38 
CI-high 280 6 020 1 055 
N 136 136 40 
ACC 92* 1 510*  
CI-low 24 54  
CI-high 281 5 557  
N 101 101   
ACC Cluster 57 235  
CI-low -37 -391  
CI-high 259 1 617  
N 102 102   

Notes: 95 percent confidence bounds reported below average treatment effects; “Inputs projects” refer to ATA projects in 
the seeds, fertilizer and agrochemicals priority areas; each column and panel represent a separate estimation; * denotes 
significant treatment effect at the 95 percent level. 
Source: Authors’ own elaboration. 

BARLEY AND MAIZE 
Treatment effects on barley and maize output and yields do not emerge for the overall impact of ATA. 
Given the emphasis of multiple ATA interventions on these priority crops, data constraints may limit 
the identification of impacts on the specific varieties that have been the focus of ATA’s investments.  

In the case of barley, it is first necessary to highlight that the overarching emphasis of ATA 
interventions has been directed to malt barley production. Malt barley is a commercially-oriented 
commodity for which international companies in Ethiopia have robust demand. Over the period 
covered by this evaluation, Ethiopia has been the source of investment among large-scale companies 
in terms of establishing malting factories. Investments seek to raise the profile of malt barley among 
Ethiopian producers to achieve locally sourced malt for Ethiopia’s breweries. The ATA has played an 
active role in facilitating these investments.  

 
29 The macroeconomic simulations of Section 3 run sensitivity analysis according to these confidence intervals. 
30 These projects include DSM, CBSP, AOSS and IVS. 
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The case of Asela Malt Factory, which accounted for nearly 70 percent of the national malting capacity 
until 2018 and has been supported by ATA, exemplifies the potential of ATA’s interventions in 
enhancing the sourcing of local crops by agroindustry. Reports by ATA31 show that Asela sourced about 
30 percent of its barley requirements from imported barley in 2013–2014. Three years later, the 
factory was exclusively sourcing barley from local production, replacing its demand for barley imports 
entirely. New international entrants into the malting industry, including Brootmalt and Souflet, have 
also started to demand local malt barley production for their processing activities. The expectation by 
ATA is that these factories achieve similar outcomes to that of Asela in being able to source all their 
demand locally.  

That said, and despite the high value of this commodity and investment potential, the production of 
malt barley is still relatively small among small-scale producers in Ethiopia,32 such that the investments 
of the ATA in this priority crop are not captured by the current analysis. Given the limited participation 
among agricultural households in malt barley production, the current analysis is instead capable of 
capturing the trends in non-malt varieties of barley. Impact estimates of land use demonstrate that in 
2018 households cultivated 29.6 percent less land with non-malt barley varieties as a result of ATA’s 
interventions. Among barley producers in the ESS, the area cultivated is found to have been reduced 
by 86.2 percent. This outcome is not due to producers leaving barley production, as no significant 
impact is found in terms of participation in the production of this crop.  

The role of ATA’s interventions in supporting the malt barley sector among Ethiopian producers in the 
priority regions is instead documented by ATA’s project documents, in particular from the ACC 
initiative, which established a malt barley cluster strategy in each of its operational regions. The ACC 
strategy for malt barley sets targets of 49 percent yield growth to reach 4 300 kg/ha and marketed 
surplus to rise from 19 percent to 58 percent by 2019 (ATA, 2017b). However, stocktaking of malt 
barley production from 2013 until 2016 recorded average yields reaching 2 000 kg/ha and marketable 
surplus of 14 percent. The midterm review of the ACC initiative attributes the below-target yields to 
limited availability and use of modern inputs, mechanization, as well as broader value chain issues 
regarding credit, information and processing capacity (ATA, 2017a). Monitoring of impacts on malt 
barley impacts is nonetheless constrained by the small share of smallholder households engaged in its 
production (Dejene et al., 2019) and thus requires a survey strategy that oversamples malt barley 
producers to assess their progress. 

In the case of maize, overall treatment effects do not emerge as significant, however, for different 
reasons than for teff. Maize producers are not found to constrain the area cultivated with maize, or 
to have disproportionately left land fallow. Instead, when isolating the effect of specific mechanisms, 
the role of fertilizer does emerge for maize (Table 34). The use of NPS is associated with yield gains 
amounting to nearly 740 kg/ha due to the ATA, and about 488 kg/ha due to the ACC initiative. These 
gains are notable for a crop that is widely cultivated among smallholder producers and is a staple food 
for many rural households, with approximately 77 percent destined to rural household consumption 
(CSA and World Bank 2013, 2015). The effect of these gains might not emerge for the overall maize-
producing sample because of the large share of maize producers that do not yet use NPS fertilizer 
(53 percent).  

 
31 Information provided by ATA.  
32 The review of seed varieties cultivated by producers in the ESS was unable to identify any production based on malt barley 
variety.  
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Table 34. Maize yields gain from increase in NPS fertilizer use 
 

(1) 
ATA 

(2) 
ACC 

ATE 737* 488* 
CI low 302 78 
CI high 1 172 899 
N 336 305 

Notes: Heckman selection model; 95 percent confidence bounds reported below average treatment effects; * denotes 
significant treatment effect at the 95 percent level; first stage results not reported; each column represents a separate 
estimation. 
Source: Authors’ own elaboration. 

TEFF 
As indicated in Table 29, the effect of the ATA on teff output and yields is found to be negative and 
significant. This average result masks the heterogeneity among teff producers and the variability in 
how they may benefit from ATA’s interventions. For example, the impact estimate on teff yields from 
the effect of ACC clusters and priority area interventions are both positive and significant (Table 35). 
The effect of the ACC teff cluster is found to contribute to 35 percent greater teff yields–of 
approximately 69 kg/ha, while the effect of markets priority area projects increase teff yields by over 
1 100 kg/ha. These effects are consistent with findings from treatment effects on access/use of inputs, 
which demonstrated that the ACC teff cluster improved the likelihood of using improved seeds and 
agrochemicals for teff production. The positive yield impact of the ACC Cluster could thus be 
representing the effect of agrochemicals and/or improved seeds for teff, the latter of which has been 
documented to support the productivity of teff (Assefa et al., 2011).  

Table 35. Average treatment effects on teff yields 
 

  ACC Cluster Priority areas Crop portfolios 
(1) (2) (3) (4) (5) (6) 

Teff overall 
ATE 

Teff cluster Markets Monoculture Cultivate 
multiple crops 

Also grow 
maize 

ATE -2 391 69 1 124 -4 721 263 246 
CI-low -3 103 4 243 -5 421 102 77 
CI-high -1 319 159 2 301 -1 306 522 533 
N 224 87 150 26 198 162 

Notes: 95 percent confidence bounds reported below average treatment effects; * denotes significant treatment effect at 
the 95 percent level; each column represents a separate estimation. 
Source: Authors’ own elaboration. 

Heterogeneity analysis reveals that the sign and magnitude of the ATA impact on teff production 
depends on production factors, such as land size and access to livestock. In particular, a negative 
average treatment effect is concentrated among the bottom half of the land distribution of teff 
producers33 (see Figure 6), whereas among the top half, the effect instead changes signs. A similar 
trend is found for the average treatment effect over livestock holdings.  

 
33 The median area cultivated with teff among its producers is 0.24 hectares. In the ESS sample, those producing above the 
median report cultivating up to 2.6 hectares of land with teff. 
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These results suggest that smaller producers face different constraints than teff producers of greater 
scale. For example, teff producers that cultivate up to one-quarter of a hectare of land with teff report 
significantly lower levels of improved seed use (11 percent) as compared to those that cultivate 
greater areas of teff (20 percent). They report fewer livestock holdings and less household adult labour 
availability.  

Since increasing the scale of production for a single household is not within the scope of ATA’s 
activities, other entry points could be pursued in order to engage the smallest scale producers in the 
productivity-enhancing interventions facilitated by the ATA. Furthering this objective has the potential 
to engender meaningful changes in living standards of the smallest smallholders.  

Figure 6. Average treatment effect on teff yield, over measures of scale of production 

  
Source: Authors’ own elaboration. 

The role of diverse production systems also influences the sign of ATA’s impact on teff output. 
Whereas the impact is robustly negative for mono-cultivating teff producing households, those that 
engage in multiple cropping regimes are instead positively and significantly impacted by ATA’s 
interventions (Table 35). In particular, among households that also produce maize, the impact of the 
ATA on teff output expands to 246 kg/ha.  

The heterogeneous magnitude and sign of results for teff point to the complexity of extending support 
to a crop that, while widely cultivated, has not yet optimized production conditions to fully scale up 
yields. The heterogeneity of results points to gains among households that operate at greater scale, 
a common finding with the commercialization analysis of the next section, suggesting that greater 
scale producers may be cultivating more marketable varieties of teff. 

Production practices and access to assets are also relevant. Other studies published on improving teff 
yields point to the importance of improving cultivation practices, such as shifting from broadcasting 
to row planting, a technique that could improve teff yields (Berhe et al., 2011; Fufa et al., 2011). 
The use of mechanization for this purpose could relax the steep labour requirements of the different 
sowing method. However, to engage in a different profile of agricultural investment, such as this one, 
could be beyond the reach of the vast majority of teff producers, given the limited access to 
mechanization, documented in Section 2.3.b, and that the vast majority of teff production is not 
commercialized (see Table 37 in Section 2.3.d) such that the returns to investment are not directly 
monetized. In practice, take up of this practice is not widespread, which points to the challenge of 
encouraging new patterns of agricultural decision-making. 
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High	value	crops:	Sesame	and	horticulture	

SESAME 
Sesame production is observed among a small share of ESS households, with fewer than 3 percent 
reporting any cultivation of this priority crop. For the small set of households in the sample that do 
cultivate sesame, the impact of the ATA on sesame harvest and yields is found to be positive, with 
yield gains of 433 kg/ha as a result of the ATA overall, and 613 kg/ha as a result of the ACC initiative. 
Given the low number of observations, results could not be disaggregated further to explore region 
effects or perform other heterogeneity analysis. 

Table 36. Average treatment effect of ATA and ACC initiative on high value commodity yield 
and harvest 

 Yield effects  Harvest effects 
Sesame Tomato, 

onion 
Banana, 
mango, 
avocado 

Sesame Tomato, 
onion 

Banana, 
mango, 
avocado 

ATA 433* 1 637 -7 ATA 145* 530 -96 
CI-low 114 . -20 CI-low 38 . -167 
CI-high 1 338 . 29 CI-high 447 . 102 
N 30 21 222 N 30 21 222 
ACC 613* -7 370 -8 ACC 205* -2 385 -103 
CI-low 212 . -22 CI-low 71 . -176 
CI-high 1 610 . 35 CI-high 538 . 153 
N 23 16 201 N 23 16 201 

Notes: 95 percent confidence bounds reported below average treatment effects; * denotes significant treatment effect at 
the 95 percent level; each column and panel represent a separate estimation. 
Source: Authors’ own elaboration. 

HORTICULTURE CROPS: TOMATO, ONION, BANANA, MANGO AND AVOCADO 
As in the case of sesame, the production of tomato and onion is recorded by only a small share of ESS 
households, which constrains the estimation of average treatment effects at a national level. 
Significant effects are not obtained when estimating the impact of the ATA and ACC on tomato and 
onion production outcomes. 

Instead, for tree crops a sizable sample exists, however treatment effects do not emerge for the 
overall sample, nor for the ACC subsample. Agronomic reasons could underlie the reason for the lack 
of impact, such as the age of the trees being cultivated by treatment households, and the replanting 
cycle. As the next section will demonstrate, the marginal effect of the ATA in horticulture cultivation 
emerges instead in terms of commercialization outcomes. 

d.	Commercialization	results	

A feature of various ATA-support projects and a central tenet of the ACC initiative is to improve 
agricultural household commercialization of priority crop output. This objective is pursued from various 
dimensions, including the enhancement of output and by linking farmers to markets. The ACC initiative, 
Farmer Production Clusters/Acceleration Full Package, the Commercial Farm Service Center and the 
Wheat Initiative each seek to address commercialization constraints for the improved marketing of 
priority crop output in treatment areas. The main outcomes of this section point to: 
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• Increased commercialization of teff by 16 pp, reflecting the stronger market position and 
value chain of this commodity; 

• Priority crops with developing value chains reflect commercialization effects of smaller 
magnitudes, notably for wheat (3.8 pp) and barley (1.8 pp); and 

• Market priority area projects supporting improved commercialization outcomes across barley, 
teff, wheat and fruit tree crops. 

The main commercialization indicator used in this evaluation is the share of priority crop output that is 
sold on market, providing a measure of market orientation. Table 37 describes the average share of 
output commercialized by households for each priority crop. Overall, households in treatment areas 
tend to commercialize a greater share of their production than those in control areas, with the exception 
of wheat, tomato and onion crops. Among cereals, only for teff we see a non-negligible share of output 
sold on market, which reflects rural household consumption preferences in which maize and wheat are 
often consumed directly by producing households, whereas teff is more likely to be commercialized, 
given the typically higher return on the market. Sesame, tomato, onion and the set of fruit tree priority 
crops each record average marketed shares around or above 40 percent of output, which is a reflection 
of these products as high value crops, and their relative lower importance in rural household 
food baskets. 

Table 37. Share of harvest sold on market, overall and for producers of each priority crop 
 

Overall Treatment Control 
Overall 0.162 0.174 0.105 
Among producers of: 

   

Barley 0.048 0.057 0.011 
Maize 0.034 0.036 0.018 
Teff 0.163 0.174 0.033 
Wheat 0.057 0.052 0.096 
Sesame 0.414 0.455 0.240 
Tomato, onion 0.402 0.397 0.444 
Mango, banana, avocado 0.385 0.421 0.168 

Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018). 

Treatment effects, reported in Table 38, point to greater engagement with markets, for several 
priority crops. Overall estimates indicate that ATA’s interventions contribute to a 16 pp increase in 
commercialization of output for teff, 3.8 pp for wheat and 1.8 pp for barley. These effects are robust 
for households in areas that only were exposed to the ACC initiative, for which the magnitude of 
effects expands to 18.5 pp for teff, and grows slightly to 2.3 pp and 4.5 pp, respectively for wheat and 
barley. The average treatment effect on fruit tree crop commercialization is positive, but not 
significant at the 95 percent level. 
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Table 38. Impacts on share of output commercialized 
 

Barley Maize Teff Wheat Mango, banana, avocado 
ATA 0.018* -0.02 0.160* 0.038* 0.167 
Std. error (0.009) (0.022) (0.026) (0.010) (0.101) 
N 120 306 210 119 195 
ACC 0.023* -0.013 0.185* 0.045* 0.124 
Std. error (0.010) (0.022) (0.027) (0.017) (0.116) 
N 82 232 151 86 179 

Notes: Fractional probit model; cluster robust standard errors reported below the average treatment effect; * denotes 
significant treatment effect at the 95 percent level; each column and panel represent a separate estimation; results from 
sesame, tomato and onion are not reported due to insufficient observations. 
Source: Authors’ own elaboration. 

Table 39 reports that at a crop level, accounting for the effect of market-oriented interventions 
demonstrates that such projects were effective in expanding the share of commercialized priority crop 
output. Region specific effects indicate that market effects are concentrated Amhara and SNNP, which 
for teff stand respectively at 33.8 pp and 31.7 pp. For barley and wheat, the project specific effects 
remain significant, but of a smaller magnitude. Finally, for banana, mango and avocado, the share sold 
on market expands by 22.2 pp for producers in Amhara, and 23.1 pp for those in SNNP. The fact that 
commercialization effects emerge for fruit tree crop producers, despite the lack of treatment effects 
on production and productivity, reflects the overall market orientation of these producers in 
treatment areas as reported in Table 37. Overall, the broad range of significant treatment impacts for 
commercialization distinguish the effectiveness of targeted interventions in this domain. 

Table 39. Markets-specific project impacts on commercialization shares, by region 
  

Tigray Amhara SNNP Ethiopia 
Barley 
  

ATA 0.005* 0.000 0.000 0.002* 
Std. error (0.000) (0.000) (0.000) (0.000) 
N 81       

Maize 
  

ATA 0.002 0.006 0.008 0.005 
Std. error (0.007) (0.023) (0.033) (0.021) 
N 252       

Teff 
  

ATA 0.068 0.338* 0.317* 0.231* 
Std. error (0.042) (0.092) (0.043) (0.037) 
N 142       

Wheat 
  

ATA 0.028 0.000 0.045* 0.034* 
Std. error (0.017) (0.000) (0.016) (0.012) 
N 88       

Banana,  
mango,  
avocado  

ATA 0.222 0.222* 0.231* 0.229* 
Std. error (0.137) (0.112) (0.110) (0.115) 
N 186       

Notes: Cluster robust standard errors reported below average treatment effects; * denotes significant treatment effect at 
the 95 percent level; each column and panel represent a separate estimation; Oromia has been excluded due to insufficient 
observations for that region.  
Source: Authors’ own elaboration. 
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The commercialization effects for teff are notable, as they point to a visible shift in the market 
orientation of teff producers as a result of ATA’s work. As the commercialization of teff has been 
improving over time (Bachewe et al., 2019), this outcome suggests ATA’s interventions optimize the 
tendency towards market orientation, which could be instrumental for rural smallholder livelihoods, 
in particular if they are able to jointly increase productivity and engage with markets.  

These outcomes are consistent with the heterogeneity in average treatment effects on productivity, 
for which the sign and magnitude varied according to the treatment group, with positive and 
significant effects for households exposed to ATA’s market-specific interventions. As in the 
productivity analysis, heterogeneity in commercialization effects is observed according to the 
production profile of the teff-producing households. In the case of commercialization, the magnitude 
of the ATE diminishes and becomes negative among households that cultivate only teff as a priority 
crop (Table 40). For households that cultivate two or more priority crops, the impact on 
commercialization is consistent with the average treatment effect.  

Unlike treatment effects on productivity, the impacts on commercialization are positive and significant 
along the land distribution, indicating that scale factors are not a singlehanded obstacle to the 
commercialization of teff. Recent evidence describing the teff value chain in Ethiopia indicates 
production is increasingly destined to urban consumers, among which demand for teff is strong and 
rising (Dorosh and Minten, 2020). The low average share of commercialization of teff among ESS sample 
households highlights the presence of bottlenecks in market access. The strong treatment effects on 
commercialization are evidence of the ATA relaxing market access constraints in treatment areas.  

Table 40. Teff heterogeneity analysis of commercialization impacts 

 (1) 
 Monoculture 

(2) 
Cultivate 

multiple crops 

(3) 
Also  

cultivate 
maize 

(4) 
Land 

distribution: 
bottom half 

(5) 
Land 

distribution: 
top half 

ATE -0.078* 0.174* 0.114* 0.180* 0.141* 
Std. error (0.004) (0.028) (0.022) (0.028) (0.026) 
N 25 185 151 105 105 

Notes: Fractional probit model; cluster robust standard errors reported below the average treatment effect; * denotes 
significant treatment effect at the 95 percent level; each column represents a separate estimation. 
Source: Authors’ own elaboration. 
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Box 2. Crop portfolio diversity 

The differences in results along the size of the priority crop portfolio suggest underlying resource 
constraints among producers operating at the smallest scale. The average treatment effect of ATA 
is positively associated with greater land (Table 41, column 3), which is reflected in the average 
area under cultivation among monoculture versus multi-cropping households. Among households 
producing only one priority crop, the total area of priority crop production equates to one-tenth 
of a hectare of land; multi cropping households instead cultivate on over one-half of a hectare. 
These scale differences translate into differences in engagement with markets with 11 percent 
versus 19 percent of priority crop output commercialized by monoculture versus multi-cropping 
households and similar differences in take up of modern inputs, with monoculture priority crop 
producers less likely to report use of improved seeds, agrochemicals and fertilizer (Table 41).  

Table 41. Producer characteristics, by portfolio diversity 
 

Portfolio diversity 
 

Multiple  
priority crops 

Single  
priority crop 

p-value 

 Area cultivated priority crops (ha) 0.516 0.109 0.000 
Inputs 
  

Improved seed use (%) 0.390 0.118 0.000 
Agrochemical use (%) 0.326 0.074 0.000 
Fertilizer use, organic (%) 0.820 0.587 0.004 
Fertilizer use, chemical (%) 0.772 0.386 0.000 
Fertilizer quantity (kg/ha) 109.997 43.414 0.000 
Mechanization access 0.024 0.014 0.341 
Extension services access 0.780 0.563 0.001 

% cultivate 
  

Barley 0.279 0.106 0.002 
Maize 0.681 0.235 0.000 
Teff 0.689 0.060 0.000 
Wheat 0.388 0.039 0.000 
Sesame 0.030 0.019 0.482 
Horticulture 0.354 0.076 0.000 

% sold on market Priority crops, overall 0.193 0.112 0.000 
Notes: P-value reports result of t-test of difference in means across the multiple vs. single columns.  
Source: Authors’ elaboration from Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

 

These differenced across the type of crop portfolio translate into differences in how agricultural 
households are impacted by ATA’s operations. The heterogeneity analyses presented in Section 3.c 
(Figure 6) demonstrate that outcomes varied according to the crop portfolio of agricultural 
households. The results for teff and wheat are conditional on a series of portfolio characteristics, in 
particular diversity. For teff, multi-cropping households were the subject of productivity gains from 
ATA’s interventions, as opposed to producers of teff as their single priority crop. For wheat, yield gains 
only emerge among household cultivating at least two priority crops; the yield effects are otherwise 
insignificant. In fact, if one considers all priority crops together, the ATA generates yield gains of 
17 percent overall, but these gains go up to 25 percent for households engaging in the production of 
at least two priority crops (Table 44).  
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Table 42. Average treatment effect on overall priority crop yields, by production scale factors 

  Interaction with 
(1) 

Overall 
(2) 

Multi-cropping 
(3) 

Area cultivated 
Elasticity 0.167* 0.246* 0.098* 
Std. error (0.081) (0.116) (0.036) 
N 580 580 580 

Notes: Cluster robust standard errors reported below average treatment effects; * denotes significant treatment effect at 
the 95 percent level; each column represents a separate estimation. 
Source: Authors’ own elaboration. 

e.	Gender-specific	impacts	

The operational work of the ATA is designed to be gender sensitive in its implementation and its 
results. ATA indicates that most projects seek to meet national targets of minimum 30 percent 
participation of female beneficiaries, which is pursued through the explicit targeting of women of 
certain interventions. This prioritization seeks to address gender differences in the use of modern 
inputs and technology, and related differences in priority crop yields that have been documented a 
24 percent gender gap in agricultural productivity for Ethiopia (O’Sullivan et al., 2014).  

Characterising producers according to the sex of the household head reveals gender-based differences 
that are linked to headship (Table 43). In particular, these differences are reflected in access to factors 
of production, such as land, labour and capital as well as in the use of inputs, for which female-headed 
households are less likely to report use. Female household heads produce on significantly smaller 
quantity of land than male-headed households, with fewer units of working age adult labour, and 
fewer units of livestock. These differences in household structure and resources, compounded with 
the lower use rates of improved seeds and fertilizers, are likely to underpin the observed differences 
in production indicators. The extent to which such resources and inputs are subsequently used 
effectively and appropriately, further conditions the level of productivity along gender lines. 
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Table 43. Input use and yields, by sex of household head 
  

Gender of the household head  p-value 
Male Female 

Inputs Improved seeds 0.276 0.146 0.001 
Agrochemicals 0.207 0.145 0.073 
Fertilizer, organic 0.730 0.589 0.002 
Fertilizer, chemical 0.604 0.444 0.003 
Fertilizer kg/ha 81 60 0.004 
Extension 0.686 0.590 0.073 

Yields 
  

Barley 1 630 1 430 0.968 
Maize 1 920 1 790 0.006 
Teff 1 099 934 0.000 
Wheat 1 524 1 342 0.283 
Tomato, onion 6 310 1 425 0.032 
Banana, mango, avocado 15 19 0.328 

Household 
descriptive 
statistics 

Household size (N) 5.194 3.721 0.000 
Total working age HH members 
(N) 

2.785 2.065 0.000 

Male 1.379 0.808 0.000 
Female  1.405 1.257 0.094 
Access to credit (%) 0.149 0.109 0.217 
Area cultivated (ha) 0.349 0.138 0.000 
Tropical livestock units (index) 2.272 1.728 0.074 

Source: Authors’ elaboration using Ethiopia Socioeconomic Survey (ESS 2018), CSA and World Bank, 2020. 

The extent to which ATA’s gender strategy translates into gender-specific results for agricultural 
production systems can be seen through the stratification of results by the gender of the household 
head as in Table 44.  

The use of the sex of the household head as the gender indicator comes from its close association with 
responsibility for household livelihoods and agricultural production decisions. Female headship is also 
indicative of other household structure factors, such as a smaller household adult labour supply upon 
which to rely, higher dependency ratios, and socio-economic factors such as lower per capita income 
and greater likelihood to engage in staple rather than higher value crop production.  
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Table 44. Average treatment effect, by gender of the household head 
 

ATA ACC 
Female Male Female Male 

Improved seed use 0.190 0.110 0.14* 0.14* 
Std. error (0.130) (0.110) (0.070) (0.070) 
 N 289 920 242 750 
Organic fertilizer use 0.150 0.169* 0.153 0.143* 
Std. error (0.094) (0.057) (0.086) (0.068) 
 N 289 920 242 750 
Chemical fertilizer use 0.898* 0.210* 0.602* 0.226* 
Std. error (0.189) (0.100) (0.066) (0.069) 
 N 289 920 242 750 
Agrochemical use 0.131 0.158* 0.239 0.331* 
Std. error (0.070) (0.058) (0.132) (0.115) 
 N 289 920 242 750 
Extension service access 0.211* 0.140 0.293* 0.187* 
Std. error (0.072) (0.072) (0.067) (0.081) 
 N 289 920 242 750 

Notes: Cluster robust standard errors reported below average treatment effects; * denotes significant treatment effect at 
the 95 percent level; each column and panel represent a separate estimation. 
Source: Authors’ own elaboration. 

Estimates of average treatment effects are found to significantly differ according to the gender of the 
household head. The likelihood of chemical fertilizer use is significantly higher among female-headed 
households as a result of ATA’s work, increasing by nearly 90 pp. The impact is much smaller for male 
headed households, at 21 pp, indicating female headed households in control areas are less likely to 
use chemical fertilizers than male headed households, and that ATA’s interventions are successful in 
raising demand among female headed households for this input. The fertilizer contrasts with that of 
organic fertilizer for which only male-headed households are found to significantly increase the 
likelihood of use. This result is despite the already high prevalence of organic fertilizer use among 
male-headed households, for which nearly three-quarters report use, as opposed to the 60 percent of 
female-headed households that use organic fertilizer. The greater likelihood of use among male-
headed households could be linked to their greater access to livestock: on average they hold 2.1 TLU 
units, as opposed to the 1.5 TLUs held by female-headed households.  

In the case of improved seed use, significant impacts are observed for both male and female-headed 
households as a result of the ACC initiative. This result indicates that regardless of gender, latent 
demand exists for improved seeds in Ethiopia, but that the mechanisms for encouraging their uptake 
are best nuanced to specific contexts. The systemic priority area crosscutting character of the ACC 
initiative differentiates ACC from other systemic priority area-specific interventions, as does the 
commodity-cluster strategy of the initiative. Given the multiple dimensions of the ACC initiative, to 
identify which component underpins this result is not possible in this estimation framework. 

For agrochemicals, the likelihood of use is significantly increased by the ATA overall and the ACC 
initiative, but only among male-headed households. This outcome could be indicative of various 
factors, such as differences in agricultural decision-making patterns across gender related to producer 
knowledge base, but also gender-differentiated constraints for accessing inputs.  
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The likelihood of access to extension services is found to significantly expand among female-headed 
households as a result of ATA interventions. The positive impact on the likelihood of using these 
services indicates that previously unmet demand for extension by female-headed households is 
satisfied through ATA’s projects. 

Estimates of impact on priority crop yields according to the sex of the household head did not reveal 
any significant effects. 

2.4. Micro-analysis	conclusions	
The preceding sections of the micro-level analysis of this ATA evaluation have provided us with a 
compendium of impacts attained by the ATA among smallholder households in Ethiopia producing a 
range of crops and in priority areas of interest to this evaluation. The micro-level evaluation took 
advantage of the nationally representative Ethiopia Socioeconomic Survey containing extensive 
information on agricultural activities and paired it with project and initiative implementation data 
from ATA to estimate the total impact of ATA’s interventions from the 2012–2019 period. As discussed 
in section 2.1, the lack of an experimental framework and of longitudinal household level data 
presented important caveats to applying standard impact evaluation methods for measuring impacts. 
These were overcome by means of an inverse-probability weighting approach balanced the household 
units of analysis, and enabled estimates of the average treatment effect. 

This evaluation finds that the ATA has achieved many of the outcomes it is being measured against, in 
terms of input use, extension services, and agricultural technology. The outcomes observed point to 
the effective removal of bottlenecks in the rural agricultural economy that have improved the linkages 
between producers, input markets and agricultural services. The improvements in those priority areas 
are reflected in productivity gains for certain priority crops and in market orientation positions that 
confirm ATA’s effectiveness in connecting producers to markets. The impacts documented by this 
evaluation are considerably heterogeneous, a reflection of the unique context surrounding each 
priority crop’s production environment. This section summarizes the key findings of the micro-
econometric evaluation, and highlights thematic messages and considerations from those findings.  

Summary	of	main	findings	

The ATA’s work has demonstrably improved agricultural household take up of a range of modern 
inputs, with overall greater usage of improved seeds, agrochemicals and diverse fertilizer blends 
paired with improved access to extension services and irrigation. The use of modern inputs in Ethiopia 
is documented as relatively low (Minten et al., 2014; Sheahan and Barrett, 2014; Gebremedhin et al., 
2009), but it varies considerably by type of input at hand. Of note is the documented shift in fertilizer 
portfolio as a result of ATA’s interventions, with treatment households 29 pp more likely to use 
chemical fertilizers, and 33 pp more likely to do so as a result of ATA’s extension projects. ATA’s impact 
led priority crop producing households to be more than five times more likely to apply a fertilizer 
portfolio with NPS rather than one without any chemical fertilizers.  

The effects on agrochemical and improved seed use emerge as less striking than those for fertilizer; 
however, the market environment for such inputs is different than for fertilizers, for which the supply 
is channelled through government imports and increasingly expected to be domestically produced in 
blending factories located in each of the four priority regions. For agrochemicals, the ATA was found 
to increase the likelihood of use by 14.5 pp, which could be a reflection of increasing demand for 
herbicides as smallholders tend towards smaller plots and less diverse production portfolios. A shift 
towards monoculture production limits the relevance of weed management practices such as crop 
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rotation and thus supports demand for herbicides (Tamru et al., 2016). By contrast, crop rotation as a 
tenet of ACC strategy guidelines would be expected to taper demand for agrochemicals such as 
herbicides since rotation serves as an agronomic tool against weeds.  

For improved seed use, significant impacts in terms of the share of use among priority crop producing 
households emerged only for the ACC initiative, which increased the likelihood of use by 14.9 pp. The 
growth in demand for improved seeds, as for agrochemicals, is linked to projects such as CBSP, DSM 
and AOSS, which have sought to address productive capacity and the distribution channels of 
improved seeds in treatment areas. The results could also reflect to a secondary extent IVS, which 
most recently has initiated linkages to improved seeds in Tigray and Oromia (ATA, 2018), seeking to 
alleviate the liquidity constraints that would otherwise limit their use. The seeds market has been 
documented as subject to bottlenecks (Dorosh and Minten, 2020; Mekonen et al., 2019), which seem 
to pervade, despite ATA’s achievements in distributing tremendous volumes of improved seeds, which 
have disproportionately focused on maize and wheat.34 The results point to the potential to expand 
further –in terms of the share of agricultural households accessing these seeds, in the context of 
greater innovation and dissemination of improved seed varieties across a broad range of crops. 

The analysis linking systemic priority areas and crop productivity provided evidence of the linkages 
between shifts in input use and production practices with productivity outcomes. Shifts in the fertilizer 
portfolio were found to underpin yield gains in priority crops overall, and specifically for maize,35 teff 
and wheat.36 Exposure to projects addressing improved seeds, fertilizer and agrochemicals were also 
found to improve yields for wheat. Furthermore, access to extension and advisory services were found 
to underpin yield gains for priority crops overall, and specifically for wheat and sesame producers, 
pointing to the importance of filling knowledge gaps and supporting on-farm decision making. 
Berhane et al. (2018) indicate the linkage between extension and production outcomes is drawn from 
the emphasis placed on the adoption of modern inputs. At the same time, initiatives such as EthioSIS 
emphasize the transmission of evidence-based guidelines for fertilizer recommendations, which could 
serve as an example for further linkages between agronomic research and extension advice relayed 
to producers. 

On the whole, the bulk of productivity impacts were found to be concentrated among two priority 
crops: wheat and teff. These two crops are characterized by significantly different production 
contexts, however, both face robust domestic demand. Wheat results were robust across 
specifications based on different formulations of the treatment variable, with average effects 
amounting to an approximate doubling of yields among wheat producers as a result of ATA’s 
interventions. The treatment effects for wheat could be anticipated, as the crop has been the subject 
of two crosscutting interventions: the Wheat Initiative and the ACC wheat clusters.  

Results for teff demonstrate that ATA’s impacts were not homogenously distributed across the stock 
of teff producing households in treatment areas. Instead, issues of scale and production diversity 
became evident, revealing that certain typologies of producers were more likely to gain from ATA’s 
interventions. Teff yield impacts from the ATA included significant yield decreases among households 

 
34 The DSM final report indicates that 100 percent of seeds marketed under the project in Amhara were maize; in Oromia, 
56 percent were wheat and 37 percent were maize; in Tigray, 86 percent were wheat and 11 percent were teff and sesame; 
and in SNNP, 50 percent were wheat and 50 percent were maize (ATA, 2018). 
35 The single priority crop for which sufficient observations enabled the impact of fertilizer use intensity across treatment 
status to be identified. 
36 For teff and wheat, the impact of fertilizer use intensity on productivity was not linked to treatment status given insufficient 
observations. 
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producing only a single priority crop and up to 91 percent greater yields for producers of multiple 
priority crops. These mixed results are the average impact of the stock of ATA’s interventions on teff 
producers. Decomposing the impact to focus on different interventions, the results reveal that 
commodity-specific interventions may more effectively improve productivity. Whereas the average 
treatment effect of the ACC initiative overall is found to have a negative impact on teff yields, the 
impact of the ACC clusters focused on teff instead improve yields by 35 percent. Although the 
mechanisms of the ACC cluster strategies themselves could not be disentangled for this evaluation, 
the importance of this finding is that producers were found to benefit most from interventions that 
address multiple dimensions of the agricultural economy with which they must interact.  

From a commercialization standpoint, ATA’s work to remove bottlenecks that limit market access 
proved effective as treatment area households became more engaged with markets. The share of 
harvested output sold on market grew significantly for teff and to a lesser extent for barley and wheat 
as a result of ATA’s work overall. Narrowing in on market-specific projects revealed that 
commercialized shares also grew for fruit tree crop producers. The degree to which commercialization 
impacts emerged from ATA’s work are also a function of the extent to which value chains for each 
crop are developed. For example, starting from what Biggeri et al. (2018) refer to as a nascent value 
chain for wheat, the effect of ATA’s efforts might only be in its initial stages. The commercialization 
results are nonetheless noteworthy, because even in the absence of production gains for certain 
crops, market orientation was strengthened with greater shares of output sold on market. This 
outcome indicates that ATA’s support in removing market bottlenecks helps producers face a more 
favourable environment for engaging in value chains for marketable priority crops. From a livelihood 
perspective, this outcome is particularly relevant, especially if producers are able to engage in value 
chains such that production can serve both commercial and household consumption purposes.  

Worth emphasizing is that the above-described impacts are neither standalone outcomes nor due to 
a single intervention. Given considerable geographic overlap in the implementation of ATA’s projects 
and initiatives, the outcomes are the result of multiple interventions that generate synergies and 
complementarities in their effects. In that sense, the structure of the ACC initiative is one that could 
be a model for the design of future interventions. However, this evaluation is not equipped to discern 
whether ACC is necessarily more effective than the compendium of individually implemented projects. 
In order to fully assert that conclusion, and to be able to generalize it to the broad set of priority crops, 
one would need a separately formulated evaluation design that allows testing specific interventions 
against the cross-cutting ACC approach.  

Thematic	messages	and	considerations		

The evaluation results highlight a number of considerations for interpreting the results and for the 
design of future interventions. These considerations are related to impacts according to producer 
characteristics and trends in production practices. 

Gender-differentiated	outcomes	
The results of the evaluation, when stratified by the sex of the household head, revealed gender-
differentiated effects in terms of results from the systemic priority areas but not on yields. Female-
headed households were found to disproportionately gain from priority area interventions related to 
fertilizer and extension, but not other priority areas. The disproportionate gains to female-headed 
households in these areas are indicative of ATA’s successful targeting of prioritization strategy, and of 
the underlying demand among female-headed households for improved access to these resources.  
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However, effects for improved seeds and agrochemicals use did not emerge for female-headed 
households, or were not significantly different across male and female headship. For these indicators, 
male headed households were equally or more likely to benefit from ATA’s interventions. 
Furthermore, yield effects are not found to differ along gender lines, which reflects in part the lower 
likelihood of female-headed households to cultivate certain priority crops. For example, whereas only 
19 percent of female-headed households cultivated teff, over 40 percent of male-headed households 
produced this crop. For wheat, the difference is less marked with 17 percent of female-headed 
households cultivating versus 21 percent among male-headed households. These differences could 
reflect the commercialization potential of the respective crops. The issue of crop choice and 
production strategies is defined by a myriad of factors not limited to agroecological conditions, access 
to seeds, labour availability and concomitant livelihoods activities. Nevertheless, the differences 
across gender raise the question of how smallholder producers define their crop portfolios, and which 
mechanisms can be employed in order to expand or diversify production portfolios in order to 
promote an inclusive production landscape in the context of a gender prioritization strategy. 

Crop	portfolios	and	scale	of	production	
The observed differences in production profiles across household types suggest different levels of 
engagement with input and output markets, which could be sourced in a liquidity and resource 
constrained risk aversion. The small area under which the majority of Ethiopia’s producers cultivate 
suggest limited scope for portfolio diversification.37 Thus, producers face the challenge of optimizing 
their production strategy in other manners, underscoring the importance of improving supply and 
demand for improved seeds, fertilizers and extension services to support farmers in strategic on-farm 
decision-making. 

The ATA’s mandate is to address the market-specific bottlenecks that constrain productivity and 
commercialization of priority crops among high-potential producers. However, ‘high potential’ is not 
by definition large-scale, especially given the over-arching small scale of production taking place at a 
household level. Whereas scale of production cannot be readily shifted when the resource base is 
fixed or on a downward trend,38 the approach for addressing demand bottlenecks among producers 
seems to disproportionately benefit a certain profile of ‘better off’ or less risk averse farmers that 
produce at greater scale. In this context, the implementation of ATA’s projects have an opportunity to 
focalize on an important subset of priority crop producing households that have not yet fully gained 
from ATA’s interventions to improve access to and take up of complementary agricultural resources. 

Agronomic	issues	
The micro-level analysis conducted for this evaluation did not enter into detail on specific topics of 
agronomic decisions and practices among priority crop producing households, although these are 
relevant to discuss when synthesizing the results of the evaluation. Three areas of relevance are 
touched upon here: (1) seed varieties; (2) sowing methods; and (3) soil health. 

SEED VARIETIES 
Despite important differences in the total number of households using improved seeds in treatment 
versus control areas, the evaluation outcomes pointed to results of a relatively small magnitude 
regarding the take up of improved seeds for priority crop production, when benchmarked to the total 

 
37 Biggeri et al. (2018) observe that for wheat producing households, engaging in additional durum production is likely to 
crowd out the production of other crops, an outcome stemming from the sheer lack of new land available for cultivation. 
38 Recent research points to an over-time decline in plot size among producers in Ethiopia (Dorosh and Minten, 2020). 
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number of priority crop producers. The issue of seed varieties is relevant in this context, in part 
because the gamma of improved seeds may vary widely in terms of the types available for specific 
crops, the quality of those seeds available on market, and the alignment of seed availability with 
producer demand for specific varieties. Productivity and commercialization effects could be 
differentiated according to specific varieties, such as that of bread wheat versus durum wheat39 or 
white versus red teff, as well as the quality and appropriate usage of the seeds. The dimensions across 
which seeds characteristics are relevant thus extend beyond whether seeds are improved and 
certified. Without having entered into issues of seed quality monitoring40 but the reporting of seed 
data in the ESS survey points to a rich diversity of seed varieties–improved and traditional–that 
deepen the complexity of the linkages between seed variety and yields for any given priority crop. 

SOWING METHODS 
The sowing practice utilized is also highly relevant for yields. In Ethiopia, the hand broadcasting 
method is widely practiced, which requires a high seed rate in order to sustain yields (Abraham et al., 
2014). Among producers of barley, teff and wheat, more than 90 percent of producers sow using the 
broadcast method, despite evidence of improved returns to row planting.41 The extremely limited 
adoption of row planting among producers most priority crops highlights a key area of intervention 
that has not yet been consolidated in Ethiopia’s productivity-enhancing interventions. The evidence 
of row planting on teff yields is mix with some studies pointing to yield gains from this practice (Sahle 
and Altaye, 2016) and others finding limited yield impacts (Vandercasteelen et al., 2013; 
Vandercasteelen et al., 2016). The expected yield gains formed a central tenet of the TIRR package, 
a major GoA-ATA project rolled out in 2012 in order in improve teff yields. The perceived high labour 
requirements of row planting have deterred widespread adoption of the practice; however, recent 
research indicates that over the teff production cycle, the total labour requirement is actually lower 
when row planting rather than broadcasting (Vandercasteelen et al., 2013), but labour productivity 
falls under row planting (Vandercasteelen et al., 2016). This situation highlights an opportunity for 
mechanization to support teff production in the planting process, if appropriate machines are 
available for producers to access throughout the production cycle.42 

SOIL HEALTH 
Finally, soil fertility is a key priority of ATA’s activities and underpins the motivation for the EthioSIS 
initiative’s soil mapping exercise and subsequent region and crop specific fertilizer recommendation. 
The adoption of new recommendations is evidenced by the decreased use of the DAP-urea 
combination of fertilizers among priority crop producing households. The uptake of NPS, identified by 
EthioSIS from its soil surveying activities, counters that decline, demonstrating the effective 
transmission of information regarding new fertilizer recommendations. Whether the intensity of use 

 
39 Of the 194 wheat producing households in the ESS 2018 sample, only 33 are located in the durum-producing zones of 
Ethiopia. Therefore, the vast majority of wheat production captured by the analysis is bread wheat. The small number of 
potential durum-producers is located uniquely in treatment areas, which impedes the disaggregation of the estimation by 
variety of wheat. 
40 The final report of the Cooperative Based Seed Production project includes the seed producers’ assessment of the quality 
of CBSP seeds (FSIABDC, 2019). This assessment would be best complemented with other measures of quality, such as the 
physical, physiological, genetic and health qualities of seeds produced (FAO, 2011) or from a quality certification perspective, 
the varietal purity, physical purity, minimum germination, seed health (FAO, 2018a). 
41 For maize, 64 percent of producers sow via broadcast, the remainder practicing row planting, with the yield differential 
clearly marked across this typology: row-planting maize households register yields of 2 473 kg/ha, whereas broadcasting 
maize households 2 140 kg/ha. Moreover, the impact of ATA on maize yields is significantly greater among households 
practicing row planting than broadcasting 
42 This point is highlighted in the ACC Teff Strategy documents. 
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is in line with the updated recommendations could not be tested by this evaluation; however, the 
yield effects of applying NPS were documented for priority crops overall and for maize.  

Of note to the fertilizer analysis was the evidence of ongoing use of DAP and urea among treatment 
area households, the use of which was significantly increased by ATA’s extension projects. Similarly, 
even though the likelihood of using NPS in the fertilizer portfolio relative to no chemical fertilizers as 
a result of the ATA significantly increased, the relative likelihood of using only DAP plus urea was also 
positively impact by ATA’s interventions, albeit to a lesser degree. These results raise the question of 
whether the new fertilizer recommendations have been fully operationalized across Ethiopia, and if 
so, whether certain fertilizer blends are more available than others on local markets. A deeper look at 
fertilizer markets from a supply and demand perspective would provide additional insights regarding 
producer’s ability to meet the new recommendations and identify any bottlenecks in the information 
and supply chain related to chemical fertilizer.  

In parallel to the appropriate use of fertilizer for sustaining and regenerating soil nutrient contents are 
other land management practices, such as crop rotation. This practice, which is cited as one 
component of the ACC initiative, guides production on a quadrant basis in which two out of four 
quadrants per year cultivate an oilseed and legume crop for their soil nutrient-fixing properties. 
However, under diminishing farm sizes, as documented over the past decade (Dorosh and Minten, 
2020), the capacity of farmers to subdivide plots to practice rotations of this nature is increasingly 
constrained and producers tend to favour herbicides for the same purpose (Tamru et al., 2016). The 
rotation practice among clusters of farmers is cited as in a nascent stage within the ACC initiative 
(Banerjee, 2020) or unaffected by other ATA projects (Biggeri et al., 2018), therefore future promotion 
of the practice may become more visible as the practice is further promoted through the mechanisms 
of the ACC. 
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3. Economy-wide	assessment	

3.1. Introduction	
The type and scope of the ATA interventions described above must have had impacts beyond those 
on smallholder produces in ATA treatment areas. Broader coverage of programmes in a number of 
priority areas, in terms of both hectares covered and/or farmers targeted, reflect in productivity gains. 
These as well as other productive changes emanating from spending and investments themselves 
(which are possible due to “savings” from a specific financing source) and the capital accumulation 
they generate will no doubt trigger economy-wide effects – though obviously depending on the scale 
of the programmes. The key issue for an evaluation of the ATA then is to quantify these effects and 
their sectoral and distributive repercussions as well, in addition to assessing what has happened at 
the micro level (see previous section). This completes the story, and together with the previous parts 
provides ground for both conclusions and concrete recommendations on both how has ATA impacted 
as per this evaluation, and what else needs to be done for ATA to perform as well as evaluate its 
programmes better.  

This section precisely aims to complete the story: it presents an economy-wide analysis to answer the 
following question: What were the macro, sectoral, and distributive impacts of ATA’s interventions?  

To answer this question, the analysis builds on the micro evaluation presented in Section 2, using its 
impact estimations at the household level in order to inform, in combination with other information, 
the modelling of the economy-wide effect of ATA's investments and their effect on productivity. At the 
core of this analysis is a Computable General Equilibrium (CGE) model, which is well suited to 
complement the micro-economic analysis to further capture second-round or spillover effects of ATA’s 
interventions. In other words, in this section’s analysis we are able to capture – through the CGE model 
– impacts beyond those directly treated (or affected) by ATA’s interventions. These impacts are 
reflected in changes for a number of indicators such as, inter alia, overall and sectoral GDP, exports, 
imports, employment, household consumption, and poverty.  

More specifically, in this section of the evaluation report the CGE model is used to develop scenarios 
developed by means of which we intend to reproduce (i.e., impute) ATA’s interventions and use their 
results to analyse the economy-wide, sectoral, and distributional impacts. 

This section is organized as follows: Section 2 describes the model and the data used. Section 3 covers 
the “base run” and a set of scenarios that, based on estimates from the micro-econometric analysis 
from the previous section, estimate the economy-wide impacts of ATA’s interventions on selected 
(or priority) crops – and further elaborates on how these impacts affect sectors and poverty. Section 4 
provides our main conclusions. Annex 4 contains a full mathematical statement of our CGE model. 
Annex 5 provides additional data and simulation results. 

3.2. Method	and	data	

Computable	General	Equilibrium	Model	

The Computable General Equilibrium (CGE) model developed to conduct the simulations in this study 
is based on GEM-Core (Cicowiez and Lofgren, 2017). This model is designed for country-level analysis 
of medium- and long-run development policies. For this section, GEM-Core was extended to better 
depict the Ethiopian agricultural sector. For instance, we have improved the treatment of the 
production function for crops and livestock sectors and production for home consumption (for details, 
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see Annex 4).43 Technically, the model is made up of a set of simultaneous linear and non-linear 
equations. It is economy-wide and with multiple sectors, providing a comprehensive and consistent 
view of the economy, including linkages between disaggregated production sectors and the incomes 
they generate, households, the government (its budget and fiscal policies), and the balance of 
payments. It is an appropriate tool for analysing the economy-wide impact of ATA’s interventions 
given the fact that it, in an integrated manner, captures household welfare, fiscal issues, and 
differences between sectors in terms of household preferences, labour intensity, capital 
accumulation, technological change, and links to international trade and the domestic economy. More 
specifically, it helps us uncover pathways through which the impacts of ATA’s interventions get 
transmitted from treated to non-treated farmers, and to the overall economy. 

The model is recursive-dynamic, meaning producers and consumers are myopic when determining 
what will happen in the future; in other words, they expect present and future conditions to be similar.  

Besides, solutions for each period are interconnected by capital accumulation, growth of the labour 
force, growth of the supply of natural resources, and increases in the productivity of production 
factors. As typical of these models, in each period (typically, a year), the different agents (producers, 
households, government, and the nation in its dealings with the outside world) are subject to budget 
constraints: receipts and spending are fully accounted for and by construction equal (as they are in 
the real world). The decisions of each agent–for producers and households, the objective is to 
maximize profits and utility, respectively–are made subject to these budget constraints. For example, 
households use their income to buy goods and services, pay direct taxes, and save. For the nation, the 
real exchange rate typically adjusts to ensure that the external accounts are in balance; other options, 
including adjustments in foreign reserves or borrowing are possible but may not work in the long run.  

Wages, rents and prices play a crucial role by clearing markets for factors and commodities (goods and 
services). For commodities that are traded internationally (exported and/or imported), domestic 
prices are influenced by international price developments. Given that Ethiopia is a small country, and 
as used in most CGE models for these types of countries, it is assumed that international markets 
demand and supply the country’s exports and imports at given world prices. However, to reflect better 
an important aspect of Ethiopia’s economy, the model also assumes that wheat imports are 
exogenous to capture (a) that domestic wheat is not a good substitute for foreign wheat, and (b) the 
existence of a wheat import quota that has been filled in recent years. 

Over time, in order to link up each period solution, production growth is determined by growth in 
factor employment and changes in total factor productivity (TFP). Growth in capital stocks is 
endogenous, depending on investment and depreciation. For other factors, the growth in employable 
stocks is exogenous.44 For labour and natural resources (with sector-specific factors for natural-
resource-based sectors), the projected supplies in each time period are exogenous. For natural 
resources, they are closely linked to production projections. For labour, the projections reflect the 
evolution of the population in labour-force age and labour force participation rates. The 
unemployment rate for labour is endogenous. TFP growth is made up of two components, one that 
responds positively to growth in government infrastructure capital stocks and one that, unless 

 
43 In the literature, various authors have applied the CGE method to assess the ex-ante impact of policy changes and/or 
external shocks on Ethiopia's economy. For instance, Robinson et al. (2012) and Borgomeo et al. (2018) have assessed the 
impact of climate change on Ethiopia's economy. 
44 In the CGE model, an exogenous variable or model parameter is determined outside the model. We need to insert values 
for them – that is to say, the model will not endogenously provide values for them after its system of equations is solved. In 
fact, when defining ATA’s interventions, we change the values of exogenous variables such as ATA spending in the agricultural 
sector, and model parameters related to productivity as further explained below.  
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otherwise noted, is exogenous. As will be explained further below, this functionality of the model is 
critical to impute investments and their productivity effects in the evaluation of the ATA. Specifically, 
in the simulations below, we use results from the micro-econometric analysis presented in the 
previous section to define the change (typically, increase) in the exogenous component of agricultural 
TFP due to ATA’s interventions. 

To compute the poverty and distributional effects of each scenario, the CGE model implements a 
relatively simple microsimulation model based on MAMS (Maquette for MDG Simulations) (Lofgren et 
al., 2013). The results for per capita consumption that the CGE model generates for each representative 
household included in it are transmitted to each of the individual households in the (latest) 2018/2019 
Ethiopia Socioeconomic Survey.45 To assess poverty impacts, we report widely used poverty indicators 
such as the moderate poverty rate and extreme poverty rate, for both urban and rural households and 
for all households together at the national level. In all cases, we use official poverty lines.46 

Database	

Social	Accounting	Matrix	
The basic accounting structure and much of the underlying data required to implement our CGE 
model, like other CGE models, is derived from a Social Accounting Matrix (SAM). A SAM is a square 
matrix representation of the transactions between productive sectors represented by activities and 
commodities (or products), households, factors of production (e.g., labour, capital, and natural 
resources), government, savings, investment, and the rest of the world for a specific year. For each of 
these accounts, a cell represents a payment column-wise and a receipt row-wise (i.e., a payment from 
the column of the cell to its row). In turn, due to the accounting consistency of a SAM, the total 
expenditure of every account must equal its total income. In other words, the total of every row must 
be equal to the corresponding total of the column. Most features of a SAM for our CGE model are 
familiar from SAMs used for other models. However, a SAM for our CGE model has some 
unconventional features related to the explicit treatment of financial flows: (a) foreign borrowing by 
the government and the private sector; (b) domestic borrowing by the government; and (c) separate 
accounting of government and private investments (Table A19 in Annex 5 shows a two-sector version 
of the SAM used in this study). 

In this study, the CGE model was calibrated using a SAM for Ethiopia FY 2015/2016 recently published 
by European Commission’s Joint Research Center (JRC) (see Mengistu et al., 2019).47 However, the 
original SAM was extended by the authors of the economy-wide assessment to explicitly consider the 
aforementioned financial flows. Moreover, in order to better capture ATA’s interventions, agricultural 
production was disaggregated by region using information from the Agricultural Sample Survey 
(AgSS).48 The SAM separates the economy into 30 and 23 agricultural and non-agricultural 

 
45 In the model (and its database), rural and urban household are split according to their main source of income. 
Consequently, the main transmission channels from the CGE model to the microsimulation model (i.e., the linkage aggregate 
variables) are–implicitly–factor incomes. 
46 Certainly, this approach has the limitation of assuming that there are no welfare changes within each representative 
household category. However, as long as households are strategically disaggregated based on their main source of income, 
we are capturing the main source of variation in representative household incomes. 
47 Most importantly, our version of the SAM singles out the sources of government borrowing (i.e., foreign vs. domestic). 
Besides, we made an adjustment to the government budget because current transfers from the rest of the world to the 
government in the JRC SAM include foreign borrowing by the government. In our model, foreign borrowing by the 
government is modelled as such (i.e., an explicit capital transaction). 
48 In the original JRC SAM, only the households had been disaggregated by region. 
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commodities, respectively. Table 45 shows the accounts in the SAM, which determine the various 
levels of disaggregation in the model. The SAM is critical to understand the Ethiopian economy – and, 
in turn, scenario results. For this purpose, and considering the SAM is quite large (as used for model 
calibration purposes), the description of the Ethiopia’s economy through the SAM that is presented 
below, is based on a more aggregated version of the SAM including only 17 activities (not 129), 
17 commodities (not 129) and three factors (i.e., labour, capital, and land) – rather than four.49 

Table 45. Ethiopia: disaggregation of social accounting matrix and computable general 
equilibrium model 

Category Item 
Sectors  
(activities and 
commodities) 
(129) 

Agriculture (106) 
teff; barley; wheat; maize; sorghum; pulses; other vegetables; oilseeds; sugar cane; 
fruits; tea; chat; coffee; enset; cotton; avocado, banana and mango; sesame; tomato 
and onion; other crops; animal feed; flowers; cattle; sheep; goat; camel; poultry; 
manure; raw milk; other livestock; disaggregated by region* 
Other primary (3) 
forestry; fishing; mining 
Manufacturing (12) 
meat; vegetable products; dairy; sugar; milling; other food; beverages and tobacco; 
textiles; petroleum products; chemicals; metal products; other manufacturing 
Other industry (3) 
electricity; water; construction 
Services (5) 
trade; hotels and restaurants; transport; public administration; other services 

Factors (4) Labour 
Capital, private 
Capital, government 
Land 

Institutions (5)*  Households (8) 
rural (4); urban (4) 
Enterprises 
Government 
Rest of the world 

Taxes (3) Tax, commodities 
Tax, imports 
Tax, income 

Distribution 
margins (3) 

Trade and transport margins, domestic 
Trade and transport margins, imports 
Trade and transport margins, exports 

Investment (2) Investment, private 
Investment, government 

Note: * the institutional capital accounts are for domestic non-government (aggregate of households and enterprises), 
government, and rest of the world. 
Source: Authors’ own elaboration. 

 
49 However, simulation in Section 3 were conducted at the level of sectoral disaggregation showed in Table 45. 
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In the remainder of this section, we show how selected pieces of information contained in the SAM 
may be extracted and presented in a set of figures that together describe the structure of Ethiopia’s 
economy in 2015/2016. Certainly, some of these insights from this exercise become critical to 
understand the scenario results. The information presented in Figures 7 to 12 covers sectoral 
structure, trade intensity, structure of sectoral factor uses, intermediate and final demand structure, 
households’ income structure, and population structure, respectively. 

Figure 7 summarizes the sectoral structure of the Ethiopian economy in 2015/2016: it shows sectoral 
shares in value-added, production, employment, exports, and imports. To complement, Figure 8 
shows the split of domestic sectoral supplies between exports and domestic sales, and domestic 
sectoral demands between imports and domestic output. For instance, while (primary) agriculture 
represents a significant share of employment (around 56.5 percent) – relative to the total of the 
country, its shares of value added, production, and exports are much smaller (in no case exceeding 
19.7 percent). It is thus expected that productivity increases in agriculture will allow for an expansion 
of employment in non-agricultural sectors. Together, ATA priority crops – as represented in the SAM 
– account for about 62.5 percent of total agricultural value-added (VA), production, and employment; 
at the same time, however, these crops only represent 22.2 percent of total agricultural exports.  

In the next section, we will see that the relatively low export orientation of ATA priority crops plays a 
relevant role in explaining the impact of ATA’s interventions. For the food industry, the production 
share that is exported and the consumption share that is imported amount to 3.8 and 26.2 percent, 
respectively, which highlights the food import dependence of the Ethiopian economy.50  

Figure 9 shows factor shares in the value added of each sector. Among other things, it shows that 
agriculture, construction, and transport are relatively intensive in their use of (unskilled) labour. 
On the contrary, the manufacturing sector is relatively intensive in its use of capital. In CGE model 
applications, the labour/capital ratios of the production sectors have a major impact on the results 
obtained from policy simulations because pressures on the factor markets will benefit labour- or 
capital-intensive sectors depending on the policy simulated. Hence, these ratios will be informative 
for the sectoral analysis provided in the next section. Hence, this information is useful when we 
analyse the results from the simulations. 

Figure 10 shows the demand structure for each commodity in the SAM. For instance, 14.1 percent of 
the cereal output is used as an intermediate input by the manufacturing sector, while 85.9 percent is 
consumed by the households. The figure also shows that the capital goods (i.e., gross fixed capital 
formation) are mostly demanded by other manufacturing sectors (including machinery and 
equipment) and construction.  

Figure 11 shows representative household data: their shares in total population, income, and 
consumption spending as well as their poverty rates at the national poverty line. For instance, rural 
areas concentrate 80.1 percent of the population, and 56.5 and 54.8 percent of the national income 
and spending, respectively. In rural and urban areas, the poverty rate according to the national 
poverty line is 25.6 and 14.6 percent, respectively. Hence, rural transformation programmes are 
expected to have a favourable impact on national poverty. In the case of ATA’s interventions, for 
example, their agricultural productivity growth impacts – which is key to the definition of agricultural 
transformation – is expected to have a positive impact on rural incomes and thus on rural living 

 
50 Interestingly, the share of transport services in total exports (around 43.1 percent) is far above the share of this sector in 
total value added (3.6 percent). This is mostly explained by the flag carrier Ethiopian Airlines.  
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standards. The CGE model, drawing upon the micro-econometric results from the previous section, 
allow us to quantify such impacts. 

Finally, Figure 12 shows the income sources of the two representative households that are singled out 
in Ethiopia’s SAM. As discussed, the households are classified and named based on their location. 
For example, households in rural (urban) areas derive 58.1 (48.5), 12.8 (0.7) and 21.3 (36.6) percent 
of their incomes from labour, land and capital, respectively. Thus, labour income from wage work and 
on-farm employment is particularly important for the livelihoods of households, and certainly more 
so in rural areas. Hence, if productivity increases in agriculture, employment in agriculture (which is 
the main source of employment in rural areas) may decrease, and the overall effect on livelihoods in 
rural and urban areas will depend on the overall effect on income and employment creation in non-
agricultural sectors – which is what the CGE model computationally allows us to calculate. 

Figure 7. Ethiopia: sectoral structure in 2015/2016 (%) 

 

 
Source: Authors’ elaboration based on 2015/2016 Ethiopia Social Accounting Matrix (SAM). 
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Figure 8. Ethiopia: export and import intensities in 2015/2016  

 
Notes: * ratio between exports and production; ** ratio between imports and consumption. 
Source: Authors’ elaboration based on 2015/2016 Ethiopia Social Accounting Matrix (SAM). 

 

Figure 9. Ethiopia: sectoral factor intensity in 2015/2016 

  
Source: Authors’ elaboration based on 2015/2016 Ethiopia Social Accounting Matrix (SAM). 
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Figure 10. Ethiopia: sectoral demand composition in 2015/2016 

  
Note: * includes trade and transport margins. 
Source: Authors’ elaboration based on 2015/2016 Ethiopia Social Accounting Matrix (SAM). 

 

Figure 11. Ethiopia: population shares, income shares, consumption shares, and poverty rates 
for rural and urban areas in 2015/2016 

 
Source: Authors’ elaboration based on 2015/2016 Ethiopia Social Accounting Matrix (SAM). 
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Figure 12. Ethiopia: income structure by representative household in 2015/2016 

 
Source: Authors’ elaboration based on 2015/2016 Ethiopia Social Accounting Matrix (SAM). 

Non-SAM	Data	
Beyond the SAM, data related to factor stocks and various elasticities are also used to calibrate the 
model. For capital depreciation rates, we follow Agénor et al. (2004) and assume 5.0 percent and 
2.5 percent for private and public capital, respectively. For unemployment and underemployment 
rates, we use the estimates from the ILO ILOSTAT database: 2.2 and 25.8 percent, respectively.51 
For projections of the population, split into multiple age groups, we use the 2019 UN World Population 
Prospects dataset.  

In addition, the calibration of any CGE model requires the specification of (exogenous) supply and 
demand elasticities. Specifically, the elasticities that define behaviour; e.g., the degree by which 
producers can substitute labour with capital or land, consumers can substitute domestic goods and 
services with imports (i.e., the Armington elasticity), producers can substitute domestic sales with 
exports (i.e., the CET elasticity, where CET stands for Constant Elasticity of Transformation), and how 
much households increase their consumption of each good and service when their overall 
consumption spending increases (i.e., the expenditure elasticity). The values of these elasticities that 
define behaviour for production, trade, and consumption decisions are based on Sadoulet and de 
Janvry (1995), Aguiar et al. (2019), and Muhammad et al. (2011), as shown in Table A20 in Annex 5. 
In sum, the value-added elasticities of substitution are in the range of 0.20-0.95, the Armington and 
CET elasticities are both in the range of 0.9–2.0, and the expenditure elasticities for household 
consumption demand are in the range 0.83–3.5. In any case, and in the absence of better information, 
we also test the sensitivity of our results to the values assumed for these key elasticities 
(see Section 3).  

 

 
51 The CGE model typically assumes that unemployment of labour is endogenous and a wage curve establishes a negative 
relation between the real wage and the unemployment rate. 
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3.3. Results:	scenarios	and	analysis	

Base	scenario	

The departing point of our analysis is a benchmark scenario: that is to say, a scenario that “ignores the 
existence of the ATA”, against which a number of ATA intervention scenarios are compared to 
determine impacts under the CGE model assumptions. We call this the base scenario, and it represents 
a projection for a specific period of time, without additional policy changes compared to those that 
happen during that period, and, importantly, excluding ATA interventions. It starts from 2012 (and 
ends in 2019) but is based on the structure of the Ethiopian economy as determined by the SAM for 
2015/2016,52 following the procedure explained below. In turn, non-base scenarios were developed 
and their comparison with the base scenario provides us with the basis to evaluate the economy-wide 
effects of ATA interventions. 

The base scenario runs between 2012 and 2019 and excludes those ATA interventions that available 
data make tractable over time–both backwards from 2016 to 2012, and forward from 2016 to 2019 
(see below). Hence, the base scenario excludes both ATA’s investment spending and productive 
impacts. In the model, GDP growth is a function of TFP growth and production factor growth. In the 
base scenario, GDP growth is assumed to be exogenous to construct the base scenario. Specifically, 
we impose the observed growth rates in real GDP for the years 2012–2019 (Figure 13).53 For total 
population and population in labour force age (15–64), we impose projections from the 2019 World 
Population Prospects of the UN Population Division. For capital, stock (and employment) growth, 
depends on investment and depreciation. For land, stock growth is exogenous meaning ATA 
interventions are not affecting it in any scenario.  

To build the base scenario, we consider two periods: (a) starting from 2016, we use the model to 
“backcast” the economy to the year 2012, using observed growth rates for the period 2013–2016; and 
(b) starting from 2016, we project the aggregate functioning of the economy using observed growth 
rates for the period 2017–2019. 

 
52 To simplify, in what follows we refer to the year yr1/yr2 (e.g., 2015/2016) as yr2 (e.g., 2016). 
53 The exogenous part of TFP growth of which GDP growth is a function in the model, is adjusted to generate the GDP growth 
rates presented in the figure. In non-base scenarios, GDP growth is invariably endogenous. 
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Figure 13. GDP growth rate, 2013–2019  

 
Source: Central Statistical Agency (CSA) of Ethiopia. 

In the base scenario, exogenous GDP shares are imposed for government receipts and spending items 
such as tax revenue, government provision of services, transfers from government to households, and 
domestic financing of the government. This is important to replicate past tax and spending policies. 
For non-government payments, exogenous GDP shares are similarly imposed over time for transfers 
from rest of the world to households, foreign direct investment, non-government net foreign 
financing, and factor income to/from abroad. 

At the macro level, the CGE model requires the specification of equilibrating mechanisms (or 
“closures”) for three macroeconomic balances: government, savings-investment, and the balance of 
payments. For the base scenario, the following closures are used:  

a) Government: its accounts are balanced via adjustments in net foreign financing;  

b) Savings-investment: household savings adjust to accommodate exogenous GDP shares for 
domestic private investment, while foreign (private) investment is financed via the balance of 
payments (see below) and government investment is covered within the government budget 
(see above); and  

c) Balance of payments: the real exchange rate equilibrates this balance by influencing export and 
import quantities and values; on the other hand, for the non-trade-related payments of the 
balance of payments (transfers and non-government net foreign financing), these are not part of 
the clearing mechanism and are rather kept fixed as shares of GDP. In practice, this selection 
allows us to impose an exogenous evolution of all non-trade items in the balance of payments, 
ruling out the possibility of unlimited foreign borrowing capacity. 

The CGE model provides the evolution over time for a wide range of indicators in the base scenario 
(as well as in any other non-base scenario) including: (a) macro outcomes: GDP (split into private and 
government consumption and investment; exports; imports); the composition of the government 
budget, the balance of payments, and the savings-investment balance; TFP; and domestic and foreign 
debt stocks; (b) sectoral structure of production, value added, incomes, exports, and imports; 
(c) labour market indicators: wages, unemployment, and employment by sector; and (d) distributional 
indicators related to poverty and inequality. 
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Figures 14 and 15 show key macroeconomic, sectoral and poverty results for the base scenario.54 
(Tables A21 to A23 in Annex 5 show additional results for the base and non-base scenarios, covering 
macro as well as sectoral indicators. Besides, sectoral results in Annex 5 refer to the disaggregated 
sectors in Table 45). As already stated, given that it is intended to be a reference scenario, the base is 
delineated to replicate the observed macroeconomic structure and economic growth net of ATA’s 
impact, including its investment and recurrent spending. Figures 14 and 15 show the evolution of the 
levels of GDP, foreign trade, and domestic final demand aggregates. In what follows, all shocks (i.e., 
deviations from the base scenario) representing ATA’s interventions are introduced during the period 
2013–2019; i.e., base and non-base scenarios are the same for the year 2012. 

Figure 14. Base: selected macroeconomic indicators  

 
Source: Authors’ elaboration based on simulation results. 

Figure 15. Base: domestic final demands (billion 2012 Ethiopian birr) 

 
Source: Authors’ elaboration based on simulation results. 

 
54 In Figure 14, domestic absorption is defined as the sum of household consumption, gross investment and government 
consumption. 
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ATA	assessment	scenarios	

The ATA assessment by means of the non-base scenarios (and their comparison with respect to the 
base) takes into account the economy-wide effects of ATA-related investments during the years  
2013–2019. To that end, the definition of each non-base scenario combines changes in the following 
elements: (a) a change (typically, increase) in agricultural productivity that, based on the micro-
econometric results presented above can be attributed to ATA’s interventions; (b) ATA spending 
related to the various ATA’s interventions, for extension services and overheads being considered as 
increases in government recurrent spending and for other ATA spending as an increase in government 
investment targeted to the agricultural sector; (c) coverage ratios indicating the share of hectares that 
were directly impacted by ATA’s interventions–estimated on the basis of scaling down regional 
coverage ratios from the micro-econometric analysis to make them representative at the national 
level; and (d) foreign grants–i.e., transfers from the rest of the world to the government–given the 
assumption that, as indicated by the ATA, the only financing source for all ATA expenditures. 
Importantly, the non-base scenarios also assume that imported wheat cannot be substituted with 
domestic wheat given the existence of a quota mechanism. In all non-base scenarios, changes in these 
four elements are introduced during the period 2013–2019. Besides, except for the changes in (a) 
through (c) above, the non-base scenarios are identical to the base scenario. In addition, other 
elements are brought in through a sensitivity analysis (for example, private investment response) as 
further explained below. 

In this ATA assessment, the non-base scenarios are based on (and mostly influenced by) the results from 
the micro-econometric analysis presented in Section 2. Specifically, from micro-econometric analysis, 
we extract statistically significant ATA impacts on yields for priority crops by region, which are, 
subsequently, scaled down for meaningfulness at the national level. For ATA interventions, the priority 
crops are barley, maize, teff, wheat, sesame, tomato and onion, and banana, mango and avocado. 

Table 46 contains the definition of the 12 non-base scenarios that we have considered in this part of 
the ATA evaluation. In scenarios 1–8 (set 1), we assess the impact of the various ATA interventions 
that showed statistically significant impacts on agricultural yields.  

In scenario 1, ata, we follow the micro-econometric estimations and consider an overall assessment 
of ATA’s interventions that excludes other aspects that are included in scenarios 2–7; thus, the share 
of hectares (and farmers) that is impacted by the ATA is smaller in those 2–7 scenarios than in the first 
scenario because they only include specific aspects–clusters or priority areas–of the ATA. The last 
scenario of this group combines all ATA interventions in scenarios 1–7 (that is to say, scenario 8, which 
we also call combi) and thus becomes our “central” scenario to evaluate the full impact of ATA’s 
interventions when it is compared with the base scenario. In scenarios 9–12 (set 2), we test the 
sensitivity of our economy-wide results to alternative assumptions of the combined scenario.  
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Table 46. Definitions of non-base scenarios 

Set # Name Description 
1 1 ata increase in agricultural productivity due to all ATA interventions during 

2013–2019  
2 acc-clust similar to ata but only for crop-specific ACC cluster  
3 pr123 similar to ata but only for seeds, fertilizers, and agrochemicals priority 

areas  
4 pr6-markets similar to ata but only for markets priority area  
5 pr7-extension similar to ata but only for extension priority area  
6 pr2-fert1 similar to ata but only for NPS* fertilizer priority area  
7 pr2-fert2 similar to ata but only for NPS* and DAP and fertilizer priority area 

  8 combi all previous scenarios combined 
2 9 combi-lo lower bound for combi scenario based on econometric results  

10 combi-up upper bound for combi scenario based on econometric results  
11 combi2 combi scenario with increase in private investment equal to increase in 

government investment 
  12 combi3 similar to combi2 but increase in private investment doubles the 

increase in government investment 
Notes: Except for the changes indicated in the description, the scenarios are identical to the base scenario; * NPS is nitrogen, 
phosphorus, and sulphur. 
Source: Authors’ own elaboration. 

Table 47 shows the micro-econometric estimation results that were used to define the productivity 
shocks in the non-base scenarios. It shows that all ATA interventions considered in this study have a fairly 
strong positive effect on the productivity of wheat production. Moreover, the micro-econometric 
analysis found a positive productivity impact on the aggregate set of priority crops from ATA’s 
interventions related to the use of fertilizers (scenarios pr2_fert1 and pr2_fert2). In the non-base 
scenarios, the yield estimates from the micro-econometric analysis are modelled as increases in TFP. 
However, the micro-econometric analysis was not aimed at estimating TFP. That said, the  
micro-econometric estimates control for the aspects related to input use such as the amount of labour 
and capital. 

To define the non-base scenarios, we use statistically significant results from the micro-econometric 
analysis. Table 47 shows that wheat was positively impacted by ATA's interventions on yield and that 
effect emerges under alternative micro-econometric estimations. On the other hand, the overall ATA 
result for teff yield is negative. However, the household heterogeneity analysis performed in Section 
3.3c shows that only a small share of households experienced the decrease in teff yields. In other 
words, Table 47 also shows strong variability for teff results across the different scenarios. In light of 
this, we exclude teff from the combined scenarios. 
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Table 47. ATA impacts on agricultural productivity – input for simulations 
 

Wheat Teff All priority crops 
Scenarios* Elasticity Std. error Elasticity Std. error Elasticity Std. error 
ata 1.128 0.539 -0.754 0.215 0** 0** 
acc 1.092 0.485 -0.730 0.233 0** 0** 
acc-clust 0** 0** 0.354 0.175 0** 0** 
pr123 1.428 0.399 0** 0** 0** 0** 
pr6-markets 1.790 0.316 0.385 0.139 0** 0** 
pr7-extension 1.772 0.294 0** 0** 0** 0** 
pr2-fert1 0** 0** 0** 0** 0.199 0.042 
pr2-fert2 0** 0** 0** 0** 0.164 0.048 

Notes: * Table 46 shows scenario definitions; ** denotes not statistically different from zero. 
Source: Authors’ elaboration based on micro-econometric results from Section 3.2.  

As mentioned earlier, coverage ratios are an important element to define in the CGE model the share 
of hectares that were directly impacted by the ATA-driven agricultural productivity shock. To that end, 
we followed the following three-step procedure.  

Firstly, we used hectares and weights from three waves of the Ethiopia Socioeconomic Survey (ESS)  
(ESS-2, ESS-3 and ESS-4) to calculate the ratio between (a) ATA treated hectares by region and priority 
crop from the micro-econometric analysis, and (b) Ethiopia’s hectares by region and priority crop from 
the Agricultural Sample Survey (AgSS). For instance, in the case of wheat, 924 656 hectares were ATA 
treated according to the micro-econometric estimations, while total hectares in Ethiopia were 1 856 792 
(i.e., coverage rate is 50.0 percent). However, this first step generates coverage ratios that would 
overestimate the economy-wide impact of ATA if not all households (or farmers) in each woreda 
were treated. 

Secondly, we introduce the necessary correction to the previous calculation to the extent that not all 
households (or farmers) in each woreda were covered by ATA interventions–using the ratio between 
target farmers for the Agricultural Commercialization Clusters (ACC) initiative and total farmers with 
ATA priority crops using data from the AgSS – which is maintained for all ATA interventions simulated. 
Specifically, we first calculated an overall (i.e., not by crop) hectares coverage ratio using the ESS and 
the AgSS of 40.2 percent (=3 920 419/9 761 331 ha).  

In turn, the total number of target farmers for ACC in 2019 was 4 517 142 while the number of farmers 
with priority crops during the same period was 16 020 255; i.e., an implied coverage ratio at the 
household (farmer) level of 28.2 percent. Therefore, the adjusted overall coverage ratio is obtained 
by multiplying the coverage ratio from the previous step by 0.70 (=28.2/40.2). For instance, in the case 
of wheat, the adjusted coverage ratio in the ATA scenario is 35.0 percent (=50.0x28.2/40.2). In other 
words, in 2018, the wheat productivity impact estimated in the micro-econometric analysis applies to 
35 percent of the national total hectares with wheat.  

Finally, we also consider the spending associated to ATA projects in order to weight the agricultural 
productivity estimates from the micro-econometric analysis. Figure 16 shows that most of ATA’s 
project spending on the selected projects took place during the period 2017–2019. Consequently, 
most of ATA’s impact on agricultural productivity is simulated during the period 2017–2019.  
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Overall, the total 2012–2019 spending was 138.9 million USD, with 13.4 percent spent (USD 
18.6 million) on support functions and overheads.55  

Figure 17 shows the coverage ratios that ultimately resulted from the afore-described three-step 
approach. These ratios represent the share of hectares impacted by ATA’s interventions. However, 
when defining the non-base scenarios, we consider coverage ratios that differ across regions 
(see Annex 5).  

Again, to define the non-base scenarios, the coverage ratios are used to weight the productivity 
impacts showed in Table 47. As an example, Figure 18 shows the shock to wheat productivity in the 
combined scenario (combi), including confidence intervals, once the three steps described above have 
been implemented. In 2018 and 2019, the increase in productivity in wheat production relative to the 
base varies between 2.5 and 76.4 percent, with 39.4 percent being the value that we consider in our 
central combined scenario. 

Figure 16. ATA budget utilization – total for all projects with data on cost 

 
Source: Authors’ elaboration based on information provided by Agricultural Transformation Agency (ATA). 

 
55 This figure does not include USD 20.1 million of funding provided by donors to the United Nations Development 
Programme (UNDP) and the World Food Programme (WFP) during this study period to hire international staff consultants 
and provide corporate level support to the ATA. Due to the nature of these expenditures, which do not represent support 
functions and overheads on the ground with direct effects on productivity, they are not a part of the economy-wide 
assessment. 
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Figure 17. ATA coverage – all priority crops (percentage of hectares by priority crop, based on 
weights from household survey and adjusted using number of farmers targeted by ATA) 

 
Source: Authors’ elaboration based on information provided by Agricultural Transformation Agency (ATA). 

 

Figure 18. ATA wheat productivity shock in ATA scenario (percent level deviation from base) 

 
Source: Authors’ own elaboration. 

Main	transmission	channels	
Figure 19 summarizes the main transmission channels of the aforementioned changes to generate the 
ATA scenarios. The productivity gain boosts agricultural production, reduces agricultural prices, and 
releases factors for use in other sectors, with an overall positive effect on wages, employment, and 
household welfare at national level (see Figure 19a). In other words, increased productivity results in 
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increased output of a sector, but a reduction in the amount of labour and capital used by that sector. 
The higher supply of the sector’s goods results in a decline in the real price since demand increases 
(brought about by increases in household incomes and investment demand) are in general lower than 
the increases in supply. At the same time, the reduction in the use of factors of production from the 
sectors experiencing the productivity shock frees up these factors for use in other sectors of the 
economy. Thus, we expect real GDP and private consumption at national level to rise in all scenarios. 
Figure 19b shows that foreign grants financing appreciates the real exchange rate, thus reducing 
exports and boosting imports.  

Figure 19. Main transmission channels for the scenario ATA assessment scenarios 

a. transmission channels through ATA’s impact on agricultural productivity 

 

b. transmission channels through government (ATA) foreign grants financing 

 
Source: Authors’ own elaboration. 
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such as GDP, employment, and private consumption grow, on average, at rates above those recorded 
in the base scenario. By 2019, in the combined scenario (combi), the level of GDP is 0.75 percent (or 
USD 666 million) higher than in the base scenario. Besides, other indicators such as private 
consumption and investment also show positive effects during the period with the highest ATA 
spending on projects – i.e., 2017–2019. Naturally, an increase in private investment is reflected in a 
higher private capital stock accumulation, which, in turn, has a positive second-round effect on 
macroeconomic indicators. Figure 21 provides information on the time path for deviations from the 
base for private consumption and GDP for the combined scenario, respectively. 

The size of the change in real GDP, the changes in output quantities and prices, and changes in incomes 
of rural and urban household all vary according to which priority crop is shocked and the size of the 
shock (see Table 47). For instance, in 2019 GDP increases by 0.35 and 0.04 percent in scenarios pr6-
markets (focused on wheat and teff) and pr2-fert1 (focused on all priority crops), respectively. In fact, 
the combined scenario shows better results for all indicators. Trivially, this is explained by the fact that 
the agricultural productivity increase is higher because it applies to a larger share of the national GDP. 
As shown, priority crops sectors differ in size (see Figure 8).  

In scenarios 1–6, productivity increases are mostly driven by the wheat production sector. On the 
other hand, scenarios related to the fertilizer priority area (pr2-fert1 and pr2-fert2) show (direct) 
positive effect from all priority crops’ production sectors, but with smaller coverage ratios. In other 
words, under scenarios pr2-fert1 and pr2-fert2, the share of hectares with priority crops impacted by 
the relevant ATA’s intervention is smaller.  

Notwithstanding agriculture is more productive by and large and hence employs less people, the 
employment level increases in Ethiopia as a whole in all scenarios (Figure 22). At the same time, and 
consistent with the assumption of the wage curve (i.e., negative relationship between wage level and 
unemployment rate), the overall level of wages increases. 

In all non-base scenarios, we see that faster priority crops growth stimulates additional growth in the 
non-agricultural sectors, both by increasing final demand for non-agricultural products and by 
lowering input prices and fostering downstream processing (see Figure 23). For instance, in the 
combined scenario (combi), the domestic supply price of wheat declines, on average by 14.6 percent 
for 2013–2019 period and relative to the CPI. Consequently, under this scenario, the GDP for the 
overall food-processing sector in 2019 increases by 1.3 percent relative to the base scenario. More 
specifically, the GDP for the milling sector increases by 3.4 percent relative to the base scenario. 
Besides, increased production of priority crops also generates additional demand for chemicals and 
transport services, which further stimulates growth in other manufacturing and service sectors. 
Naturally, this is in line with the micro-econometric results that showed increased demands for 
intermediate inputs such as agrochemicals and chemical fertilizers (see Section 2.3a). (Specifically, 
Table A5 in Annex 3 showed that agrochemicals and chemical fertilizers use increased by 9 and 
21 percent due to ATA priority area interventions.) In fact, these results are also consistent with the 
micro-econometric evidence on the increase in farmer’s spending on inputs.56 In the case of 
construction, we find an increase in output resulting from more government and private investment 
that is observed in all non-base scenarios. 

Figure 24 and 25 present results for sectoral exports and imports, respectively. Overall, we find that 
ATA’s interventions mostly increase exports of food products and imports of non-food products.  

 
56 In the CGE model, increases in agricultural output due to higher TFP growth require increases in the demand of 
intermediate inputs such as fertilizers and transportation services. 
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In other words, the CGE results suggest that the ATA is making a significant contribution to enlarging 
the creation of value added along value chains. In turn, we see a relatively large decrease in the 
imports of food products. For instance, in the combined scenario, imports of processed foods on 
average decrease by as much as 1.4 percent relative to the base scenario. However, wheat imports 
are not decreasing due to the assumption that domestic wheat is not a good substitute for imported 
wheat (by means of which the CGE resembles the existing of an import quota) – while its domestic 
price decreases as described above due to the relatively large increase in domestic supply. 

By assumption, the poverty results closely follow the ones described above for the evolution of private 
consumption (Figure 26). As expected, the non-base scenario that exhibits the largest poverty reduction 
is the combined scenario (combi). This result is explained by the fact that higher productivity for all 
priority crops – and particularly wheat -- leads to a relatively strong reduction in food prices at the same 
time as incomes grow for factors such as labour and capital. In 2019, the national poverty rate is reduced 
by 0.3 pp compared to the base scenario. In other words, the number of rural and urban poor individuals 
shrinks by 210 000 and 76 000, respectively. In the other scenarios, poverty is reduced by less but at 
least by 0.02 pp relative to the base scenario.  

Figure 20. Macroeconomic effects of ATA’s interventions (percent level deviation from base 
in 2019) 

	
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 
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Figure 21. Real GDP and private consumption effects of ATA’s interventions (percent level 
deviation from base) 

 
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 

 

Figure 22. Employment effects of ATA’s interventions at national level (percent level deviation 
from base in 2019) 

	
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 
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Figure 23. Sectoral output effects of ATA’s interventions (percent level deviation from base 
in 2019) 

	
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 

 

Figure 24. Sectoral export effects of ATA’s interventions (percent level deviation from base 
in 2019) 

 
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 
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Figure 25. Sectoral import effects of ATA’s interventions (percent level deviation from base 
in 2019) 

 
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 

Figure 26. Poverty effects of ATA’s interventions (percent level deviation from base in 2019) 

	
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 
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determine lower and upper bound for changes in the productivity of ATA’s priority crops. As expected, 
the economy-wide impact of ATA’s interventions is highly dependent on the size of the productivity 
shock that we attribute to ATA’s interventions. For instance, the increase in private consumption 
relative to the base in 2019 varies between 0.07 and 1.19 percent, under the combi-lo and combi-up 
scenarios, respectively. For GDP, the corresponding figures are 0.11 and 1.18, respectively. 

Scenarios combi2 and combi3 are designed to determine the sensitivity of the scenario results to 
assuming that, following ATA’s interventions, there is private investment response that also 
contributes to the increased in yields showed in Table 47. The implicit assumption in these additional 
scenarios is that yield increases are not only attributable to ATA spending and investment but also to 
an individual response from farmers who would presumably see need in investing to reap benefits 
from the better environment that ATA interventions may have created. In a sense, this alternative 
assumption conflicts with the micro-econometric analysis.  

More precisely, the micro-econometric analysis controls for differences in capital stocks when 
estimating ATA’s impact. On the other hand, the CGE model assumes that, in a given period, physical 
capital stock as well as stock of livestock can depend on past investments.  

In the CGE model, the new private investment is financed through increased private savings with the 
important implication of this being that resource available for private consumption as less than before.  

A reduction in private consumption then offsets the additional private investment demand shock. For 
instance, in the combi2 and combi3 scenarios, the increase in private consumption in 2019 relative to 
the base is 0.02 and 0.04 pp lower than in the combi scenario, respectively.  

Overall, private investment then is not pushing GDP growth in combi2 and combi3 considerably more 
above the base during the period of analysis, relative to what is seen for the combi scenario, due to 
the private consumption crowding-out effect (see Figure 27).57 

Finally, we conduct a systematic sensitivity analysis with respect to model elasticities (e.g., 
substitution between factors of production, expenditures elasticities in consumption, etc.). Overall, 
results show that our results are fairly robust to changes in all model elasticities. 

 
57 Certainly, the results suggest that the growth in the capital stock will have potential effects beyond the period of analysis. 
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Figure 27. Macroeconomic effects of ATA’s interventions – sensitivity analysis (percent level 
deviation from base in 2019) 

 
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 

In economic simulation models, results depend on the values of the employed behavioural and other 
parameters such as price and income elasticities. Therefore, it is often informative to analyse the 
sensitivity of results to selected parameter values. We analysed how much results for private 
consumption, GDP, and agricultural GDP tend to change as a result of changes in all model elasticities. 
This is done by implementing a variant of the method originally proposed by Harrison and Vinod 
(1992). 

We assume that each model elasticity is uniformly distributed around the central value used to obtain 
the results discussed above. The range of variation allowed for each elasticity is +/-75 percent; i.e., we 
consider a fairly wide range of variation for each model elasticity. The model is solved iteratively with 
different sets of elasticities. The resulting distribution of results is used to build confidence intervals 
for selected model results. The steps for the systematic sensitivity analysis are as follows: 

• The distribution (i.e., lower and upper bound) is computed for each model parameter that will 
be modified: elasticities of substitution between primary factor of production, trade-related 
elasticities, expenditure elasticities for household demands, and the wage curve elasticity; 

• The model is solved repeatedly, each time with a different set of elasticities following a 
Monte Carlo type procedure. First, the value for all model elasticities is randomly selected. 
Second, the model is calibrated using the selected elasticities. Third, the same counterfactual 
scenarios as previously described are conducted; 

• These three steps are repeated 1 000 times, with sampling with replacement for the value 
assigned to the elasticities. 

Table 48 shows the percentage change in selected macroeconomic indicators estimated: (i) under the 
central elasticities; and (ii) as the average of the 1 000 observations generated by the sensitivity 
analysis. For the second case, the upper and lower bounds under the normality assumption were also 
computed. All runs from the Monte Carlo experiment receive the same weight. As can be seen, the 
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results reported in Figure 20 earlier on, fall within the confidence intervals reported in Table 48. It is 
almost fully certain that the GDP increased between 0.65 and 0.85 percent due to ATA’s interventions 
as depicted in our central scenario. In other words, results given in Table 48 suggest that the model is 
robust regarding the elasticity parameters; that is, the deviation of the results discussed above from 
the results presented in the Table 48 (which are generated under different elasticity assumptions) is 
rather small for the selected indicators. 

Table 48. Systematic sensitivity analysis: 95 percent confidence interval under normality 
assumption for selected macroeconomic indicators effects of ATA’s interventions in 
2019 (percent level deviation from base)  

Item Mean Standard 
deviation Lower bound Upper bound 

combi 
Absorption 0.533 0.051 0.434 0.632 
Private consumption 0.742 0.099 0.549 0.936 
Private investment 0.282 0.057 0.169 0.395 
Exports 1.285 0.228 0.837 1.732 
Imports 0.171 0.033 0.106 0.236 
GDP 0.751 0.051 0.652 0.851 

combi-lo 

Absorption 0.106 0.004 0.099 0.114 
Private consumption 0.065 0.007 0.051 0.078 
Private investment 0.197 0.009 0.180 0.214 
Exports 0.121 0.024 0.075 0.168 
Imports 0.104 0.004 0.096 0.112 
GDP 0.110 0.004 0.103 0.117 

combi-up 

Absorption 0.812 0.098 0.620 1.005 
Private consumption 1.173 0.187 0.807 1.539 
Private investment 0.371 0.091 0.193 0.549 
Exports 2.088 0.358 1.387 2.790 
Imports 0.203 0.055 0.095 0.312 
GDP 1.181 0.105 0.974 1.388 

combi2 

Absorption 0.565 0.051 0.466 0.665 
Private consumption 0.725 0.099 0.531 0.918 
Private investment 0.462 0.059 0.346 0.578 
Exports 1.384 0.231 0.931 1.838 
Imports 0.216 0.034 0.148 0.283 
GDP 0.786 0.051 0.686 0.887 

combi3 
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Item Mean Standard 
deviation Lower bound Upper bound 

Absorption 0.598 0.051 0.499 0.698 
Private consumption 0.707 0.099 0.514 0.900 
Private investment 0.642 0.061 0.521 0.762 
Exports 1.484 0.235 1.024 1.944 
Imports 0.261 0.036 0.191 0.331 
GDP 0.822 0.051 0.721 0.922 

Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 

Cost-benefit	calculation	

Up until this point, we have provided a suite of results that allows us to see the economy-wide, sectoral 
and poverty impacts of ATA’s interventions from various angles. It is important to summarize the 
results and, in all, ask a final question: Have ATA’s interventions been cost-effective? 

Table 49 presents our main results in terms of overall GDP, agricultural GDP, private consumption, 
employment, and poverty. It is worth nothing that impacts are more marked from 2017, and more 
clearly in 2018–2019, which are the years where ATA spending was stepped up. On average, ATA’s 
interventions have increased private consumption by a total of USD 1.3 billion, ranging from 
USD 14 million in 2013 to USD 518 million in 2019. For 2019, for example, this is equivalent to USD 4.5 
per capita. However, based on the sensitivity analysis performed above, such increase in private 
consumption may vary between 0.4 (scenario combi-lo) and 7.1 (scenario combi-up) million USD when 
we consider alternative assumptions regarding (a) ATA’s impact on the productivity of priority crops 
production, and (b) the increase in private investment that accompanies ATA’s expenditures.  

Moreover, Table 49 allows calculating the ATA’s cost-benefit ratio in terms of poverty. For example, 
the cost of reducing poverty is USD 485 per person, according to dividing the ATA’s spending over the 
seven-year period between 2013 and 2019 (USD 138.9 million) by the cumulative number of 
individuals that leave poverty by 2019 (about 286 000).58 In addition, we note that, on average, 
GDP increases by USD 242.8 million per year during the period 2013–2019, or by a total of 
USD 1.7 billion during the duration of the seven years of this study period.  

  

 
58 In comparison, ZEF and FAO (2020) show that the cost per capita of reducing the risk of hunger varies between USD 12.7 
and USD 1 758.2 per person per year during a 10-year period, depending on the intervention. 
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Table 49. Overall economy-wide impact of ATA (deviations of combi scenario with respect to 
the base scenario)  

Item 2013 2014 2015 2016 2017 2018 2019 AVG TOTAL* 
GDP (million USD) 15 20 41 54 299 605 666 243 1 700 
GDP agriculture 
(million USD) 

1 1 10 13 146 325 359 122 855 

Private consumption 
(million USD) 

14 20 32 42 225 457 518 187 1 308 

Employment (thousands 
of jobs) 

1 2 3 3 7 5 11 5 11 

Poverty nation (thousands 
of people out of poverty) 

-20 -25 -37 -44 -162 -273 -286 -121 -286 

Poverty rural (thousands 
of people out of poverty) 

-16 -21 -29 -34 -118 -199 -210 -90 -210 

Poverty urban(thousands 
of people out of poverty) 

-4 -5 -8 -9 -43 -73 -76 -31 -76 

GDP (percent) 0.03 0.03 0.06 0.08 0.39 0.74 0.75 0.30   
GDP agriculture (percent) 0.01 0.01 0.05 0.06 0.67 1.42 1.48 0.53   
Private consumption 
(percent) 

0.03 0.04 0.07 0.08 0.38 0.72 0.75 0.30   

Employment (percent) 0.00 0.00 0.01 0.01 0.02 0.01 0.02 0.01   
Poverty nation 
(percentage points) 

-0.02 -0.03 -0.04 -0.04 -0.15 -0.24 -0.25 -0.11   

Poverty rural 
(percentage points) 

-0.02 -0.03 -0.03 -0.04 -0.14 -0.22 -0.23 -0.10   

Poverty urban 
(percentage points) 

-0.02 -0.02 -0.04 -0.04 -0.20 -0.31 -0.31 -0.14   

Note: * For flow variables (GDP and private consumption), TOTAL is the accumulated level deviation with respect to base 
during the whole period under analysis. For stock variables (employment and poverty), TOTAL is the last year deviation with 
respect to base, which already accumulates what happened before 2019. 
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 

Figure 28 shows cost-benefit ratios for the combined scenarios in terms of private consumption. In the 
central scenario, upon which we based most of the discussion on impacts above, ATA’s benefits over 
period 2013–2019 are ten times higher than their cost. Certainly, such a high ratio between benefit 
and cost is explained by the fact that ATA’s interventions promote an increase in agricultural TFP that 
is not phasing out over time, during the period considered. However, we see that the benefit-to-cost 
ratio varies between 1.2 and 14.9 depending on ATA’s impact on the productivity of priority crops 
(see panels a and b in Table A22 in Annex 5, respectively).  
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Figure 28. Cost-benefit ratios of ATA’s interventions 

 
Source: Authors’ elaboration using computable general equilibrium (CGE) simulation results. 

 

3.4. Concluding	remarks	from	the	computable	general	equilibrium	
(CGE)	results	

In this section we have provided an assessment of the impact of ATA’s interventions on the Ethiopian 
economy, including multisectoral and distribution repercussions – based on a CGE model. This 
complements the evaluation of the ATA at a more micro level that had been presented in the previous 
section. Overall, we find positive and significant economy-wide impacts from ATA interventions over 
the 2013–2019 period. For instance, with a modest total effective project spending of 
USD 138.9 million for this period, the ATA boosted GDP and private consumption by USD 1 700 and 
USD 1 308 million over the period 2013–2019, respectively. This would imply an annualized economy-
wide rate of return of 289 percent with benefits calculated using GDP (or 254 percent if benefits are 
calculated using private consumption).59 This rate of return is particularly high because it is not the 
typical estimate of rate of return for projects in an isolated manner (which due to data constraints 
could not have been estimated through the micro-level analysis); hence, on the contrary, it embeds 
the economy-wide effects of each of the interventions covered altogether. In other words, ATA’s 
projects have been highly cost-effective in its own right but also through the economy-wide effects 
they have triggered.  

 

 
59 The reported rate of the return was calculated as usual: that is, as the rate of return that makes ATA's interventions net 
present value equal to zero. In this calculation, we considered the difference between (a) the yearly level deviations of GDP 
(or private consumption) with respect to the base scenario during the 2012–2019 period, and (b) ATA's yearly expenditures. 
Mathematically, 

!"# = % &'
(1 + +)'

-

'./
 

where NPV is net present value, N is the total number of periods (8 in our case), n is a non-negative integer, &' is the 
difference between benefits (i.e., GDP or private consumption level increase relative to the base scenario) and costs (i.e., 
ATA’s expenditures), and r is the rate of return. 
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In this assessment, the main driver of the results is the increase in agricultural productivity brought 
about by the ATA which, given the economy-perspective of the analysis, we have weighted by the 
share of hectares that were impacted by the ATA. Moreover, faster growth in agricultural output 
promoted additional growth in the non-agricultural sectors, both by increasing final demand for non-
agricultural products and by lowering input prices and fostering downstream processing. However, 
the results also highlight the relevance of accounting for demand constraints and relative price 
changes when selecting sectors to promote. In fact, ATA’s impact would have been different if ATA’s 
priority crops were (directly or indirectly through the food industry) more export oriented. 

Being based on modelling, our results are of course not exempted of uncertainty. For this particular 
evaluation, uncertainty is largely explained by a lack of information available to adequately perform a 
data-intensive impact evaluation, such as one to see economy-wide and multisectoral effects with a 
CGE model. In particular, there is uncertainty with regards to the information available to estimate 
coverage ratios for ATA interventions for both regions and farmers and also on costs of such 
interventions. Overall, however, our CGE model results are robust to uncertainties regarding micro-
econometric estimation results, model elasticities, and gaps in the data available to assess the impact 
of ATA. With statistical confidence one can say ATA’s projects have impacted Ethiopia’s GDP and 
reduce poverty at the national level. 
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4. Discussion	and	conclusions	

This report was prepared in response to the request that the Ethiopia’s Agricultural Transformation 
Agency made to FAO to undertake an evaluation of the Agency at the ten-year mark of its creation.  

The objective of the evaluation was to identify the role of ATA at national level, including its role on 
agricultural transformation, to the overall economy of Ethiopia, and to poverty reduction. For that 
purpose, the evaluation pursued providing answers to two main inter-connected questions: Over the 
last ten years, (i) what has been the impact of ATA’s interventions on smallholder household 
productivity and commercialization? and (ii) how have ATA’s interventions affected agricultural 
growth and poverty reduction? These questions are posed in light of the work plan and targets set out 
by Ethiopia’s Growth and Transformation Plans. Answering them seeks to inform the future work of 
the ATA for the next ten years, in terms of both: (i) the support and investments that work best for 
the agricultural sector and for people’s livelihoods that rely on it; and (ii) ways to improve the 
evaluation of ATA’s operation, particularly with regard to the data gaps that will need to be bridged 
for that purpose.  

To achieve the objectives of the evaluation, a two-stage analytical approach was implemented. The 
first stage involved the estimation of micro-level impacts–based on an inverse-probability weighted 
regression framework using household survey data–to assess ATA’s role in shifting agricultural 
household decision-making and outcomes. Specifically, the behavioural shifts relate to the adoption 
of enhanced technologies–namely, seeds, fertilizers and agrochemicals, mechanization and so forth– 
based on the specificities required by widely diverse agroecological conditions and soil conditions; the 
application of more sustainable production practices – e.g., row planting, selection of inputs based on 
improved soil information; and the enhancement of farmers’ market orientation and 
commercialization opportunities. As such, these shifts would then lead to enhanced production, 
productivity and commercialization, improved incomes of smallholder producers, thus fostering 
agricultural transformation and growth and potentially broader outcomes for the economy as a whole, 
with poverty-reduction payoffs.  

On the second stage of the analytical approach, result estimates from the micro-level analysis, 
particularly on productivity shifts, and combined with other information regarding coverage ratios and 
spending of ATA’s projects, were used as essential inputs to develop an economy-wide assessment. 
Using a computable general equilibrium model, the assessment scaled up ATA’s impact at 
farm/household level across the economy-wide and multisectoral functioning of the Ethiopian 
economy. Both stages are consistent in that they pursued methodologies that simulated Ethiopia’s 
economy with the ATA against a counterfactual situation without ATA’s interventions.  

4.1. Microeconomic	implications	
Without considering nation-wide interventions like EthioSIS and “8028 IVR SMS”, ATA’s project 
investments have aimed to benefit the 13 million priority crop producers of Ethiopia in the 2012–2019 
period. A salient feature of ATA’s operation has, indeed, been the targeting of interventions to specific 
crops and producer typologies, and the pursuit of strategic crosscutting interventions that seek to 
optimize existing production systems. These strategic interventions are central to ATA’s activities, 
which catalyse innovative solutions in the agricultural economy and have led to important 
productivity gains. 

The micro-level analysis demonstrates that the use of modern inputs facilitated by the ATA was pivotal 
to securing yield gains, particularly of main staple crops, of ATA’s targeted agricultural households.  
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The net effect of projects addressing improved seed use, agrochemicals use and fertilizer was found 
to contribute to yield improvements in wheat, whereas the use of NPS fertilizer increased yields of 
priority crops overall, as well as specifically for maize, teff and wheat. The gains to wheat yields from 
chemical fertilizer were estimated to stand on average by a factor of 618 kg/ha (DAP and NPS) for the 
overall impact of the ATA, and for teff at up to 445 kg/ha (any chemical fertilizer). However, the take 
up of modern inputs were not single-handedly responsible for these productivity gains; interestingly, 
they were the result of crop-targeted crosscutting interventions that particularly benefitted producers 
with the capacity to cultivate multiple priority crops. This finding reflects the scale issues that underpin 
the mechanisms through which households engage and gain from ATA’s support channels.  

In that sense, even if the take up of modern inputs was found to improve under the ATA at a national 
level, substantial scope remains for further expansion. For example, for improved seeds, 26 percent 
of producers reported their use – but 74 percent of the producers in this evaluation did not report use 
– according to the Ethiopia Socio Economic Survey (ESS) that underpins the micro-level analysis.  

A similar divide exists for agrochemicals, with only 20 percent of producers reporting their use. There 
are various explanations for this important observation. From a demand perspective, information 
constraints and liquidity constraints, including access to credit, could have been constraining farmers’ 
take up of improved seeds. Interventions such as IVS arguably harbour potential for overcoming 
liquidity constraints in the demand for seeds; however, since the intervention hinges on the 
acquisition of credit for obtaining inputs, the mechanism requires producers to be sufficiently risk 
tolerant to take out the loan and sufficiently market-oriented in order to pay back the credit within 
the annual timeframe. Given the low level of market integration observed among average smallholder 
farmers (in terms of the share of output sold on market), ATA’s intervention, or alignment with other 
policies, might not be structured to integrate the important share of producers that do not necessarily 
meet those two essential criteria. The limited coverage of agricultural insurance or social protection 
systems could underscore the risk aversion that characterizes producers that face uncertain 
production outcomes.  

Certainly, ATA’s strategic interventions have the potential to further expand the coverage of improved 
seeds and agrochemicals use, as evidenced by the smallholder household coverage of chemical 
fertilizer blends, well above 60 percent. The shift in fertilizer typology points to the role of the EthioSIS-
sourced updated fertilizer recommendations. The positive yield effects resulting from the typology 
shift is indicative of farmers following the guidelines that emerged from the soil surveying and 
mapping work of EthioSIS.  

Further supporting that conclusion would benefit from more closely pairing the actual 
recommendations provided to each region with the production strategies of producers within those 
regions. Nonetheless, as EthioSIS was a soil mapping exercise geared at providing information for 
updating fertilizer recommendations across Ethiopia, the pivotal mechanism for linking the EthioSIS 
findings with agricultural decision-making in the case of fertilizer was the level of take up by farmer 
cooperatives, and subsequently their extension services. These were pivotal for sharing information 
about fertilizer blends, training farmers in their use and encouraging the knowledge dissemination 
among farmers themselves. The role of these services in ensuring agricultural information channels is 
demonstrably relevant for supporting the functioning of ATA’s interventions at the producer level.  

Another important channel for expanding EthioSIS’ impact is through making more adequate fertilizer 
blends more available via its production at national level. More information in relation to the extent 
to which EthioSIS’ has effectively reached these two impact channels needs to be further documented 
in the future in order to identify more accurately its impact.  
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Moving forward, the periodic update of such fertilizer blend recommendations may prove valuable if 
changes in regional production portfolios occur on a large scale (e.g., such as in the lowland cultivation 
of wheat), and if the producer implementation of the new recommendations engender changes in soil 
nutrient content. 

From a commercialization perspective, ATA’s interventions contribute to a more optimized market 
participation for producers with ATA-driven yield improvements but also, interestingly, for producers 
without them. The presence of significant growth in the share of output sold on market indicates that 
producers harbour demand for engaging in markets. Nonetheless, the limited magnitude of some of 
these effects points to issues of value chain development. For crops with potentially better developed 
value chains, such as horticulture and teff products, the magnitude of average treatment effects is 
more notable due to ATA’s efforts. For others, such as barley and wheat, the limited magnitude of 
commercialization effects is suggested of either still-developing value chains or well-developed value 
chains, depending on the case.  

In that respect, the type of priority crop under cultivation matters immensely since commodities that 
are export-viable are more likely to reap commercialization effects than those commodities or crop 
varieties that do not meet value chain requirements to reach markets that demand higher quality. 
Achieving this requires the selection of appropriate seeds, their suitable cultivation with adequate 
complementary inputs, and most likely the expansion of the assets producers is able to access to 
cultivate efficiently (Gill et al., 2016). Market integration depends jointly on the resulting production 
surplus and subsequent value chain linkages. Analysis of the impact of value chain development calls 
for further interventions along the chain, in addition to those at production stage. These could include 
scaling up support to the formation of productive alliances, as well as further enhancing ATA’s 
interventions in relation to contract farming or out-grower schemes. These schemes may also be 
better aligned with Ethiopia’s agro-industrial parks and their respective agrocommodity procurement 
zones, and their respective territorial development plans.  

However, a number of constraints for scaling up ATA’s actions at agricultural household level have 
been identified, including structural issues related to the limited access to land and household labour. 
ATA’s focus on more market-oriented farmers and farms, and the impact generated across these, may 
continue to lie in an assumption that these effects triggered will also produce direct effects on poorer 
farmers who are more resource constrained.  

While the economy-wide results show important impacts in terms of poverty reduction – as further 
noted below, these effects across the Ethiopia’s economy may have been larger had differentiated 
strategies based on farmers’ constraints been further applied. The example of teff yields over 
measures of scale of production shows that the largest gains are observed amongst those farmers 
operating at greater scale. Also, heterogeneity of impacts based on the gender of the household head 
also points to disproportionate gains by female-headed households (more resource and labour 
constrained) in some priority areas such as in accessing improved seeds and agrochemicals, and their 
accessibility to more market-oriented production systems. While the ATA has integrated a gender-
sensitive approach in their interventions, further attention may be required to the different categories 
of farmers based on their resource constraints and crop portfolios in order to develop differentiated 
strategies as recognized by the GTP. 

Finally, there may be important trade-offs in the adoption of the different interventions promoted by 
ATA that were not looked at with more detail by the micro-level analysis. Our data, based on a 
representative sample of Ethiopian households, allow us for assessing the average impact effect of 
ATA’s interventions on average Ethiopian rural households and their farms. Resource constraints faced 
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still by the majority of Ethiopia’s farmers may have implications on their food security and nutrition, 
but also, on crop rotation, especially if a different market orientation means switching to more 
commercially viable crops, but market demand or food prices do not compensate for the loss of 
household self-consumed crops. The risk of food insecurity and malnutrition at household level needs 
to be looked at in more detail in the future.  

4.2. Macroeconomic	implications	
A key upshot from the micro-level analysis is the significant productivity gains that ATA’s operations 
seem to have triggered. Channelling these gains and the investment amounts that have triggered 
them throughout the economy, corroborates the importance of targeting interventions to specific 
crops and producer typologies and of pursuing strategic cross cutting interventions that seek to 
optimize existing production systems.  

The evaluation of economy-wide impacts found that Ethiopia’s GDP expanded by USD 243 million per 
year, on average, due to ATA's investments and activities representing USD 18.5 million (per year).  

The GDP impacts are particularly noteworthy in 2018–2019. Overall, Ethiopia’s GDP level would on 
average have been 0.3 percent less without the ATA in 2013–2019 (or 0.75 percent less in 2018–2019). 
Between 2013 and 2019, USD 1 700 million were added to Ethiopia’s GDP as a result of the direct and 
indirect impacts of ATA’s investments and activities.  

The investments to the agricultural sector through the ATA, even if limited to specific regions and 
territories, had economic and social implications across the entire economy. Agricultural output is on 
average 0.5 percent per year higher over the 2013–2019 period due to the ATA (or even 1.5 percent 
in 2019). Faster growth in agricultural output promoted additional growth in the non-agricultural 
sectors, both by increasing final demand for non-agricultural products and by lowering input prices 
and fostering downstream processing. So, whereas the investments were targeted to enhance, to the 
most part, agricultural productivity, the linkages across sectors in the economy contributed to indirect 
effects emerging in the overall food industry and transportation sectors. In the current evaluation, the 
extent to which any effects are transmitted beyond the farm sector depends on the magnitude of the 
investment, the size of the impact on farmers' productivity, the share of farmers impacted, the extent 
to which they participate in agricultural value chains, and the extent to which policies a national level 
influence markets and prices (e.g., duties, quotas, and other factors).  

Employment generation, particularly for young Ethiopians is a priority for the government. 
The economy-wide evaluation finds that the ATA has contributed to employment generation. It 
gauges about 5 000 new jobs a year on average created between 2013 and 2019, and with about 
11 000 jobs being created over the whole period. This includes employment in both agricultural and 
non-agricultural sectors highlighting the inter-sectoral productive linkages that ATA’s operations have 
contributed to establish.  

As Ethiopia’s agricultural sector is engaged with global commodity markets, ATA’s investments come 
with implications for international trade. In fact, the balance of trade of the country as a whole has 
improved as a result of the ATA. With regard to the food sector, in particular, the results point to a 1.5 
percent reduction of imports in the food sector – in spite of a binding wheat quota, and an increase 
of nearly 7 percent in exports in the same sector, improving this sector’s balance of trade. The extent 
to which ATA’s investments contribute to greater integration with global markets is of course 
conditional on the existence of import duties and quotas that influence the domestic prices for priority 
crops, with policies of this sort taken into consideration for simulating the GDP effects of ATA’s work. 
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In a free market scenario, the estimated gains would be greater since the economy would be able to 
fully absorb the productivity gains – occurring at the micro level – through import substitution. Also, 
the impacts would have been more significant if the observed priority crops were more integrated 
with the food industries and whether these industries were also more export oriented. These 
observations point to the relevance of accounting for supply policies, demand constraints and relative 
price changes when selecting sectors to promote.  

With productivity growth leading to output, employment, and wage gains, the ATA must have had 
important social implications for Ethiopia. In fact, estimation shows that Ethiopia’s poverty rate 
declined by 0.11 pp, per year, between 2013 and 2019, which means that by the end of the period 
about 286 000 people had been lifted out of poverty as a result of the ATA. These impacts are largely, 
albeit not exclusively observed within the rural sector in terms of number of people who have been 
lifted out of poverty by the end of the period (about 210 000). Linking up with the micro-level analysis, 
of course, the poverty reduction is the result of the livelihoods impacts of the agricultural productivity 
gains that are then transmitted through commercialization and consumption channels. As output 
grows, households’ consumption needs are increasingly met and surplus production is directed to 
markets, creating multiplier effects across the economy. In particular, the productivity gain boosts 
agricultural production, reduces agricultural prices, and releases factors for use in other sectors, with 
an overall positive effect on wages, employment, and household welfare at the national level. 
Consequently, there a reduction in the poverty rate that adds up. 

The poverty implications are largely observed within the rural sector. The analysis does distinguish 
between household typologies within urban areas and within rural areas, so as to gauge the income 
distribution within these typology groups – which is beyond its scope. That said, recent evidence allows us 
to believe that the reduction in poverty may not necessarily be concentrated among “the poorest of the 
poor”. That group faces additional structural constraints that limit the extent to which it benefits from 
ATA’s work. In particular, this group is likely to be more risk averse and hold fewer resources and access to 
credit to connect to markets. Indeed, the World Bank (2016) has observed that for the poorest 20 percent 
in rural areas, household consumption growth has been negative since 2011. On aggregate, however, our 
economy-wide assessment indicates that overall consumption at a national level and for both urban and 
rural households as two representative groups did increase as a result of ATA’s interventions.  

Last but not least, while estimating results on food security indicators is out of the scope of the 
economy-wide assessment, it is safely thinkable that there has been improvement if one considers 
the increase in agricultural as well as food processing output. For instance, the value of food imports 
over total merchandise exports decreases by 2 percent during the period of analysis.  

4.3. Cost-benefit	analysis	
The evaluation finds that ATA’s impact on the national economy over the period 2013–2019 is almost 
ten times higher than its cost. This would imply an annualized economy-wide rate of return of 
289 percent with benefits calculated using GDP (or 254 percent if benefits are calculated using private 
consumption). The magnitude if such a high rate of return is explained by the fact that it embeds the 
economy-wide effects of ATA’s interventions accounted for together, and considers that ATA’s 
interventions worked at the basis of one of the most important sectors in the Ethiopian economy, the 
agricultural sector. The cost of reducing poverty by the ATA, over said seven-year period is USD 485 
per person per year, with a cumulative number of individuals that leave poverty by 2019 of about 
286 000. Therefore, multiplying 286 000 by USD 485 results in the total effective project spending of 
USD 138.9 million that is part of this evaluation. 
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4.4. Proposal	for	future	research	pathways	with	FAO	and	
other	partners		

I. Enhanced monitoring and evaluation system 

As highlighted in several sections of this report, the evaluation study of the ATA would have been even 
more comprehensive if adequate data to assess ATA’s impacts at both farm/household level and 
economy-wide level would have been available. This should be a mayor priority for ATA moving 
forward if a more precise, robust evaluation is envisioned in 5–10 years. Rigorously evaluating the 
impacts of the ATA and of a number of interventions must be prioritized, but also, the collection of 
more accurate information over time. Doing so will facilitate evidence generation of the effectiveness 
of ATA’s work, and also to guide refinements to ATA’s operations. Having better data and evidence 
will also enhance the value of ATA’s policy recommendations.  

Recommendations from FAO are the following:  

• Enhance access to reliable microdata of national-level agricultural data like the Statistical 
Agency’s Agricultural Sample Surveys. For this study, neither FAO nor the ATA was able to 
access the micro-data, despite several attempts by both agencies. Moving forward, we 
recommend that this issue continues to be raised to the CSA to enable the ATA make use of 
such relevant data.  

• Data collection for impact evaluation should be prioritized at project level if the ATA intends 
to measure its impacts with rigor. This should include a carefully designed sampling strategy 
and the collection of data for building a true counterfactual of ATA’s interventions 
(e.g., control groups). 

• More thorough documentation of targeting criteria and its effective implementation 
(true coverage) in the context of the different projects, including documenting not only the 
woredas where projects have been implemented, but also, the mechanisms to reach farmers 
by the different projects. Similarly, more information would be needed on how specific policy 
recommendations become, as a result of the ATA, actionable and measurable interventions. 
This would enhance future research on ATA’s role, by enabling more precise identification of 
its impact. 

• For future economy-wide assessments of ATA’s impacts, it would be worthwhile to develop 
adequate accounting of all ATA activities by all the detail needed (projects, actual investments, 
beneficiaries, coverage, and so forth) with a view not to leave impact evaluation only for the 
end of a cycle, but rather maintain a solid monitoring system that makes final impact 
evaluations a smoother process. Moreover, information readily available on agricultural and 
trade policies that are affecting priority crops (for example, import quotas) will inform better 
capturing the functioning of agriculture within the economy. 

• From a more technical point of view, a CGE model analysis in the future will benefit most when 
the micro impact of ATA’s interventions can be better captured with better data. However, to 
capture general equilibrium effects, it would be advisable to develop a computable general 
equilibrium model that, when calibrated with experimental baseline and follow-up surveys 
data, allows for a better evaluation of the indirect effects of the interventions promoted by 
the ATA. In this sense, having surveys that make it possible to characterize the treatment 
(beneficiary) and control (non-beneficiary) households (farmers) of ATA’s interventions would 
be particularly important. In practice, an analysis of this type could be tackled at a local 
(e.g., woreda), regional, or national scale depending on the information available. 
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II. Trade-offs of agricultural (agronomic) and commercialization policy orientations 

Further studies promoted by the ATA should look at the trade-offs of different agronomic and 
commercialization recommendations, particularly if these overlap in the same woreda or region. 
As mentioned, given the numerous constraints that farmers face in terms of access to land and 
resources, in addition to facing numerous risks, decisions made by farmers are faced with trade-offs 
of which crops to produce and market, and with consequences on their own food security, income 
diversification, but also, on the ways natural resources are managed.  

One opportunity for assessing these trade-offs could be offered by the current development of agro-
industrial parks and respective agrocommodity zones/zones of influence, where a rigorous research 
agenda could be established supported by the ATA.  

 

III. Reaching poorer farmers and resource constraint households for a more inclusive 
transformation 

Interventions by the ATA focus on more market-oriented producers, with the assumption that poorer 
farmers would directly benefit. However, a key feature of poverty-reducing agricultural 
transformation involves increasing access to productive assets–in addition to land, water and basic 
infrastructures–as well as in increasing the returns to these assets (Gill et al., 2016).  

The ATA’s impact on poverty reduction could be further enhanced by more direct targeting of poorer, 
more resource constrained farmers, especially by identifying entry points that take into consideration 
their production constraints and risk aversion. The sample of rural households used in this study 
confirms that households headed by women are more labour and resource constrained, and 
therefore, more specific actions reflected in the design of ATA’s interventions should continue to be 
enhanced and prioritized. In this context, further emphasis of the gender prioritization strategy is also 
recommended to try to equalize gains across male and female producers. 

An inclusive rural transformation model also takes into consideration the potential for employment 
generation, particularly in sectors related to agri-food value chains (de Janvry and Sadoulet, 2020). As 
the economy-wide impacts of the study shows, in Ethiopia, food processing and transportation are 
two key sectors for boosting employment generation for the poor. Most likely, a good part of small-
producers in Ethiopia will not exit poverty through only linking their primary production to agri-food 
value chains, but rather through the labour market of other sectors impacted by an increase in 
agricultural production and productivity.  

Therefore, in order to improve ATA’s impact on poverty reduction, the agency may consider additional 
interventions with a view of the agri-food sector as an overall system encompassing agriculture, and 
design interventions accordingly. This would require the ATA to better link with other policies outside 
the agricultural sector (e.g. rural development, poverty reduction, industry, and so forth), including 
supporting the adoption of an agroterritorial approaches in rural development planning and 
infrastructure investments that must come with this, which is an approach that reconciles sectoral 
policies with territorial dimensions (FAO, 2017), in order to make the most of linkages between 
agriculture and non-agriculture sectors that this evaluation has been able to identify for Ethiopia. 
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Annexes	

Annex	1.	Targeting	criteria		
The targeting criteria represented by this study is based on the design features of the ACC initiative, 
for which the most complete information was available in project documents pertaining to the 
characteristics used to identify appropriate woredas for ATA’s activities. The main design feature of 
the ACC initiative involved the clustering of adjacent woredas to support the rapid enhancement of 
priority commodities and value chains. Groupings of 5–15 woredas were created for woredas that 
were selected based on: (i) production potential; (ii) natural resource endowments; (iii) access to the 
market; and (iv) the presence of private sector and existing initiatives working on priority 
commodities. 

More specifically, three stages of targeting took place to inform ACC initiative woreda selection: 
(1) commodity selection; (2) cluster identification; and (3) cluster prioritization.  

1. Commodity selection. The list of priority commodities for each region is identified by considering 
current production, smallholder farmer coverage, the potential for export/import substitution 
and domestic market, and Ethiopia’s comparative advantage in the international market for the 
commodity. Given the data available in the ESS survey, the share of land under large-scale farms 
was used as the indicator to represent this phase. 

2. Cluster identification. The list of potential clusters for each priority commodities is identified 
using their production potential and natural resource endowment. The cluster identification 
process also takes the optimal size of clusters into account by analysing the trade-off between 
increasing or decreasing cluster sizes. Depending on the size of the woredas, a grouping of 5–20 
woredas is identified as an optimal size to benefit from proximity and value chain integration with 
economies of scale. ESS indicators of the average temperature of the previous 12 months, 
average rainfall of the previous year, days since the onset of increased greenness, average 
elevation, and climatic variables for the community were used to represent this phase. 

3. Cluster prioritization. The most favourable clusters are prioritized by considering their current 
and potential production volume, value addition capacity (e.g., existence of processing capacity), 
access to local/national/export markets, existence of ongoing initiatives and institutions like 
MFIs, Banks, Cooperatives and Unions, Development Partners, Research Centers and Universities, 
Trade and Professional Associations, etc. For this phase, indicators of the community-level 
presence of micro finance institutions, extension agents, cooperatives, and the remoteness of 
the community were utilized from the ESS data. 

The list of priority commodities for each region is identified by considering current production, 
smallholder farmer coverage, the potential for export/import substitution and domestic market, and 
Ethiopia’s comparative advantage in the international market for the commodity. 
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Annex	2.	Micro-analysis	methodology
	

Econometric	approach		

Since assignment of treatment woredas was not a random process, endogenous treatment status is 
addressed through an inverse probability weighting (IPW) approach that reweights the distribution of 
treatment woredas to resemble that of the “control” woredas, represented by those woredas that did 
not receive any ATA intervention. Implementing this approach requires the estimation of the 
probability of woredas receiving an ATA initiative or project as a function of a series of woreda 
targeting criteria, informed by ATA project documents.  

Propensity scores , are obtained as in Equation 2 below from a maximum likelihood estimation 

of the probability of receiving any ATA intervention as a function of pre-treatment household, 
community and woreda level characteristics, . The vector Z captures a diverse set of characteristics 
of ‘targeting’ criteria, which represents factors that would influence the likelihood of the woreda 
gaining access to ATA projects, as described in Annex 1. These include average temperature of the 
previous 12 months, average rainfall of the previous year, days since the onset of increased greenness, 
average elevation, the share of large farms in the community, the share of land in the community as 
bush, the community-level presence of micro finance institutions, extension agents, cooperatives, the 
remoteness of the community; the educational attainment of the head; the distance to the nearest 
market; total household labour; average agricultural wealth and participation in the Productive Safety 
Net Program.  

The following equation is estimated using ESS-1 to obtain predicated probabilities of ATA treatment.  

 
(2) 

The predicated probabilities are then used to estimate inverse probability weights,  as in 

Equation 3, which are then scaled to the woreda level in order to apply to ESS-4 woredas for attaining 
balance between treatment and control areas. An assumption of this approach is that the 
heterogeneity of the households within each woreda, conditional on the characteristics included in 
vector Z, remains unchanged from 2011 to 2018. The table below confirms this is the case for the set 
of variables in vector Z for which we have information in both years.60 

  

 
60 Several of the variables that enter into vector Z were not available for 2018 as they formed part of an additional dataset 
to the ESS data that makes use of geo-referenced data on climate, soils and agricultural potential that was not available at 
the time we gained access to the 2018 survey.  
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Table A1. Baseline and follow up characteristics for the estimation of treatment probability 
 

2011 2018 p 
Average share of community land under large farms 0.062 0.117 0.252 
Average share of community land under bush 0.121 0.143 0.276 
Share of households in community with micro-finance institution 0.300 0.317 0.845 
Share of households in community with extension agent 0.951 0.863 0.056 
Share of households in community with cooperative 0.063 0.116 0.231 
Share of households in remote community 0.623 0.562 0.532 
Average household head education 1.562 2.009 0.061 
Average agricultural wealth (index) 0.226 0.423 0.000 
Distance to market (km) 6.425 4.774 0.265 
Share beneficiary of PSNP 0.038 0.054 0.329 

Notes: Weighted means reported for 2011 and 2018; p-value reports the result of the unconditional test of difference in 
means. 
Source: Authors’ own elaboration. 
 

 (3) 

 

The resulting distribution of the weights is illustrated in Figure 2.  

Figure A1. Distribution of inverse-probability weights, across treatment and control areas, 2018 

 
Source: Authors’ own elaboration. 
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These weights yield similar treatment and control areas, mimicking an experimental design using non-
experimental secondary data. Table A2 demonstrates how the use of those weights removes most 
significant differences across households in treatment and control areas for characteristics of 
relevance for the targeting of ATA’s interventions. 

Table A2. Community and household characteristics, 2011, with and without inverse propensity 
weighting 

 
Un-weighted IPW-weighted and trimmed 

ATA Control p value 
(diff means) 

ATA Control p value 
(diff means) 

Community level characteristics 
Share of land under bush (%) 0.12 0.26 0.00* 0.14 0.14 0.78 
Comm. has extension agent (%) 0.92 0.82 0.00* 0.91 0.92 0.48 
Elevation (m) 1927 1433 0.00* 1856 1876 0.67 
Rainfall (mm) 229 177 0.00* 224 210 0.02* 
HHs engaged in farming (%) 0.98 0.98 0.83 0.98 0.98 0.63 
HHs engaged in services (%) 0.54 0.64 0.00* 0.54 0.57 0.50 
Household level characteristics 
Cultivate priority crops (%) 0.49 0.30 0.00* 0.47 0.41 0.15 
Education head (years) 1.57 1.56 0.95 1.58 1.40 0.47 
Female head (%) 0.27 0.25 0.37 0.27 0.26 0.87 
Average education of adult 
household members (years) 

1.18 1.11 0.46 1.13 1.16 0.87 

Agricultural wealth index 0.22 0.19 0.00* 0.22 0.23 0.40 
PSNP beneficiary HH (%) 0.05 0.07 0.17 0.05 0.05 0.77 
Producer left land fallow in past 
six years (%) 

0.13 0.10 0.08 0.13 0.17 0.45 

HH rents in agric. land (%) 0.20 0.12 0.00* 0.19 0.23 0.36 
HH owns agric. land (%) 0.79 0.65 0.00* 0.79 0.77 0.57 
HH rents out agric. land (%) 0.02 0.01 0.18* 0.02 0.04 0.33 

Note: * denotes significant difference in means between the ATA and Control columns. 
Source: Authors’ own elaboration. 
 

Using these weights, the average treatment effect61  is obtained for the outcomes , listed in 

Table 3, as in Equation 4. 

 
(4) 

 

 
61 Also of interest is the validity of the Stable Unit Treatment Value Assumption (SUTVA), whereby the outcomes observed 
for a given household should only depend on the treatment assignment of that woreda and not of the treatment assignment 
of other woredas. However, if general equilibrium effects result from the ATA interventions in such a way that outcomes are 
influenced, then SUTVA is violated. Abstracting from general equilibrium effects, SUTVA is likely to hold given that the 
targeting of ATA interventions took place at the woreda level. Within woredas, specific interventions (projects) could 
generate spillovers across treatment units; however, assuming treatment assignment is strictly delimited across woredas, 
SUTVA would not be violated. 
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Estimating the overall impact of ATA’s interventions on the indicators of interest occurs using the 
following specification in which the outcome indicator of interest is modelled as the inverse-
probability-weighted function of treatment status  of woreda w, covariate set 01, agroecological 

fixed effects, , and a stochastic error term, . Equation 4 presents the basic specification for 

estimating the average treatment effect of the ATA. The equation structure is applied whether the 
estimation is for the overall effect of ATA, or for other treatment indicators, such as the effect of the 
ACC initiative, the effect of the ACC cluster effects, or the effect of the systemic priority area projects. 
For each of these cases, the treatment woredas were compared against a ‘pure’ control group: 
woredas that never were exposed to any ATA project or initiative.  

 
(5) 

The treatment group for treatment indicator is defined according to the treatment area of interest. 
To assess the ACC initiative, only woredas that were identified as included in the ACC initiative until 
the 2018 period were counted as treatment woredas. For the ACC Cluster treatment effects, the 
specification of Equation 6 was estimated in which the full set of crop-specific clusters were jointly 
estimated, with IPW weights applied pertaining to the treatment indicator – ACC crop cluster – of 
interest. The parameter of ACC crop cluster of interest represented the conditional average treatment 
effect. This approach was pursued given the multiple crops that could be prioritized for any given 
woreda, implying that a woreda could form part of more than one crop cluster as defined by the 
analysis according to ACC project documents. For example, woredas that formed part of an ACC maize 
cluster with maize as the primary or other priority crop would be the treatment group for estimating 
the treatment effects of ACC maize clusters. This approach was taken for defining treatment areas for 
indicators of the ACC: (i) barley clusters; (ii) maize cluster; (iii) teff clusters; (iv) wheat clusters; and 
(v) horticulture (tree crop) clusters.62  

 
(6) 

To assess impacts of the systemic priority area projects, the treatment group flagged the woredas that 
received the projects from each systemic priority area, constructing five priority area treatment 
indicators: (i) seeds, fertilizer and agrochemicals; (ii) irrigation; (iii) mechanization; (iv) markets; and 
(v) extension. For the first group, the number of woredas exposed to such projects was sufficient to 
limit the treatment group to woredas that only received such projects and none from other priority 
areas, enabling the unique effect of that set of priority areas to be isolated. Equation 7 was used to 
estimate the inverse-probability-weighted effect of each systemic priority area, , independently.63 

 (7) 

 

In the equations above, the average treatment effect  is conditional on agroecological fixed effects 

to account for the effect of spatial production conditions and on a covariate set that captures the log 
 

62 For other priority crops the ACC cluster effects were not estimated due to insufficient observations.  
63 The inverse probability weights were estimated for each priority area separately. 
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area planted with priority crop z (or trees harvested in the case of relevant crops), log household male 
and female labour supply, average educational attainment among adult household members, log 
livestock holdings, agricultural wealth (index), proximity to markets or urban areas (distance), and 
indicators of the use of erosion control mechanisms, exposure to weather shocks in the previous 
12 months, exposure to price shocks in the previous 12 months, access to credit, the receipt of any 
social assistance benefits in the previous 12 months. 

The specification reported in Equations 5, 6 and 7 was adapted to reflect the estimation requirements 
of the outcome indicators of interest. Linear outcome indicators (yields; harvest quantities) were 
logged and estimated via OLS, providing direct measures of the elasticity with respect to treatment 
exposure. For bounded outcome indicators–the share of output sold on market–estimation took place 
by means of a fractional logit model, from which the marginal effect of treatment provided the 
percentage point change in marketed output. Finally, binary dependent variables were estimated via 
maximum likelihood using the Probit mode, from which the marginal effect of treatment yielded the 
percentage point change in likelihood. In all estimations, cluster robust standard errors were applied, 
clustering at the village level. The sensitivity of results was tested by clustering at the kebele level; the 
main results were found to be robust to this test. 

 

 

  

 



 

 
 

105 

Annex	3.	Additional	tables	from	the	micro-level	analysis	

Table A3. ATA interventions considered in FAO's evaluation, by priority area 

Priority systemic area Projects Cross-cutting 
initiative 

1. Seeds Input Voucher System 
(IVS) 

Direct Seed Marketing (DSM) 

Agricultural 
Commercialization 

Clusters 
(ACC)  

Agricultural One Stop 
Shop (AOSS) 

Cooperative Based Seed 
Production Project (CBSP) 

Wheat Initiative   
2. Fertilizer Input Voucher System 

(IVS) 
EthioSIS 

Agricultural One Stop 
Shop (AOSS) 
Wheat Initiative 

3. Agrochemicals Input Voucher System 
(IVS) 

EthioSIS 

Agricultural One Stop 
Shop (AOSS) 
Wheat Initiative 

4. Extension/ 
Advisory Services 

Agro-met Farmer Training Centers (FTC) 
Re-engaging Senior 
Agricultural 
Researchers Project 
(RESARP) 

Teff improvement project (TIP) 

Cooperative storage 
pilot (CSP) 

EthioSIS 

5. Irrigation Integrated Shallow 
Groundwater Irrigation 
Development (ISGWID) 

Sustainable Household 
Irrigation Value Chain 
Development (SHII-VCD) 

6. Mechanization Mechanization service centers (MSC) enhancement  
7. Markets Farmer production 

clusters/Acceleration 
full package (FPC-AFP) 

Commercial Farm Service 
Centers (CFSC) 

Wheat Initiative 
Source: Authors’ own elaboration. 
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Table A4. Growth rates in area, production and yields, by region and priority crop, 2011–2018 

 
 

Amhara Oromia SNNP Tigray Ethiopia 
Area Barley -4.5% -4.0% -2.5% 0.1% -2.5% 

Maize 2.5% 2.6% 4.4% 1.1% 3.4% 
Teff 2.4% 1.5% -1.6% 0.9% 1.9% 
Wheat 1.9% 1.4% 2.1% 2.6% 1.9% 
Sesame -3.7% -14.7% 

 
3.9% -4.5% 

Tomatoes 19.6% -9.1% 12.1% 1.9% 7.8% 
Onion 5.7% 0.8% 2.0% 13.7% 19.3% 
Bananas 9.6% 10.1% 11.4%  11.0% 
Mangoes 27.1% 6.4% 19.0%  14.6% 
Avocados 28.9% 17.1% 14.2%  15.5% 

Output Barley 1.6% 0.4% -1.2% 0.5% 1.1% 
Maize 9.4% 9.5% 12.4% 2.1% 9.6% 
Teff 7.8% 6.3% 2.4% 4.4% 6.8% 
Wheat 8.7% 7.8% 7.4% 3.9% 7.9% 
Sesame -4.2% -16.2% 

 
-5.8% -6.7% 

Tomatoes 15.2% -14.8% -25.9% -9.7% -4.3% 
Onion 5.2% -2.1% -1.0% 1.2% 9.8% 
Bananas 4.9% 8.6% 9.3%  9.2% 
Mangoes 22.8% 2.9% 14.4%  10.7% 
Avocados . 9.4% 4.3%  5.8% 

Yield Barley 6.4% 4.5% 1.3% 0.3% 3.7% 
Maize 6.8% 6.8% 7.7% 1.1% 6.1% 
Teff 5.2% 4.7% 4.1% 3.5% 4.8% 
Wheat 6.7% 6.4% 5.2% 1.3% 5.8% 
Sesame -0.5% -1.7% 

 
-9.3% -2.3% 

Tomatoes -3.6% -6.3% -33.9% -11.4% -11.2% 
Onion -0.5% -2.9% -2.9% -11.0% -8.0% 
Bananas -4.3% -1.4% -1.9%  -1.6% 
Mangoes -3.4% -3.2% -3.8%  -3.4% 
Avocados 

 
-6.6% -8.7%  -8.4% 

Source: Authors’ calculations based on Ethiopia's Agricultural Sample Surveys (AgSS) data. 

Table A5. ATE of priority area projects on outcome indicator of the corresponding priority area 
 

(1) (2) (3) (4) (5) (6) (7)  
Improved 
seed use 

Agrochemicals 
use 

Organic 
fertilizer 

Chemical 
fertilizer 

Irrigation Mechanization Extension 

Elasticity 0.06 0.09* 0.06 0.21* 0.29* 0.00 0.11 
Std. error (0.05) (0.03) (0.06) (0.07) (0.05) (0.14) (0.08) 
N 834 804 804 824 108 474 758 

Notes: Cluster robust standard errors reported below elasticities; * denotes significant result at the 95 percent level. 
Source: Authors’ own elaboration. 
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Table A6. Number and share of households using improved seeds, by treatment area group 
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

ATA ACC Priority area projects Control T-tests of difference in shares  
(p-value) 

N % N % N % N % (2) vs. (8) (4) vs. (8) (6) vs. (8) 
Improved seeds 1 094 215 0.260 847 999 0.345 1 021 504 0.289 206 112 0.185 0.395 0.098 0.255 

Among producers of: 
           

Barley 30 498 0.037 12 529 0.029 30 498 0.044 - 0.000 . . . 

Maize 566 659 0.283 459 647 0.369 507 852 0.298 171 568 0.490 0.156 0.343 0.152 

Teff 285 221 0.165 210 860 0.192 271 318 0.176 8 544 0.057 0.197 0.473 0.242 

Wheat 304 671 0.316 242 580 0.445 304 671 0.353 32 535 0.310 0.152 0.105 0.138 

Sesame 2 268 0.022 2 268 0.039 2 268 0.022 - 0.000 0.973 0.475 0.801 

Tomato, onion 78 877 0.419 71 264 0.631 78 877 0.419 25 129 0.493 0.313 0.277 0.313 

Banana, mango, avocado 16 952 0.022 9 339 0.014 16 952 0.040 - 0.000 0.863 0.744 0.863 

Notes: N represents the population-weighted number of households reporting use of improved seeds in the treatment area group represented in the heading; % represents the share of 
agricultural households using seeds for the corresponding group; ATA represents households in woredas with any ATA initiatives or projects; ACC represents households in woredas with the 
ACC initiative; Priority area projects represents woredas with projects pertaining to the seeds priority area; Control represents priority households in woredas that were not beneficiaries of any 
ATA project or ACC initiative; t-tests of the difference in average shares adjust for survey design features (weighting and clustering). 
Source: Authors’ own elaboration. 
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Table A7. Number and share of households using agrochemicals, by treatment area group 
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

ATA ACC Priority area projects Control T-tests of difference in shares  
(p-value) 

N % N % N % N % (2) vs. (8) (4) vs. (8) (6) vs. (8) 
Agrochemicals  861 345 0.205 614 701 0.250 687 795 0.211 156 365 0.140 0.144 0.246 0.153 
Among producers of:            

Barley 44 700 0.055 27 645 0.064 30 944 0.046 6 906 0.039 0.732 0.645 0.881 
Maize 192 527 0.096 192 527 0.155 185 255 0.121 63 768 0.182 0.292 0.778 0.490 
Teff 639 902 0.371 421 639 0.385 487 380 0.345 54 159 0.364 0.973 0.914 0.917 
Wheat 280 585 0.291 179 944 0.330 229 974 0.286 27 624 0.263 0.904 0.797 0.924 
Sesame 2 624 0.025 2 624 0.046 2 624 0.025 - 0.000 0.353 0.359 0.353 
Tomato, onion 49 928 0.265 49 928 0.442 49 928 0.265 12 780 0.251 0.962 0.581 0.962 
Banana, mango, avocado - 0.000 - 0.000 - 0.000 124 0.001 0.393 0.395 0.395 

Notes: N represents the population-weighted number of households reporting use of agrochemicals in the treatment area group represented in the heading; % represents the population-
weighted share of agricultural households using agrochemicals for the corresponding group; ATA represents households in woredas with any ATA initiatives or projects; ACC represents 
households in woredas with the ACC initiative; Priority area projects represents woredas with projects pertaining to the agrochemicals priority area; Control represents priority households in 
woredas that were not beneficiaries of any ATA project or ACC initiative; t-tests of the difference in average shares adjust for survey design features (weighting and clustering); Source data is 
Ethiopia Socioeconomic Survey (ESS 2018/19). 
Source: Authors’ own elaboration. 
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Table A8. Number and share of households using fertilizer, irrigation, mechanization, and extensions services, by treatment area group 
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

ATA ACC Priority area projects Control T-tests of difference in shares  
(p-value) 

N % N % N % N % (2) vs. (8) (4) vs. (8) (6) vs. (8) 
Organic fertilizer  3 076 686  0.731  1 722 903  0.702  2 223 423  0.682  623 628  0.559 0.179 0.285 0.350 

Chemical fertilizer  2 639 298  0.627  1 598 990  0.651  2 188 916  0.672  367 689  0.330 0.003 0.003 0.001 

Irrigation  220 087  0.052  120 919  0.049  220 087  0.068  139 771  0.125 0.329 0.309 0.444 

Mechanization  77 747  0.018  43 699  0.018  69 502  0.021  21 918  0.020 0.917 0.879 0.905 

Extension  2 966 022  0.705  1 675 385  0.682  2 202 828  0.676  567 606  0.509 0.114 0.178 0.189 

Notes. N represents the population-weighted number of households reporting use of the given agricultural input/resource/technology in the treatment area group represented in the heading; 
% represents the population-weighted share of use among agricultural households for the corresponding group; ATA represents households in woredas with any ATA initiatives or projects; ACC 
represents households in woredas with the ACC initiative; Priority area projects represents woredas with projects pertaining to the corresponding priority area (e.g. fertilizer priority area 
projects for fertilizer use; irrigation priority area projects for irrigation access, etc.); Control represents priority households in woredas that were not beneficiaries of any ATA project or ACC 
initiative; t-tests of the difference in average shares adjust for survey design features (weighting and clustering); Source data is Ethiopia Socioeconomic Survey (ESS 2018/19). 
Source: Authors’ own elaboration. 
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Table A9. Access to agricultural inputs and resources, by region 
 

Treatment 
Control Amhara Oromia SNNP Tigray 

Improved seed use 
   

Priority  0.308 0.296 0.224 0.223 0.185 

Barley 0.000 0.000 0.011 0.021 0.000 

Maize 0.142 0.184 0.176 0.113 0.155 

Teff 0.068 0.112 0.048 0.098 0.008 

Wheat 0.098 0.149 0.020 0.108 0.029 

Sesame 0.000 0.000 0.000 0.004 0.000 

Tomato, onion 0.012 0.075 0.009 0.000 0.023 

Banana, mango, avocado 0.018 0.000 0.000 0.015 0.000 

Agrochemicals use 
   

Priority  0.164 0.438 0.144 0.216 0.140 

Barley 0.008 0.019 0.008 0.015 0.006 

Maize 0.088 0.000 0.017 0.103 0.069 

Teff 0.094 0.401 0.108 0.153 0.060 

Wheat 0.025 0.258 0.052 0.027 0.025 

Sesame 0.000 0.000 0.000 0.004 0.000 

Tomato, onion 0.000 0.075 0.000 0.004 0.011 

Banana, mango, avocado 0.000 0.000 0.000 0.000 0.000 

Access to other inputs and agricultural resources 
 

Organic fertilizer 0.638 0.848 0.835 0.511 0.559 

Chemical fertilizer 0.674 0.792 0.539 0.606 0.330 

Extension services 0.572 0.594 0.472 0.426 0.274 

Mechanization 0.012 0.020 0.021 0.022 0.020 

Irrigation 0.124 0.000 0.005 0.091 0.125 

Source: Authors’ own elaboration. 
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Annex	4.	Model	mathematical	statement	

In this appendix, we present a mathematical statement of the CGE model used in the assessment of 
the ATA. In a companion paper (see Cicowiez et al., 2020), we also present a non-technical overview 
of the model structure and database together with a mathematical statement that also describes each 
of the model equations. 

Notation	

Table A10 explains notational principles, designed to make it easy to understand the statement. 
Tables A11 to A14 define model sets, variables, Latin-letter parameters, Greek-letter parameters, 
respectively. In each of these tables, the items are arranged alphabetically. Given that this model is 
dynamic, a time index is part of the domains of all variables and the parameters that are most likely to 
change over time. All model components are potentially active but whether they are used in any given 
application depends on the disaggregation of the database.  

Table A10. Notational principles 

Items Notation Example 
Sets Lower-case Latin letters as subscripts to variables and 

parameters 
see the 
following rows 

Endogenous variables Upper-case Latin letters (without a bar)* !"#,% 

Exogenous variables** Upper-case Latin letters with a bar* !&'((((((),% 

Parameters** Lower-case Latin letters* or lower-case Greek letters (with 
or without superscripts) 

*+,#,-; .#
/ 

Notes: * the names of Latin letter variables and parameters that refer to prices, quantities, and factor wages (rents) start with 
P, Q, and WF, respectively; ** the distinction between exogenous variables and parameters is that the latter always have 
exogenous values whereas the former under alternative assumptions may be endogenous. 

Source: Authors’ own elaboration. 
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Table A11. Sets 

Name Description 
0 ∈ 2 activities (production sectors or industries) 

3 ∈ 4 commodities (i.e., goods and services) 

3 ∈ 45(⊂ 4) commodities with domestic sales of domestic output 

3 ∈ 49(⊂ 4) exported commodities 

3 ∈ 4:(⊂ 4) imported commodities 

3 ∈ 4;(⊂ 4) transactions commodities (services paid under distribution 
margins) 

< ∈ 5(=>?5⋃A42B⋃2⋃;24) domestic demanders (or demand types): institutions (for 
consumption), investment by capital type, activities, 
transactions (distribution margins) 

C ∈ A factors 

C ∈ AD2(⊂ A) factors that earn value added (in SAM) 

C ∈ A42B(⊂ A) capital factors 

C ∈ A42BE(⊂ A42B,⊄ AD2) gov’t capital factors (do not earn value-added) 

C ∈ A42B?E(⊂ A42B,⊂ AD2) non-gov’t capital factors (earn value-added) 

C ∈ AG2H(⊂ AD2) labour factors (earn value-added) 

C ∈ AI;J(⊂ AD2,⊄ AG2H,⊄ A42B) other factors (earn value-added; not capital or labour) 

C ∈ AK9?5(⊂ AD2) factors with endogenous unemployment rate 

L ∈ =?> institutions 

L ∈ =?>5(⊂ =?>) domestic institutions 

L ∈ =?>5?E(⊂ =?>5) domestic non-government institutions 

L ∈ =?>?E(⊂ =?>) non-gov’t institutions (rest of world and elements in INSDNG) 

M ∈ J(⊂ =?>5?E) households 

N ∈ ; time periods (simulation years) 

N ∈ ;:=?(⊂ ;) base period (first simulation year) 

N03 ∈ ;24 transactions (distribution) types (domestic, import, export) 

N03< ∈ ;245(⊂ ;24) transactions (distribution) for domestic sales 

N03O ∈ ;249(⊂ ;24) transactions (distribution) for exports 

N03P ∈ ;24:(⊂ ;24) transactions (distribution) for imports 

Source: Authors’ own elaboration. 

Table A12. Variables 

Name Description 
4B=N consumer price index 

5Q2C,0,N change in capital stock f allocated to activity a  

5Q=?>L,C,N investment by institution i (in INS) in capital stock f 
5B=N domestic producer price index (PDS-based) 

9EN total current government expenditure 

9JM,N consumption expenditure for household h 

9RSN exchange rate (local currency per unit of foreign currency 

=?DL,N value of investment (including stock change) for institution i (in INSNG) 

=?DEN value of investment (including stock change) for government 

:B>L,N marginal propensity to save for domestic non-government institution i (in INSDNG) 
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Name Description 
:B>>42GN MPS scaling factor 

?5AEN net domestic financing of government 
?AAEN net foreign financing of government (FCU) 

?AAL,N net foreign financing for non-government institution i (in INSDNG) (FCU)  

B20,N output price for activity a 

B553,N demand price for commodity c (in C) produced and sold domestically 

B5>3,N supply price for commodity c (in C) produced and sold domestically 

B93,N price for export of c (in C) (LCU) (net of export taxes and distribution margin) 

BQC,N price (per unit of) of capital stock f 
B:3,N price for import of c (in C) (LCU) (includes import tariffs and distribution margin) 

BT53,<,N composite commodity price for c (in C) for domestic demander (type) d (in D) 
[includes commodity subsidies, all taxes (including VAT and sales tax), and 
distribution margins] 

BT>3,N composite commodity price for c (includes import tariffs and distribution margins 
but not sales tax, commodity subsidies, or VAT) 

BR3,N producer price for commodity c 

BD20,N value-added price for activity a 

T20,N level of activity a 

T53,N quantity sold domestically of domestic output c 

T93,N quantity of exports of commodity c (in C) 

TAC,0,N quantity demanded of factor f by activity a 

TA=?>L,C,N endowment of institution i (in INSD) of factor f  
TE3,N quantity of government consumption of commodity c 

TE>42GN government consumption scaling factor 

TJ3,M,N quantity consumed of commodity c by household h 

T=?;3,0,N quantity of commodity c as intermediate input to activity a 

T=?D3,N quantity of investment demand for commodity c (investment by source) 

T=?D>42GN investment scaling factor 

T:3,N quantity of imports of commodity c (in C) 

TT3,N quantity of composite demand (and supply) of commodity c (in C) 

T;3,N quantity of trade and transport services demand for commodity c (in C) 

TR3,N quantity of domestic output of commodity c (in C) 

SE5B:BN real GDP at market prices (at constant base-year prices) 

>2DAN foreign savings (FCU) 

>2DEN government savings 

>2DL,N savings of domestic non-government institution i (in INSDNG) 

>J=AL,C,N share for institution i (in INSD) in the income of factor f 
>KH4;N government spending on commodity subsidies 

;AB0,N total factor productivity for activity a 
;AB>42GN scaling of total factor productivity 
;S5E5BN real foreign trade (exports+imports) and GDP ratio 

;S==L,LU,N transfers to institution i (in INS) from domestic non-government institution i’ (in 
INSDNG) 

K9S2;C,N unemployment rate for factor f  
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Name Description 
V2GS2>N variable check on Walras’ law (which is satisfied if value is zero) 

VAC,N economy-wide wage of factor f 
VA2DEC,N average wage for factor f (in FCAPNG) 

VA5=>;C,0,N wage distortion factor for factor f in activity a 

WAC,N income of factor f 
WEN government current revenue 

W=L,N income of (domestic non-government) institution i (in INSDNG) 

W=AL,C,N income of institution i (in INSD) from factor f 
Source: Authors’ own elaboration. 

Table A13. Latin letter parameters 

Name Description 
30X3YPX3,C  quantity of commodity c per unit of new capital stock f 

3ZN[3,M weight of commodity c in consumption basked of household h 

<OX\C,N rate of depreciation for capital stock f 
<O\CN change in foreign reserves (FCU) 

<ZN[3 weight of commodity c in the DPI (PDS-based producer price index) 

L303,0 quantity of intermediate input c per unit of activity a 

L3<3,3U input of c for trade and transportation per unit of commodity c’ produced and sold 
domestically 

L3O3,3U transactions input of c per unit of commodity c’ export 

L3P3,3U transactions input of c per unit of commodity c’ imports 

L]^[M\C,L,N share for capital stock f in investment spending of institution i (in INSNG) 

PX[_L,N baseline marginal propensity to save for domestic non-gov’t institution i (in INSDNG) 

]<C`N net domestic financing to government (indexed to numéraire) (FCU) 

]CCL,N net foreign financing to institution i (in INSD) (FCU) [MC: should this one stay here or 
above with a bar on top in the equations?] 

XYX03,N population of ac (household h in H or country total) 

XZO3,N export price for commodity c (in foreign currency) 

XZP3,N import price for commodity c (in foreign currency) 

a<[Nb3,L,N change in stock (inventories) of c for institution i (in INSD) 

aCL][_L,C,N endowment for institution i (in INSD) of factor f (in FOTH) 

a`_3,N baseline quantity of government consumption of commodity c 

a`cd3,N 0–1 parameter turning on-off potential scaling of government consumption of c 

aL]^_3,N base-year quantity of investment (GFCF) demand for c 

[MLLL,LU	  share of institution i (in INS) in the income (net of direct taxes and savings) of domestic 
non-gov’t institution i’ (in INSDNG) 

[f_3,<,N rate of subsidy on commodity c (in C) for demander d (in D) 

N00,N rate of tax on gross output value for activity a 

NO3,N rate of tax on commodity c 

NCC,N rate of direct tax on factor f 
NCX_0,N exogenous component of TFP for activity a 
NP3,N rate of import tariff on commodity c 
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Name Description 
Na3,N rate of sales tax on commodity c 

N\][C\03,L,N transfers from institution i (gov’t or rest of world) to ac [where ac is institution i (in INS) or 
factor f (in F)](LCU if from gov’t; FCU if from rest of world) 

N^03,<,N rate of value-added tax on commodity c (in C) for demander d (in D) 

NgL,N rate of direct tax on domestic non-gov’t institution i (in INSDNG) 

fO\0N_C,N exogenous unemployment rate for factor f (not in FUEND) 

ZC_C exogenous economy-wide wage term for activity-specific factors 

ZC<L[N_C,0 exogenous activity-specific wage term for mobile factors 

Source: Authors’ own elaboration. 

Table A14. Greek letter parameters 

Name Description 
hL,N
[0^ intercept in savings function for institution i (in INSDNG) 

i3,M share parameter in LES function for household consumption of commodity c 

j3,M
PL] minimum quantity in LES function for household consumption of commodity c 

k3
<< share parameter for domestic purchases in Armington function for commodity c (top of nest) 

k3
<[ share parameter for domestic sales in CET function for commodity c (top of nest) 

k3
O share parameter for exports in CET function for aggregated commodity c (in C) (top of nest) 

k3
P share parameter for imports in Armington function for commodity c (top of nest) 

kC,0
^0  share parameter for factor f in CES VA function for activity a 

l0,C
NCX elasticity of TFP in activity a with respect to gov’t capital stock f 

lC
ZC elasticity of wage for factor f (in FUEND) with respect to unemployment rate 

m0,3 yield of output c per unit of activity a 

nC sensitivity of the allocation of new capital for f (in FCAPNG) across activities (in A) to current 
deviations of activity capital rents from the economy-wide average 

o3
a exponent in Armington function for commodity c 

o0
^0 exponent in CES VA function for activity a 

o3
p exponent in CET function for commodity c (top of nest) 

q3
a elasticity of substitution between supplies of domestic output and imports in Armington 

function for c (top of nest) 

q0
^0 elasticity of substitution between factors in CES VA function of activity a 

q3
p elasticity of transformation between domestic sales and exports in CET function for c 

(top of nest) 

r3
a shift parameter in Armington function in which domestic sales and imports of commodity c 

(in C) are aggregated to composite supply (top of nest) 

r0
^0 shift parameter for CES VA function of activity a 

r3
p shift parameter in CET function for commodity c (top of nest) 

Source: Authors’ own elaboration. 
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Equations	

The equations are split into four blocks: 

1. Production and factors. 
2. Domestic and aggregate foreign trade. 
3. Current accounts of domestic institutions. 
4. Investment, system constraints and numéraire.  

Each section of the presentation covers one block and has its equations stated in one table. In model 
simulations, it is possible to choose among alternative assumptions for: (i) payments linking the 
government, domestic non-government institutions, and the rest of the world; and (ii) the equilibrating 
mechanisms (the closures) for macro balances, factor markets, and markets for exports and imports. 
In this section, we apply the following set of relatively simple assumptions: 

• Government budget: The government balance is cleared by adjustments in government 
investment in the context of rule-based or exogenous levels for other government payments 
(including exogenous values for tax rates, quantities of government consumption, and foreign 
and domestic financing).  

• Savings-investment: The level of domestically financed private investment is determined by 
the level of financing from domestic non-government institutions, for which the marginal 
propensities to save are fixed. Government investment is financed as part of the government 
budget.  

• Balance of payments: The balance is cleared by adjustments in the real exchange rate, which 
influence export and import quantities and values; other items in the balance of payments 
(including transfers, foreign investment, and net foreign financing) are exogenous or 
determined by other rules.  

Factor markets: 

• Private capital is activity-specific (not mobile across activities), with an activity-specific market-
clearing wage. 

• Other factors (including labour) are mobile across activities; unemployment is endogenous for 
selected factors (typically labour).  

• Foreign markets for exports and imports. Both world export and import prices are exogenous 
(i.e., the small country assumption). 
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Production	and	factors	

Table A15. Equations for production and factors 

Source: Authors’ own elaboration. 
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Domestic	and	aggregate	foreign	trade	

 Table A16. Equations for domestic and aggregate foreign trade 
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Source: Authors’ own elaboration. 
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Current	payments	by	domestic	institutions	

Table A17. Equations for current payments by domestic institutions 
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Source: Authors’ own elaboration. 
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Investment,	system	constraints	and	numéraire	

Table A18. Equations for investment, system constraints and numéraire 
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Source: Authors’ own elaboration. 
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Annex	5.	Additional	data	and	simulation	results	

Table A19 shows a stylized (macro) SAM for Ethiopia (see panels a and b), with all its cells expressed 
as GDP shares. To simplify, the macro SAM in Table A19 is aggregated to two production activities 
(i.e., agriculture and non-agriculture), two commodities, and two factors (i.e., labour and capital).  

Table A19. Ethiopia: Macro Social Accounting Matrix (SAM) 2015/2016 

a. In percent of GDP 
 a-agr a-nagr c-agr c-nagr marg f-lab f-cap h-rur h-urb ent gov row tax cap-ngov cap-gov cap-row inv-prv inv-gov total 

a-agr   34.8                34.8 

a-nagr    103.8               103.8 

c-agr 2.1 2.3      22.6 10.3   3.1     0.4 0.1 40.9 

c-nagr 3.3 38.5   14.9   16.7 22.1  9.7 4.9     28.5 9.3 147.9 

marg   4.5 10.4               14.9 

f-lab 20.5 28.9          0.4       49.9 

f-cap 8.7 34.0          0.2       43.0 

h-rur      30.3 17.8   0.3 0.4 3.4       52.2 

h-urb      19.5 15.0   0.4 0.3 4.9       40.3 

ent       9.8    0.4 0.0       10.2 

gov        0.1 0.4 1.2  1.9 12.3      15.9 

row   1.5 26.1  0.0 0.3 0.1 0.1 0.0 0.4        28.6 

tax   0.1 7.6    0.4 1.5 2.7         12.3 

cap-ngov        12.3 6.0 5.5      7.8   31.5 

cap-gov           4.8   2.5  2.1   9.4 

cap-row            9.9       9.9 

inv-prv              29.0     29.0 

inv-gov               9.4    9.4 

total 34.8 103.8 40.9 147.9 14.9 49.9 43.0 52.2 40.3 10.2 15.9 28.6 12.3 31.5 9.4 9.9 29.0 9.4  

b. Notation 

Account Description Account Description 

a-agr activity – agriculture  ent enterprises 

a-nagr activity – non-agriculture gov government 

c-agr commodity – agriculture, market row rest of the world 

c-nagr commodity – non-agriculture tax taxes 

marg trade and transport margins cap-ngov capital account – domestic non-gov 

f-lab factor – labour cap-gov capital account – government 

f-cap factor – capital cap-row capital account – rest of the world 

h-rur households – rural inv-priv investment – private 

h-urb households – urban inv-gov investment – government 

Source: Authors’ elaboration based on 2015/2016 Ethiopia Social Accounting Matrix (SAM). 
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Table A20. Elasticities: value-added, trade and consumption 

 VA Armington CET LES 

Agriculture and forestry 0.250 2.000 2.000 0.756 

Mining 0.200 2.000 2.000 1.223 

Fishing and food industry 0.950 1.500 1.500 0.756 

Other manufacturing 0.950 1.500 1.500 1.223 

Electricity, gas and water 0.950 0.900 0.900 1.071 

Construction 0.950 0.900 0.900 1.223 

Trade 0.950 0.900 0.900 1.223 

Hotels and restaurants 0.950 0.900 0.900 1.223 

Transport 0.950 0.900 0.900 1.186 

Communications 0.950 0.900 0.900 1.186 

Financial services 0.950 0.900 0.900 1.223 

Business services 0.950 0.900 0.900 1.223 

Public administration, education 
and health 0.950 0.900 0.900 1.223 

Government infrastructure 0.950 0.900 0.900 1.223 

Other services 0.950 0.900 0.900 1.223 

Notes: VA = CES value-added function; Armington = CES aggregation function for domestic demand (elasticities of substitution 
between imports and domestic output); CET = Constant Elasticity of Transformation function for domestic output (elasticities 
of transformation between exports and domestic supply); and LES = Linear Expenditure system (elasticities of household 
consumption with respect to total consumption spending) for households. 

Source: Sadoulet and de Janvry (1995), Aguiar et al. (2019), Muhammad et al. (2011) and authors' assessments. 

 

Table A21. Coverage ratios for overall ATA scenario, based on ESS and AgSS; 2018 (%) 

Method of calculation Teff Barley Wheat Maize 
Avocado, 
banana, 
mango 

Sesame Tomato, 
onion 

Land coverage 49.5 40.5 49.8 24.8 80.5 32.1 18.6 
Land coverage + 
adjustment for number of 
beneficiary farmers 

34.8 28.4 35.0 17.4 56.5 22.5 13.1 

Source: Authors’ own elaboration. 
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Table A22. Deviations of combi-lo scenario with respect to the base scenario 

a. Overall economy-wide impact of ATA (deviations of combi-lo scenario with respect to the
base scenario)

Item 2013 2014 2015 2016 2017 2018 2019 AVG Total 
GDP (million USD) 10 15 21 28 55 88 98 45 316 

GDP agriculture (million USD) -1 -1 -1 -1 9 25 29 8 59 
Private consumption (million USD) 10 15 15 21 24 35 45 24 165 

Employment (thousands of people) 1 2 2 2 3 4 5 3 5 
Poverty nation (thousands of people) -17 -22 -24 -28 -38 -50 -50 -33 -50

Poverty rural (thousands of people) -15 -19 -20 -23 -30 -37 -37 -26 -37

Poverty urban (thousands of people) -3 -3 -4 -5 -8 -13 -12 -7 -12
GDP (percent) 0.02 0.03 0.03 0.04 0.07 0.11 0.11 0.06 

GDP agriculture (percent) -0.01 -0.01 -0.01 0.00 0.04 0.11 0.12 0.04 
Private consumption (percent) 0.02 0.03 0.03 0.04 0.04 0.05 0.07 0.04 

Employment (percent) 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 

Poverty nation (percentage points) -0.02 -0.02 -0.02 -0.03 -0.03 -0.04 -0.04 -0.03
Poverty rural (percentage points) -0.02 -0.02 -0.02 -0.03 -0.03 -0.04 -0.04 -0.03

Poverty urban (percentage points) -0.02 -0.02 -0.02 -0.02 -0.04 -0.05 -0.05 -0.03

b. Deviations of combi-up scenario with respect to the base scenario

Item 2013 2014 2015 2016 2017 2018 2019 AVG Total 
GDP (million USD) 19 25 61 79 493 942 1 045 380 2 662 

GDP agriculture (million USD) 3 3 20 26 260 529 592 205 1 435 
Private consumption (million USD) 18 24 49 63 379 718 820 296 2 070 

Employment (thousands of people) 2 2 3 4 4 -12 -3 0 -3

Poverty nation (thousands of people) -23 -29 -49 -59 -240 -374 -394 -167 -394
Poverty rural (thousands of people) -18 -23 -38 -45 -176 -280 -296 -125 -296

Poverty urban (thousands of people) -5 -6 -12 -14 -64 -94 -98 -42 -98
GDP (percent) 0.04 0.04 0.10 0.11 0.64 1.15 1.18 0.47 

GDP agriculture (percent) 0.02 0.02 0.11 0.13 1.19 2.31 2.43 0.89 

Private consumption (percent) 0.04 0.05 0.10 0.12 0.64 1.13 1.19 0.47 
Employment (percent) 0.00 0.01 0.01 0.01 0.01 -0.02 -0.01 0.00 

Poverty nation (percentage points) -0.02 -0.03 -0.05 -0.06 -0.22 -0.33 -0.34 -0.15

Poverty rural (percentage points) -0.02 -0.03 -0.05 -0.05 -0.20 -0.32 -0.33 -0.14
Poverty urban (percentage points) -0.03 -0.03 -0.06 -0.07 -0.29 -0.40 -0.40 -0.18

Source: Authors’ own elaboration. 
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Annex	6.	Back-of-the-envelope	calculations	

In this section, we perform relatively simple back-of-the-envelope (BOTE) calculations to (a) identify 
main mechanisms and data inputs driving the results we show below, and (b) check the plausibility of 
the results that are showed in the below. In other words, we use the BOTE calculations to answer the 
following question: what to expect from scenario definition? To save space, we focus on the combined 
(combi) scenario. 

To perform the BOTE calculations, we follow the procedure described by means of Table A23. Firstly, 
we extract from the SAM value-added (VA) shares for priority crops (column 1). Secondly, we weight 
the productivity shock from the micro-econometric analysis by the 2019 coverage ratio also presented 
in Figure 17 (see column 5 below). Finally, we multiply the VA shares by the weighted productivity 
shock to arrive at the GDP impact (column 6). By means of columns (2) and (7), a similar calculation is 
performed to obtain the impact on the agricultural GDP. The BOTE calculations estimate increases in 
GDP and agricultural GDP of 0.86 and 2.70 percent, respectively. Below, we will see that the CGE results 
are reasonably close to these BOTE calculations. 

Table A23. Back-of-the-envelope calculations 

Commodity 
VA 

share 
(%) 

AGR VA 
share 

Yield shock 
from micro 

analysis 
(%) 

Coverage 
ratio 

Weighted 
GDP 

shock* 

BOTE impact 
calculation 
on overall 

GDP 

BOTE 
impact 

calculation 
on AGR GDP 

(1) (2) (3) (4) (5)=(4)x(3) (6)=(5)x(1) (7)=(5)x(2) 

barley 0.9893 3.1179 18.1906 2.3320 0.4242 0.0042 0.0132 

wheat 2.1558 6.7946 112.7799 34.9613 39.4293 0.8500 2.6791 

maize 3.1476 9.9204 18.1906 0.4650 0.0846 0.0027 0.0084 

avo-ban-man 0.2765 0.8714 18.1906 0.5992 0.1090 0.0003 0.0009 

sesame 0.3304 1.0413 18.1906 0.2398 0.0436 0.0001 0.0005 

tom-oni 0.2216 0.6985 18.1906 0.6126 0.1114 0.0002 0.0008 

total 7.1212 22.4440 0.8576 2.7029 

Notes: * yield change from micro analysis multiplied by coverage ratios from micro analysis; here interpreted as change 
in TFP. 

Source: Authors’ own elaboration. 

Corrigendum
[14 December 2020]
The following corrections were made to the PDF of the report after it went to print.

xi Executive Summary          
“ATA was found to increase the likelihood of agrochemicals use by 14.5 percentage points (pp)”
“The ATA was found to increase the likelihood of agrochemicals use by 10.3 percentage points (pp)”

55 Footnote  “to hire international consultants” “to hire international staff consultants”
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