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Executive summary  

This study examines the development and adoption of enset-induced technologies, 

including improved landraces, agronomic practices, and emerging outcomes for poverty 

reduction. As such, it aligns with Ethiopia’s strategy for climate-smart agriculture and 

poverty reduction. The report is organised into eight chapters, each addressing the key 

dimensions of enset innovation, diffusion, and adoption, and its broader outcomes. 

Chapter 1 outlines the rationale for promoting locally adaptable and contextually relevant 

enset cultivation and processing technologies. As explained in Chapter 1, the study employs 

a mixed-method approach, combining primary data collected from 300 randomly selected 

households across three woredas – Chencha, Sodo, and Doyogena – in the traditional ‘enset 

belt’, complemented with extensive stakeholder engagement conducted through focus 

group discussions (FGDs) and key informant interviews (KIIs). Data collection also entailed 

transect walks – a participatory rural appraisal method – across the sample villages to 

systematically observe, sketch, and document farming practices. We used these walks to 

identify spatial patterns and resource distribution between villages, engage local knowledge 

holders, and discuss and validate assumptions. Additionally, insights were gathered from 

non-government organisations (NGOs) and development projects active in the study areas. 

Secondary data were drawn from both published and unpublished sources. 

Chapter 2 presents an overview of the enset farming system, covering production, 

consumption, and marketing during the last Meher and Belg seasons (2016/17). The 

framework for subsequent chapters is set by presenting a comprehensive analysis of the 

enset-based farming system in the context of diversified agriculture. The chapter makes the 

following points: 

• Enset cultivation accounts for 25% of the total cultivated land, with Doyogena having the 

largest cropped area, approaching 33% of cultivated land. Climate change and the 

priority of maximising food security appear to be the primary drivers behind the decision 

to allocate this much land to enset. On average, a household cultivates about 0.15 

hectares of land (~25% of the total cultivated area), with approximately 17 plants 

harvested annually. Each plant yields an estimated 31 kg, translating into an estimated 

527 kg of output per household that is readily available for both consumption and 

marketing. However, this level of productivity is highly susceptible to biotic and climatic 

stresses.  

• Smallholder farmers pursue a crop diversification strategy, which also involves 

intercropping, to mitigate land degradation and population pressure. The extent of 

diversification was measured using the Herfindahl Index (also known as the Herfindahl-

Hirschman Index, Nahar et al., 2024) (HI). The results show that over 98% of farmers 

practise crop diversification: 61% cultivate two to four crops, while 39% grow more than 

five different crops per season. However, the intensity of diversification varies across 

kebeles and woredas.  
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• Pulled data for all three woredas indicate that just over 65% of the sample households 

are under autarky, meaning their output is largely channelled to domestic consumption. 

A high proportion of the output, about 16% of the harvest, is also retained/stored by 

households for later use. This pattern suggests that enset growers pursue a self-

sufficiency strategy, rather than pursuing market participation, implying that 

commercialisation is at an early stage. 

Chapter 3 describes enset-induced technologies. It critically examines the efficiency and 

productivity of traditional technologies and related farm management practices, while also 

exploring the development, multiplication, and diffusion of improved technologies. The key 

findings set out in this chapter are as follows: 

• For years, research institutions have been breeding high-yielding and early-maturing 

enset landraces for increased productivity and the supply of output to the market. 

However, the diffusion of these improved varieties remains very much localised and  

research tends to focus on cereals and commercial perennials like coffee. Most farmers 

covered by this survey are dependent on locally bred landraces, classified and managed 

through indigenous knowledge. While culturally rich, these traditional classifications 

often lack the agronomic precision needed to fully optimise productivity and market 

potential. 

• The development of an enset-based farming system hinges on the broad use of 

technologies, effective extension services, and market integration. Although research 

centres and universities across the country have developed a range of promising 

technologies, many of the technologies are confined to their initial testing environment, 

resulting in isolated pockets of success rather than broad, scalable impact. As a result, 

enset harvesting, processing, fermentation, and storage continue to rely heavily on 

traditional methods, with minimal uptake of improved technologies and practices. This 

partly accounts for low productivity, significant post-harvest loss, and the persistent 

dominance of subsistence farming. 

• Concerns have been raised about the appropriateness of second-generation 

technologies, particularly regarding their cultural acceptability, affordability, and 

operational feasibility, and the absence of adequate support systems to facilitate 

adoption. These challenges are especially pronounced for women, who often serve as 

primary users but face systemic barriers to accessing and utilising the new 

technologies. 

Chapter 4 deals with issues related to technology diffusion and adoption, and what needs to 

be done to increase access to technology at scale.  

• In the context of enset farming, adopters are defined as farmers who implement 

improved farm management practices – such as seedling selection, organic fertiliser 

application, enhanced propagation, soil and water management – and utilise at least one 
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of the first-generation technologies, like choppers, scrapers, and squeezers, to improve 

efficiency, reduce drudgery, and enhance product quality.  

• Adoption is notably high in high-potential kebeles, such as those in Chencha and Sodo 

compared to low-potential locations, highlighting stark geographic disparities in 

technology uptake. Thus, 84% of farmers in high-potential kebeles (N=97) have adopted 

improved enset technologies and associated farm management practices, as against 

82% (N=65) in low-potential kebeles. Of these, a little more than 5% have adopted 

improved seedling varieties.  

• The study reveals that only a limited number of enset processing technologies are 

currently available and most have not been adopted at scale. Although promising, these 

innovations – including motorised scrapers, choppers, and squeezers – remain at the 

pilot stage and offer only marginal improvement over traditional tools. Hermetic storage 

bags represent a more recent innovation, demonstrating notable potential for improving 

post-harvest handling. A standardised fermentation process is another innovation that is 

in progress. Adoption of these technologies can be triggered by key factors, including 

access to credit, gender differential, and the extent of crop diversification. It is essential 

that extension services actively integrate these and other enset technologies into their 

outreach and training programmes in order to enhance productivity and promote value 

addition. 

Chapter 5 examines emerging outcomes of technology adoption. It looks at how gender 

roles have been redefined by technologies, and at the kinds of complementary initiatives 

required to empower women. Key findings set out in the chapter are as follows: 

• Women are integral to enset supply chains, carrying out not just planting, growing, 

harvesting, and processing, but also the marketing of enset products. While women 

frequently sell smaller quantities of kocho and bulla in local markets to pay for basic 

household necessities, men negotiate bulk commercial transactions and manage the 

proceeds. Higher up in the value chain, however, women are driving the marketing of 

enset products. This is the case in Merchato, which is the major terminal market. Here, 

women are wholesalers, retailers, and open market dealers of both kocho and bulla while 

men engage in transporting and arranging products. 

• The traditional gender roles in terms of the division of labour are gradually changing, 

with men now committing labour to conducting specific tasks, especially seedling 

preparation, planting, and some processing work. Nevertheless, the enset-based farming 

system is distinctly ‘women-driven’, with women responsible for much of the work 

involving clone selection, harvesting, processing, and local marketing. In terms of the 

gender-based division of labour, the survey shows that women’s labour accounts for 

about 80% of the total man-hour/year required for enset-related activities. 

• The survey reveals a critical gap in the public extension system whereby women are 

consistently overlooked. None of the women interviewed had participated in enset-

related training, entrepreneurial skills development programmes, or technology 
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promotion events, such as field days and demonstrations organised by extension 

workers. As a result, their enset-based activities rely heavily on indigenous knowledge, 

which, while valuable, often lacks the efficiency and innovation of modern practices. This 

exclusion needs to be addressed to promote technology adoption, advance gender 

equality, and enhance agricultural productivity. 

• Fewer than 30% of female-headed households have adopted some kind of enset-induced 

technology. The primary drivers of this gap are both structural disadvantages as well as 

resource endowment effects. There is, however, a high level of motivation to adopt 

improved technologies. Women are using various means, including their own savings 

and a revolving fund scheme, to acquire second-generation processing technology. A 

sizeable proportion (52%) also aspire to seek external help. 

Chapter 6 deals with commercialisation and the key determinants of market participation, 

as an outcome of technology diffusion and adoption. This is examined both at the primary 

and terminal (Merchato) market levels. The chapter’s key findings are as follows:  

• Farmers exhibit strong autarkic tendencies, with commercialisation measured less by 

net sales than by the volume of production, savings, and other outlays, including gifts. 

The commercialisation index remains low, driven by market imperfections, high 

transaction costs, and limited access to price and demand information in secondary and 

terminal markets. As a result, production is primarily geared towards household 

consumption, with minimal surplus entering formal markets. 

• Enset sales are primarily driven by production volume and income, with higher-earning 

households selling more – underscoring the crop’s commercialisation potential. Other 

factors, including household size, the gender of the household head, landholding, and 

yield per plant, show no significant influence on sales. 

• There is considerable price variation across the primary markets, suggesting a 

fragmented market structure with limited spatial integration. Terminal market prices 

remain consistently lower than those observed in all primary markets. This discrepancy 

may be linked to the predominance of supply routes from Woliso and Ambo, which serve 

as key conduits for kocho and bulla, rather than direct sourcing from southern production 

zones. Further investigation is warranted to better understand the spatial market 

integration and to evaluate the implications for commercialisation.  

• A fledgling export market for high-quality organic enset is beginning to emerge. This, 

along with the growing local demand for superior quality kocho and bulla products, 

presents a unique opportunity to raise the profile of the enset sector, transforming enset 

from a traditional, low-quality subsistence crop to a high-value, export-oriented ‘tree-like’ 

commodity. However, the private sector has yet to seize this opportunity in a measurable 

way and to invest in processing and value addition. Enset thus remains the least 

attractive sector for entrepreneurial undertakings.  
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Chapter 7 synthesises the core themes explored in the preceding chapters and applies an 

econometric model to examine the extent to which enset-related innovations impact 

household welfare, income, and multidimensional poverty. The chapter’s key findings are as 

follows:  

• A probit model analysis of technology adoption reveals that enset yield and area under 

enset cultivation significantly and positively influence adoption. Additionally, female-

headed households tend to adopt enset technologies more rapidly than their male-

headed counterparts, likely due to their central role in enset processing. Furthermore, the 

crop diversity index emerges as a strong predictor of household decisions to adopt 

technologies, suggesting that households that engage in diversified farming are more 

inclined to embrace innovations. 

• The adoption of enset technologies affects households to varying degrees, with notable 

impacts observed in productivity, income, and consumption expenditure. Results of a 

propensity score matching (PSM) model show that households that adopt first-

generation technologies – such as choppers, scrapers, and improved management 

practices – achieve a measurable productivity gain of 442.81 kg because of greater 

relative efficiency in processing and the ability to save time compared to non-adopters. 

Additionally, their consumption levels rise by Ethiopian Birr (ETB) 1,768.99, reflecting 

enhanced food security and greater resilience to shocks like crop failures.  

• Enset-based farming system has immense potential to address food security challenges, 

stimulate economic growth, and alleviate entrenched poverty. The new generation of 

technologies in particular will make it possible for enset to become the ‘tree against 

hunger’, or – as is often stated by researchers – ‘food for the future’, not just in Ethiopia 

but in the region at large. Development policies and programmes have to seize this 

opportunity and improve the development and diffusion of improved technologies to 

increase productivity and the supply of marketable surplus to increase 

commercialisation.  

Chapter 8 examines the key challenges and opportunities in scaling up and scaling out 

enset-induced technologies and related cultivation and management practices. It presents a 

set of actionable recommendations to inform public policy and guide targeted interventions 

for poverty reduction. The chapter’s findings and recommendations are as follows: 

• Efforts by research institutions to bring some of the technologies to scale, even with 

support from donor projects, have not yet yielded the desired outcome. The shortfall 

stems from multiple factors, including inherent limitations of the technologies and the 

absence of viable business models for commercial replication and widespread adoption. 

Additional challenges include the limited availability and high cost of modular 

processing equipment suitable for operation by women. Furthermore, adoption and 

scaling of enset technologies and improved management practices are hindered by 

diffusion strategies that fail to incorporate the local extension system. 
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• Significant challenges remain in the adoption of improved agricultural technologies, 

linked to the issues of indigenous knowledge and gender dynamics. A key gap lies in 

integrating innovations into traditional farming systems in ways that acknowledge and 

address gender roles, particularly to reduce the burden on women. Indigenous practices 

in enset cultivation and processing are deeply embedded in local cultural frameworks. 

Therefore, efforts to scale up (vertically) and scale out (horizontally) enset technologies 

must critically examine the socio-cultural context to ensure that adoption is both 

feasible and sustainable. 

• The successful diffusion of technologies and proven landraces – and, ultimately, their 

adoption – also calls for a strategic partnership among research institutions, 

government entities, and the private sector. To accelerate scaling and broaden adoption, 

it is equally important to engage other key stakeholders, including non-government 

organisations (NGOs), development agencies, farmer organisations, and financial 

institutions. Such a coordinated, multi-actor approach will speed up the scaling process, 

foster wider technology uptake, boost productivity, expand marketed surplus, and 

contribute meaningfully to poverty reduction and rural resilience. 

It is also important to recognise that technology alone cannot drive poverty reduction: it can 

only do so when complemented by institutional infrastructure, like well-functioning output 

markets, an enabling environment for investment, and a more robust extension service. The 

market in particular plays a pivotal role in inducing productivity gains and fostering 

commercialisation. Currently, there is no structured or formally organised system that 

connects producers to larger markets, including processors and terminal market outlets. 

This disconnect hampers the scaling of innovations and limits the economic potential of 

smallholder enset farmers. 
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Chapter 1: Introduction 

1.1 Background and justification 

Climate change poses a significant threat to agriculture in developing countries, impacting 

food security and economic stability. Over the past few decades, global climate patterns 

have shifted significantly, driven by a measurable increase in greenhouse gas emissions. 

This has resulted in rising temperatures, recurrent droughts, erratic rainfall, altered growing 

seasons, and increased outbreaks of pests and diseases (Cotter and Tirado, 2008). These 

challenges are further exacerbated by rapid population growth, leading to farm 

fragmentation and heightened livelihood insecurity, particularly in developing countries. 

Smallholder farmers in low-income nations face the brunt of climate change (Keane et al. 

2009; GIZ, 2017). 

Relative to other African countries, Ethiopia stands as one of the most vulnerable to 

climate change, with limited adaptive capacity (Mohammed, 2020; Bryan et al., 2017). This 

vulnerability stems largely from the country’s geographic and climatic conditions, high 

reliance on smallholder agriculture, and weak institutional capacity (Mohammed, 2020; 

Bryan et al., 2017). Declining farm sizes, reduced soil fertility, severe land degradation, fragile 

ecosystems, and recurring weather-related shocks continue to deepen poverty across the 

nation. In 2024, the Oxford Poverty and Human Development Initiative (OPHI, 2024) noted 

that a large portion of the Ethiopian population – about 68.7% – is experiencing poverty in 

multiple dimensions, not just income. Rural communities are disproportionately affected, 

with 79.7% classified as multidimensionally poor, compared to 39.2% in urban areas. This 

alarming statistic underscores the urgent need for targeted interventions to address the 

various dimensions of poverty, which affect millions of Ethiopians.  

This research builds on Ethiopia’s strategy for achieving climate-smart agriculture and 

poverty reduction by targeting enset, a versatile and drought-resistant crop. Indigenous to 

Ethiopia, enset (ensete Ventricosum), also called Warqe, is the traditional staple crop that 

dominates the farming systems of the country’s south, central, and south-western regions, 

particularly Gamo, Sidama, Wolaita, Hadiya, Guraghie, Bonga-Mizan, Jimma, and Keffa zones 

(Negash and Niehof, 2004). Popular due to its high economic return, drought tolerance, and 

contribution to food security, enset is planted by an estimated 25 million farm households in 

this ‘enset belt’, regardless of the size of land they cultivate (Tsegaye and Struik, 2002; 

Erchafo, 2018). Enset can also be viewed as a class of farm asset that can be liquidated 

when needed, providing a buffer against financial hardship. This is especially important for 

smallholder farmers, who often lack access to formal financial markets. Cultivation, 

processing, preservation, and trading are extremely labour intensive and are also highly 

gendered activities, being predominantly handled by women. It is estimated that a mature 

enset plant produces up to 40 kg of food products. In some high-potential highland areas, 

such as Hagereselam and Bulki, this exceeds 200 kg. Quoting the UN Food and Agriculture 

about:blank#auth-Almaz-Negash
about:blank#auth-Anke-Niehof-Aff2
about:blank
about:blank
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Organization, Dibaba (2023) reported that enset provides a higher amount of food stuff per 

unit area than most cereals. It is estimated that 40 to 60 enset plants, occupying 250–375 

square metres, can provide enough food for a family of five to six people annually. Among 

the many products of enset, the most popular edibles are the root called amicho and the by-

products kocho and bulla.1 

The nutritional benefits of enset are also well established. enset produces the highest yield 

per hectare and highest energy content per kilogramme when compared to most staple 

cereal crops (maize, wheat, teff, and rice) (Sirany et al. 2022). Enset provides up to 

4,000 calories – 20 times the number of calories generated by cereals – per square metre 

per year. It also fulfils about 20% of Ethiopia’s carbohydrate requirements, from only 

300,000 hectares of land, due to its higher yield per area of land (Christensen Fund, 2014). 

Moreover, enset products are rich in nutrients, particularly potassium, calcium, zinc, and iron; 

enset also has one the highest levels of amino acids (Sirany et al., 2022).  

Enset, which has been called the ‘tree against hunger’ (Brandt et al., 1998), is an 

underexploited crop but has the potential to feed millions, not just in Ethiopia but also in 

other food-deficit countries in the region.2 The Sodo Declaration of 2021 launched by the 

government gave the modest projection that 40 million people could benefit from this 

perennial crop by 2023. As such, enset is more than just a crop: it is a ‘wonder crop’ for 

climate change and a symbol of hope for the country’s food security and the fight against 

hunger and poverty. Given enset’s resistance to drought and its ability to thrive without the 

use of chemical fertiliser and pesticides, enset farming guarantees household food and 

nutritional security throughout the year.  

Enset is also emerging as the cheapest organic superfood in the food chain, with immense 

export potential and the possibility of generating an attractive rate of return, and hence of 

commercialising smallholder agriculture. It is steadily being integrated into the urban food 

chain, with hotels and restaurants in major cities increasingly serving enset-based dishes, 

particularly kocho and bulla. Enset processing and fortification initiatives are also underway, 

spearheaded by donor projects and universities. Besides its food and fibre value, enset is 

also used to produce adhesive ingredients, drug loading and tablet binders, starch, amylose, 

pectin, fibre, pulp and paper, fermentation, and gelling agent.  

However, despite these advantages, enset remains a little understood and underdeveloped 

crop, and hence is underutilised, as research and extension focus instead on staple cereals 

(Borrell et al., 2019; Olango et al., 2015). Enset has also remained neglected in public policy 

and practice until recently: it is an ‘orphan crop’ that barely features in the country’s 

agriculture strategy and in development programmes. There are a variety of reasons for this, 

 

1 There are also several non-food byproducts of enset, including the leaves, which serve as fodder for livestock, 
and sheaths, which, after scraping, are made into organic, heavy-duty rope. These by-products provide women 
enset farmers with an additional source of income. 
2 This remark was made by a BBC science correspondent, quoting scientists at Kew Gardens, London.  
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not least cultural perceptions, and political and historical factors.3 In addition, enset 

production barely features in agricultural extension services and even in donor programmes, 

as the primary focus is on staple cereals and other commercial perennials with export 

potential (Borrell et al., 2019; Olango et al., 2015; Brandt et al., 1998; Sahle et al., 2018). 

Moreover, there is a lack of research on several aspects of the crop, the results of which 

could inform policy and intervention strategies for diversification, intensification, and 

commercialisation of the cultivar, to reduce poverty. Enset thus remains a forgotten and 

underutilised crop, even though its domestication dates back 10,000 years (much earlier 

than cereal crops).4  

It is not sufficiently established what this neglect means for the intensification of enset 

cultivation, with the aim of reducing poverty. Some studies have argued – though they have 

not substantiated this with data – that enset cultivation is on the decline across the country, 

thus posing a serious threat to food security among smallholder communities (Sahle et al., 

2021; Blomme, et al. 2018). Central Statistics Agency (CSA) data from 1995 to 2017, on the 

other hand, shows that the area of enset land cover and its yield increased by about 46% and 

12-fold, respectively, over those two decades (Borrell et al., 2020). Either way, and 

considering the immense potential enset has for both food security and climate resilience, 

the key question that the country needs to ask is: how can enset farming be made more 

profitable and more sustainable, in order to reduce widespread poverty and vulnerability?  

1.2 Research objectives 

This research aims to contribute to a better understanding of enset by providing quantitative 

evidence on how the crop contributes to food security and income, and how it can act as a 

form of insurance against diverse agricultural shocks. The research identifies best practices 

that can optimise enset productivity, production, and processing, including technologies and 

associated extension services, to justify scaling up production for commercialisation and 

poverty reduction. Using data collected from sample households, focus group interviews, 

KIIs, transect walks, and secondary sources, the research investigates the development by 

research centres and universities of technologies for harvesting, processing, fermenting, 

packaging, and storing enset, and their multiplication. Both primary and secondary data are 

collected to assess technology diffusion and adoption to improve efficiency and increase 

productivity and commercialisation. The research further looks at how efficiency gains 

arising from adopting improved technologies are translating into higher producer incomes 

and increased livelihood security at the household level. The research also evaluates the link 

 

3 In 2023 the Ministry of Agriculture (MoA) launched the National enset Flagship Programme and a concept note 
was submitted to the Ministry of Planning and Development, but not much has happened since then. 
4 This is also true of many other indigenous crops cultivated on the continent. Indigenous or traditionally 
cultivated crops receive very little attention from policymakers, donors, researchers, extension agencies, and 
even plant breeders. Most research on ‘orphan crops’ is selective and still focuses on plant biology and genetic 
improvement. Recognising this deficit, the African Orphan Crops Consortium has launched a campaign for the 
integration of orphan crops into African food systems (Hendre et al., 2019). 
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between research and technology diffusion and the role of the extension system in 

practically demonstrating and promoting the technologies to induce adoption. The private 

sector is key in the multiplication and scaling up of agriculture technologies so we 

investigate the role of the private sector in the commercialisation of technologies relating to 

enset, and how the market is organised – that is, whether the initial investment in a given 

technology is within the reach of ordinary producers, and, if it is not, what needs to be done 

to encourage adoption. In doing so, we draw on lessons from other commodity groups, like 

maize, on how low-cost technologies for processing are produced and scaled up to reduce 

the burden on women. The research also sheds light on the gender implications of 

technologies, if they are culturally appropriate for women, and if they have any labour-

displacing effect. Commercialisation can be a key driver of the adoption of high-yielding 

landraces and associated best management practices to increase production and improve 

household food security; the research investigates if this has indeed been the case for enset 

in the sample woredas. 

As a background to the main theme of the study, the research also looks into how some 

farmers embrace a deliberate strategy of diversification, with enset featuring in the farming 

system, and associated best practices, including the adoption of improved cultivars and 

improved management practices. We investigate how this allows these farmers to achieve 

the two objectives of improved food security and increased farm income. Using sample 

surveys and modelling work, the research investigates the link between diversification and 

poverty. Empirical data from the field and from secondary sources are extensively analysed 

to provide policymakers and donor projects alike with information about the economic 

benefits of intensifying and scaling out integration of the cultivar in food insecure areas of 

the country where the agro-ecology is most suitable, to achieve food security and poverty 

reduction. Since technology diffusion and the adoption of best practices under smallholder 

conditions is never straightforward, the research looks at potential challenges and 

opportunities in scaling up and scaling out technologies, and sets out policy pathways for a 

climate-smart and poverty-reducing enset-based farming system.  

1.3 Research questions 

The research is guided by the following questions:  

• What types of enset-induced technologies are available, scalable, and affordable at the 

farm level? 

• How efficient are the technologies that are available and how should these be scaled up 

to improve efficiency and reduce labour-intensive processes traditionally associated with 

women? That is, are the technologies culturally acceptable and who has adopted them? 

(This has significant implications for framing a scaling up strategy.) 

• What extension information dissemination and service requirements are associated with 

the various technologies and who is providing them locally?  
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• How will the technologies be multiplied at a commercial scale after testing, validation, 

and introduction in the field? Which group of entrepreneurs and/or part of the business 

community is likely to invest in the innovations and what kind of support does the private 

sector need to develop low-cost, women-operated – but much more efficient – 

processing technologies?  

• What are the gender implications of the technologies? That is, are they culturally 

appropriate for women and do they have a labour displacing effect? What is the impact 

of gender equity, cultural values, and social norms, how do these enable or constrain the 

scaling pathway, and what kinds of complementary interventions (e.g. training) are 

needed to address them? 

• Have the technologies provided producers with incentives to pursue the 

commercialisation of enset production and to adopt improved packaging and storage 

technologies to reduce post-harvest losses for better product quality and to earn a more 

attractive return? 

• How does technology transfer contribute to resilience, and have the technologies 

diffused given farmers the incentive to adopt related best practices, including the 

adoption of improved cultivars, increasing the area planted, improved management 

practices, and other complementary investments, to increase productivity and incomes 

for poverty alleviation? 

1.4 Research methodology and implementation 

1.4.1 Methodology and approach 

The study employed a mixed-methods approach, integrating both qualitative and 

quantitative data collection methods. This enabled a comprehensive understanding of the 

subject and facilitated the collection of reliable data. Primary and secondary data sources 

were used, with the latter including literature reviews, policy documents, and available donor 

reports. 

Quantitative methods: The primary quantitative data source is a survey conducted through 

interviews with randomly selected enset-producing households, using a structured 

questionnaire. Key data collected included data on the following: the role of enset in the 

farming system; the production, consumption, and marketing of enset products; the 

adoption and diffusion of enset-processing technologies; extension services; the gender-

related implications of improved technologies; the impact of enset production on rural 

poverty; and challenges in scaling up and scaling out improved harvesting and processing 

technologies. 

Qualitative methods: Qualitative methods were used to complement the quantitative findings 

and to explore the study themes in depth. These included KIIs, FGDs, and transect walks. 

Informants who participated in the qualitative survey ranged from woreda agricultural 
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officials and extension agents to women’s affairs offices, researchers, private sector actors, 

and technology innovators. FGDs involved both male and female enset-producing farmers. 

The qualitative methods also focused on enset production, the adoption of improved 

technologies, market dynamics, and scaling challenges and opportunities. Interviews were 

also conducted to document lessons with private enterprises and youth groups engaged in 

the adoption of technologies, and value-added processing and marketing of enset products. 

These documented cases serve as examples of best practices for scaling up improved 

harvesting and processing technologies and associated marketing strategies. 

Desk review: Secondary research included a desk review of relevant literature, and Ethiopian 

Statistical Services reports and studies. These findings enriched and triangulated the data 

from other methods. 

Transect walks: Transect walks were conducted in sample kebeles alongside local 

communities. These walks allowed researchers to observe the farming context, particularly 

enset-related practices, and to gather insights through informal dialogue. Observations were 

systematically documented and used to complement other methods. 

1.4.2 Survey design 

A quasi-experimental design was applied, with ‘treatment’ and ‘control’ kebeles categorised 

based on data obtained from agriculture offices about the production potential of the 

sampled woredas, complemented with exogenous factors, including programme 

interventions initiated by the government, research centres, and donor projects, including 

disease control measures, improved seedling dissemination, and the reinforcing of 

extension services through site visits. In this context, the categories used for classification 

serve as exogenous condition and the methodology aligns with the principles of a quasi-

experimental design. 

Scope and coverage: The survey focused on the most recent production season (2016/17 

Ethiopian Calendar.) covering both meher and belg seasons. It targeted three woredas: 

Chencha Zuria and Sodo Zuria in Southern Ethiopia Region, and Doyogena in the Central 

Ethiopia region. These woredas (hereafter also called Chencha, Sodo, and Doyogena) were 

purposively selected based on enset production potential. The three woredas are located in 

Ethiopia’s ‘enset belt’. 

Sampling frame: Pre-assessment of the selected woredas was conducted and the sampling 

frame was collected prior to commencement of enumerator training and data collection. In 

stage one, all kebeles from the selected woredas were listed. Stage two involved listing all 

households in the selected kebeles. For this purpose, the most recent updated list of kebeles 

and household data was collected from each woreda and kebele administration office. The 

list was used to build a sampling frame in an Excel spreadsheet and to conduct 

randomisation of the sample selection. 
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Sample design, size, and selection: A two-stage sampling method was employed: first at the 

kebele level and then at the household level. After purposive selection of the three woredas, 

all kebeles in each of the three woredas were listed and stratified into three groups (high-

potential, medium-potential, and low-potential) based on their enset production potential. 

Then four kebeles were selected from each woreda – two classified as high-potential and 

two as low-potential – with nearby kebeles grouped to account for agro-ecology. Household 

selection was randomised to ensure representation of the population. The final sample was 

determined using Cochran’s formula for infinite population and consists of 300 households:5 

60% from high-potential kebeles (treatment group) and 40% from low-potential kebeles 

(control group). Although household selection was randomised, 31% of the households 

interviewed were female-headed. The sample size was determined to ensure 

representativeness across the study woredas while also considering cost implications. 

Households were randomly selected, with replacements made only when necessary: e.g. 

due to household relocation or absence of enset production. The overall household 

response rate was 100%, with all 300 sampled households available. In the absence of 

sampled households, replacements were made from a reserve sample/pre-identified sample 

using random selection. 

The qualitative sample was determined based on the principle of information saturation. It 

comprised 15 FGDs and 35 KIIs, representing a diverse array of stakeholders, as follows: 

• Nine female and six male FGDs with enset-producing farmers, each involving five to six 

participants. 

• KIIs with agricultural office heads, extension team leaders, and representatives from 

women’s affairs offices in targeted woredas. 

• Twelve KIIs with development agents, one each from the sample kebeles. 

• KIIs with enset researchers, breeders, and technology innovators from institutions 

including Arbaminch University, Wolaita Sodo University, Hawassa University, Areka 

Agricultural Research Centre, Wolaita Sodo Rural Technology Centre, Arbaminch 

Agricultural Research Centre, and Bako Agricultural Mechanisation Centre. 

• Five KIIs with informants from private enterprises and vocational-technical colleges 

engaged in the production and dissemination of improved processing technologies, in 

partnership with NGOs. 

 

5 Cochran (1977) developed a formula to calculate a representative sample for proportions, as follows: 

 
where, n0 is the sample size, z is the selected critical value of desired confidence level, p is the estimated 
proportion of an attribute that is present in the population, q  1  p and e is the desired level of precision. In 
this case, p = 0.25 and hence q =1-0.25 = 0.75; e = 0.05; z =1.96 results in 288. Thus, with 5% adjustment for non-
response cases, the total sample size (n0) ≈300. 

https://www.statisticshowto.com/wp-content/uploads/2018/01/cochran-1.jpeg
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• A KII with a representative from Arbaminch Agricultural Support Service Plc (LUCI), 

which is engaged in the processing and packaging of enset products for value addition 

at the endline of the marketing channel. This is presented as a successful experience. 

• A KII with a representative from a retail outlet in Addis Ababa, in order to understand the 

supply chain and demand for enset products in an urban setting. 

• KIIs with representatives from two enterprises, Selam Vocational College (in Hawassa) 

and Amio Engineering (in Addis Ababa, specialising in manufacturing low-cost 

processing technologies).  

• KIIs with donors and NGOs supporting enset production, such as Deutsche Gesellschaft 

für Internationale Zusammenarbeit (GIZ) in Addis Ababa. 

Table 1: Household sample distribution  

1.4.3 Data collection 

Team composition: A professional research team was organised, consisting of a team 

leader, two senior researchers/survey specialists, a field coordinator, a statistician, and a 

logistics coordinator. The field team included nine enumerators and three supervisors, all 

experienced in conducting surveys and fluent in local languages. Apart from supervising and 

supporting enumerators, supervisors were also tasked with qualitative data collection and 

documentation of ‘good practices.’ 

Training: To ensure the research was of a high quality, a three-day training for the field team 

was facilitated in Wolaita Sodo town. The training covered a detailed review of the survey 

tools, informed consent procedures, sampling procedures, data quality standards, and best 

practices in data collection. Pretesting was carried out at the field level using computer-

Woreda  Kebele 
Sample distribution 

High-potential Low-potential Total 

Chencha Zuria 

Hayizo  20 20 

Kale 30  30 

Matsona Gada Dhita  20 20 

Tsida 30  30 

Sodo Zuria 

Buge Wanche  20 20 

Mante Gerera  20 20 

Shela Borkoshe 30  30 

Tome Gerera 30  30 

Doyogena 

Dinka  20 20 

Gomora Gewada 30  30 

Lemi Suticho 30  30 

Wonjela  20 20 

Total  180 120 300 
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assisted personal interviewing (CAPI), and feedback from the training and pretest was used 

to refine the data collection instrument. 

Fieldwork: Quantitative data were collected by going door to door using a structured 

questionnaire on CAPI tablets, with each enumerator conducting no more than three 

interviews per day to ensure quality was maintained. Qualitative data were collected using 

KII and FGD checklists. The data collection took place between 3 and 18 June 2025, 

following the completion of training and pretesting. Virtual meetings were held every other 

day with supervisors to track the progress, discuss challenges (if any), and provide the 

necessary technical backup to ensure consistency and data quality.  

1.5 Data processing, cleaning, and analysis 

Quantitative data: Data collected from household surveys were reviewed daily for 

completeness and accuracy at three levels: a back check by the enumerators, an enumerator 

peer review, and supervisor oversight. Data were then synced to the server and reviewed by 

the statistician throughout the data collection period. Having completed the fieldwork, data 

were cleaned and analysed using the STATA software. The analysis included tabulation and 

comparing treatment and control groups by woreda, using mostly descriptive statistics, with 

some inferential analysis to assess the association of variables, such as the impact of 

improved enset technologies on income and poverty. 

Qualitative data: FGD and KII recordings were transcribed, translated into English, and 

synthesised and analysed thematically. 

1.6 Report structure 

The report is structured into eight chapters. Chapter 1 provides the background to the study, 

including the survey methods and implementation and the data collection and analysis. 

Chapter 2 sets out the role of enset in the farming system in the sample woredas. Chapters 

3 and 4 deal with the different types of enset technologies, their efficiency, and the business 

model for multiplication, diffusion, and adoption. Chapter 5 studies the gender implications 

of improved technologies, including the gendered division of labour and the socio-cultural 

values and networks that impact adoption. Chapter 6 looks at the organisation of the market 

for enset products, including the efficiency of the market system, and establishes the 

relationship between technology adoption and commercialisation. Chapter 7 models and 

analyses the relationship between enset technology and rural poverty. Chapter 8 deals with 

challenges and opportunities relating to scaling up and scaling out technologies, along with 

setting out key policy implications and recommendations. 

It is expected that valuable lessons can be learned from the study that can inform the 

national and regional planning process and programmes to improve food security, increase 

incomes, and address entrenched rural poverty. Based on the research data, the report also 
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presents effective pathways through which policymakers can scale up the cultivar and 

associated technologies beyond the ‘enset belt’. 
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Chapter 2: Enset-based farming systems  

Enset-based farming is an integrated agricultural system centred on enset cultivation, 

shaped by agroecological conditions, cultural practices, and household livelihood strategies. 

Unlike broader agricultural systems that are typically defined by dominant crop–livestock 

combinations, an enset-based farming system is identified inductively, based on how 

farmers organise their farming and related activities within specific agro-ecological 

conditions and cultural practices in relation to agricultural activities and farm and non-farm 

enterprises (Borrell et al., 2020; Brandt, S. et al., 1997). Nevertheless, considerable variations 

exist within farming systems and these are often analysed at both household and 

community levels. These differences reflect the diversity and adaptability of enset farming 

systems and are manifested across numerous dimensions: cultivation, management, 

harvesting and processing practices. Labour allocation and marketing strategies further 

differentiate these systems. This chapter explores the structure and variation of enset-based 

farming systems, both between and within the sample woredas, with the objective of 

providing essential context for the chapters that follow. 

2.1 Enset production 

Analysis of CSA data for 1995–2017 shows that the area of land under enset production in 

Ethiopia was approximately 312,170 hectares in 2013, up from 168,000 hectares in 1997 

(Borrell et al., 2020). Over time, the total area of land under enset production has reportedly 

increased significantly. A review of historical production data from 1995–2017 shows a 46% 

increase, making enset the second most produced crop species in the country, while yield 

was reported to have increased 12-fold, implying substantial productivity improvements 

(Borrell et al., 2020). More recent CSA reports indicate a further substantial expansion in the 

area under enset cultivation. Thus, according to a 2021 assessment, approximately 532,751 

hectares of land was under enset cultivation in that year (CSA, 2021). This accounts for 

about 3.53% of the total cropland (~ 18.5 million hectares) in the country. By 2021, enset 

ranked sixth in area coverage among all crops in Ethiopia, behind teff, maize, wheat, 

sorghum, and barley.6  

Enset plays a transformative role in reducing poverty and strengthening resilience in 

Ethiopia. As Rahmato (1995) has observed, enset agriculture embodies both resilience and 

vulnerability, shaping livelihoods in much the same way that wheat, rice, and maize have 

shaped civilisations elsewhere. Enset cultivation reduces poverty and enhances resilience by 

serving as a reliable safety net in Ethiopia’s highlands. Its drought tolerance and perennial 

 

6 These data raise many questions. For a start, it is not clear if the expansion in area is linked to farmers’ coping 
strategies in the face of drought and population pressure. More importantly, there is little evidence (if any at all) 
regarding policy or crop development-based drivers that could have contributed to the reported increase in 
cultivated area and productivity. The figures are also at odds with several studies reporting that farmers perceive 
enset production to be declining.  
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nature allow households to withstand climatic shocks, ensuring availability of food when 

other crops fail. By stabilising food supply, enset lowers vulnerability to hunger, reduces 

reliance on costly imports, and supports rural livelihoods. Moreover, its cultural 

embeddedness fosters community resilience, as knowledge of enset processing and 

preservation is shared across generations. In this way, enset not only sustains millions 

nutritionally but also strengthens social and economic systems, making it a cornerstone of 

poverty reduction and adaptive resilience in Ethiopia (see also Borell et al., 2019). Thus, 

despite occupying a significantly smaller percentage of the total cultivated land of the 

country compared to other crops, enset is a critical staple food crop for roughly 20–25 

million people in the south, central, and southwestern highlands of the country, designated 

as the national ‘enset belt’ (see Figure 1).  

Figure 1: Enset-belt  

 

With an average productivity of 40 kg of edible product per mature plant, enset provides 

more food per unit of land than most cereal crops, making it an efficient food source, 

especially on small landholdings. It also produces a significant energy output, with 

estimates ranging from 6.1mJM-2 per year (that is 6.1 millijoules of energy produced per 

square meter of land each year) to 9.5 tonnes of food per hectare per year, depending on the 

study and conditions, outperforming many other staple crops, including cereals, Irish potato, 

sweet potato, and banana (Pijls et al., 1995). A dietary survey, conducted in 39 households, 

comprising 237 persons, showed that the average daily intake of 0.55 kg enset provides 68% 

of the households’ total energy intake, 20% of their protein intake, 28% of their iron intake. 

The fact that enset can be stored for years also means it is readily available throughout the 

year and its cultivation can significantly improve household food security in areas prone to 

drought and famine. Thus, for many smallholder farmers in the ‘enset belt’, enset is a staple 
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crop: an average of 13.2% of households’ parcels are dedicated to planting the crop (Pijls et 

al., 1995). 

An enset-based farming system covers at least 208 woredas in the ‘enset belt’. Within this 

system, four major sub-systems can be identified, each shaped by environmental factors, 

agronomic practices, cultural traditions, and the degree of dependence on enset as a staple 

crop (McCabe et al., 1998). The sample woredas can be categorized as applying two of 

these sub-systems. Doyogena falls under the first sub-system: here, enset is the principal 

food and livelihood crop in the woreda. In the second sub-system, enset serves as a co-

staple food crop, complementing cereals and root crops. This is the case for Chencha and 

Sodo woredas (Dereje et al., 2024).  

The sample woredas have diverse agro-ecology, characterised by high and low altitudes and 

bimodal rainfall distributed throughout the year, thus making them suitable for enset 

cultivation, the yield of which is highly dependent on the amount of soil moisture throughout 

the year. Enset production relies primarily on traditional agricultural technologies and 

indigenous knowledge. Typically, farms are small. The average farmer in Chencha and 

Doyogena cultivates less than a hectare, while in Sodo the mean farm land is just over a 

hectare, at 1.1 hectares per household (Table 2). The average household in the sample 

woredas cultivates about 0.59 hectares of land with different crops; the size of total farm 

land covered by enset is about 0.15 hectares. All of the respondents in the three woredas are 

growing enset, and they also noted that the crop is an integral part of their livelihood, with 

only 6% considering it less important for their livelihood. Enset is cultivated by nearly all 

households in the ‘enset belt’ – regardless of landholding size – as part of a diversified 

cropping system that also includes cereals, root crops, vegetables, and other crops. Enset 

cultivation is deeply embedded in the local culture, and serves as a buffer against food 

insecurity and climate shocks.  

Table 2: Proportion of area under different crops (hectares) 

Area  
Chencha Sodo Doyogena Total 

Mean CV Mean CV Mean CV Mean CV 

Cereal crops 0.1561 1.2174 0.2472 0.9065 0.2780 0.8997 0.2273 0.9999 

Fruits 0.0510 1.1718 0.000 -- 0.000 -- 0.0510 1.1718 

Cash crops 
(coffee, chat) 

0.1000 -- 0.1259 0.1259 0.000 -- 0.1247 0.5013 

Enset  0.1133 0.8051 0.1405 0.1405 0.1895 0.6625 0.1477 0.6817 

Vegetables 0.0513 1.1543 0.1875 0.1875 0.0689 0.7727 0.0633 0.9398 

Pulses 0.0996 0.6637 0.1491 0.1491 0.1189 0.7125 0.1308 0.5928 

Root crops 0.1491 1.1321 0.3186 0.3186 0.1311 0.6720 0.2160 0.8985 

Others 0.2000 -- 0.0250 -- 0.000 -- 0.1125 1.0999 

Total Area 
cropped  

0.3913 0.9109 0.8175 0.8175 0.5717 0.7195 0.5935 0.7599 
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Although Sodo has the largest farms, Doyogena dedicates a greater percentage of land to 

enset, showcasing the relative priority given to it within the culture in the woreda. As shown 

in Table 2, the area under enset as a proportion of total farm area cultivated is not that high 

relative to the total area cropped in a season but there is a significant difference between 

woredas and high-potential and low-potential production kebeles. The area dedicated to the 

cultivation of enset in Chencha is much higher than the area cropped with cash crops, 

vegetables, and pulses but lower than that cropped with cereals and root crops, notably 

potatoes, which are cultivated throughout the woreda as a cash-earning crop (Dereje et al., 

2024). On the other hand, in Sodo, the average farmer dedicates about 0.14 hectares to 

enset. Overall, the coefficient of variation (CV) indicates a stable land allocation for enset, 

cash crops, and pulses across all the woredas. Owing to the proximity of Sodo woreda to 

Sodo city, a vibrant government seat in Southern region, most farmers here dedicate 

relatively more land to annual vegetables and pulses for cash earning, with cereals still 

accounting for a significant share of the total area cropped. Enset also comes next to 

cereals and root crops in Doyogena, with the mean area cropped being 0.19 hectares, but 

this is still much higher than in the other two woredas. Farmers produce cereals, some cash 

crops (notably coffee and chat), pulses, and a range of vegetables, both for home 

consumption and for the market. Although other crops are grown, they have little 

significance in terms of area and contribution to household income.  

  

Size of 
farmland 
(ha/HH) 

0.5045 0.9401 1.0511 1.0511 0.8122 0.7314 0.7893 0.7641 
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Table 3 shows that high-potential kebeles show more consistent crop allocation, likely due 

to better infrastructure, inputs, and market access. Low-potential kebeles have greater 

variability, especially in fruits and vegetables, which may reflect adaptive or opportunistic 

farming. There does not seem to be a significant difference in the area covered with enset 

between the high- and low-potential kebeles. Mean area under enset is slightly higher in 

high-potential kebeles, with low-potential kebeles allocating relatively more land for cereals 

and root crops. However, the coefficients of variation for enset in both high- and low-

potential kebeles are very low, indicating a high level of consistency in land allocation. This 

is reasonable, because enset is a stable and uniformly cultivated crop across both high- and 

low-potential kebeles. The slightly higher coefficient of variation in low-potential kebeles 

may reflect some variation in household-level decisions, but, overall, enset remains a core, 

with consistent importance.  
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Table 3: Proportion of area under different crops in high- and low-potential kebeles 

 

Enset also occupies an important place in the farming systems of the sample woredas, with 

a significant proportion of farmers noting that they grow the crop as it plays an important 

role in their culture and tradition. With open grazing land diminishing across the country, 

enset leaves provide a good source of animal feed. All respondent farmers in the high-

potential and low-potential kebeles noted that they grow enset for multiple purposes (Table 

4). Typical of the subsistence nature of farming in these woredas, households do not 

produce enset as a cash crop for the market. This is particularly the case in Chencha. Enset 

is produced primarily for food security, irrespective of the production potential (see also 

Chapter 7).  

Development theory postulates that marketing can lead to higher incomes for farmers, 

providing them with more financial resources which they can invest in technologies and 

inputs. This of course presupposes that the market is sufficiently robust that it can absorb a 

large quantity of output, and that farmers produce surplus to respond to demand. However, 

under conditions in which most farmers eke out a living on less than a hectare of land and 

access to output markets does not provide the kind of incentive required, enset remains 

primarily a drought-resistant subsistence crop and a shift towards producing enset for the 

market appears to be a long way off (see the further discussion of this subject in Chapter 6). 

Farmers appreciate enset as a climate-resilient crop that can sustain them in difficult days. 

Close to 70% of the respondents in the sample woredas said they value this aspect ‘highly’, 

noting that enset cultivation represents a vital adaptation strategy to sustain food security in 

the face of climate change (Figure 2). Reinforcing this finding, farmers in Doyogena, for 

instance, have increased their enset cultivation in the past 10 years. Farmers also noted that 

they are shifting to more drought-resistant cultivars and crop species. This response is in 

part driven by population pressure that is building up at an alarming rate in all the sample 

woredas, with the vast majority of households now cultivating less than a hectare of land. 

 High-potential Low-potential Total 

Mean CV Mean CV Mean CV 

Cereal crops 0.2110 0.8646 0.2529 1.1182 0.2273 0.9999 

Fruits 0.0553 1.1145 0.0246 1.7222 0.0510 1.1718 

Cash crops (coffee, 
chat) 

0.1193 0.6559 0.1300 0.3488 0.1247 0.5013 

Enset 0.1499 0.6669 0.1445 0.7069 0.1477 0.6817 

Vegetables 0.0649 0.9020 0.0581 1.0996 0.0633 0.9398 

Pulses 0.1326 0.6135 0.1271 0.5471 0.1308 0.5928 

Root crops 0.2086 0.8676 0.2275 0.9381 0.2160 0.8985 

Others 0.0250 -- 0.2000 -- 0.1125 1.0999 

Total area (ha) 0.5971 0.6672 0.5882 0.8872 0.5935 0.7599 
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Table 4: Purpose of enset production 

  

   Total 

Chencha Sodo Doyogena High-potential Low-potential 

Mean SE Mean SE Mean SE Mean SE Mean SE 

Maximise food 
security 

0.950 0.022 1.000 0.000 1.000 0.000 0.989 0.008 0.975 0.014 

Agroecologically 
suitable 

0.480 0.050 0.710 0.046 0.760 0.043 0.661 0.035 0.633 0.044 

Drought 
resistance 

0.340 0.048 0.830 0.038 0.670 0.047 0.572 0.037 0.675 0.043 

Cash crop/better 
income 

0.060 0.024 0.480 0.050 0.410 0.049 0.294 0.034 0.350 0.044 

Cultural/tradition 0.610 0.049 0.570 0.050 0.700 0.046 0.589 0.037 0.683 0.043 

Medicinal 
purpose 

0.000 0.000 0.417 0.059 0.034 0.019 0.118 0.026 0.163 0.039 

Animal feed 0.262 0.048 0.694 0.055 0.809 0.042 0.595 0.040 0.576 0.052 

 

Figure 2: Enset resilience to climate change (% response) 

 

Respondents to FGDs and KIIs in Sodo reported that enset cultivation declined sharply after 

1997. Farmers reported planting eucalyptus trees and cassava on fields traditionally planted 

with enset. Compounding this, it was reported that the younger generation disliked enset 

cultivation and processing, opting instead to migrate to towns. Over the past few years, 

however, enset cultivation has picked up again, partly because the authorities have set 

guidelines banning planting trees on agricultural fields. Enset production has also declined 

in Sodo as a result of urban encroachment.  

Participants in Doyogena woreda had a somewhat similar story to tell, reporting that enset 

cultivation fell sharply up until 2005, only picking up in the past couple of decades. The 

expansion of other crops, notably wheat and potatoes, along with a lack of institutional 

support and the general perception that enset is meant for poor people, had previously led to 

a sharp decline in enset production in the woreda. However, with cereal input prices soaring, 
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coupled with successive failures of seasonal crops, there was a gradual change of view on 

enset production. Reinforcing this view, outmigration of the younger generation to other 

countries in search of jobs, which has increased in the last two decades, means that land 

has had to be planted with permanent crops like enset that require less management input 

compared to seasonal crops. Now farmers across all three woredas expect enset cultivation 

to increase sharply in the coming years and decades. Indeed, community members in 

Chencha regard enset cultivation as a sign of prosperity, as captured by the saying ‘a 

household is respected for its enset and a son’s physique is judged by the milk he consumes’. 

Farmers who do not grow enset are seen as lazy and not trustworthy. The rationale behind 

this perspective was noted by farmers in Doyogena, who said that a meal of kocho can 

sustain a person for the whole day, without their feeling hungry, while cereals cannot. Enset 

produces a high yield of edible products – kocho, bulla, and amicho – with a high level of 

energy and dietary fibre comparable to potato and maize, thus making it a highly efficient 

crop for smallholders cultivating tiny plots of land. Owing to these attributes, smallholder 

farmers in Doyogena call enset their ‘green asset’ or ‘money in the bank’ while in Sodo it is 

regarded as the ‘father of all foods’ – they recalled how it helped them to cope during the 

droughts and famines of the 1980s. Beyond its role as a staple food crop, enset yields a 

variety of non-edible products, including for use in traditional medicine.  

2.2 Crop diversification  

Crop diversification is widely practised by farmers across both high-potential and low-

potential kebeles, albeit at varying scales. Diversification is defined as the introduction or 

development of additional crops to the existing cropping system (Makate and Mango, 2016). 

Crop diversification can play a significant role in poverty reduction by enhancing household 

income, promoting food security, and improving resource management, especially in water-

stressed areas (Adjimoti and Kwadzo, 2018). The practice can also contribute to climate 

resilience and offer long-term benefits to smallholder farmers. Jefrey and Josephson (2017) 

noted that crop diversity in Ethiopia has a significant and positive impact on reducing the 

likelihood of poverty. Specifically, a 10% increase in crop diversity is associated with a 18% 

reduction in the probability of a household being poor. Among poor households, the same 

increase reduces the chance of remaining in poverty by 18%, while for non-poor households, 

it decreases the risk of falling below the poverty line by 17%. The study concludes that 

agricultural diversification – not specialisation – is an important driver of poverty reduction 

in Ethiopia. Households cultivating a range of crops are less likely to experience poverty; this 

finding supports the pursuit of agricultural diversification as a development strategy. 

Smallholder agricultural intensification requires diversification of crops to compensate for 

the increasing degradation of, and population pressure on, existing cultivated land. Although 

cash crops can compete with food crops for resources, this is not the case with enset. As 

such, producing enset as part of a strategy of diversifying crops can improve household 

food security under smallholder farming systems. It can also provide a more reliable cash 
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income, enabling households to meet the expenditures needed at the time of planting and 

before they earn income from food crops. Although timeseries data in this area are hard to 

obtain, producer prices of enset products are also more stable than food crop prices (Goetz, 

1993). This can relax the liquidity constraints faced by farmers relating to purchasing inputs 

during planting periods. 

Below we develop the HI for diversification. This is computed by taking the sum of the 

squares of the acreage proportion of each crop in the total cropped area. In the context of 

crop production, the HI, indicates the extent of crop diversification within a specific sample 

kebele. The Crop Diversification Index is calculated based on the HI equation, as follows: 

Pi = 𝐴𝑖/∑𝐴𝑖 in which Ai is the area under 𝑖th crop and ∑n𝑖=1 A𝑖 is the total cropped area. 

HI = ∑ P2
𝑁

𝑖=1 𝑖  

Where Pi = proportion of the area under 𝑖th crop; N = total number of crops cultivated  

Crop Diversification Index = 1-HI 

The value of HI ranges from 0 to 1. A higher value of HI indicates a greater degree of 

concentration or specialisation and hence a lower diversification of crops, and vice versa. 

When there is no diversification, it takes the value 1, and as the crop diversity increases, it 

tends to move towards 0. 

Table 5 shows the distribution of the Crop Diversification Index (HI) within the sample of 

smallholder farmers. Almost all farmers in the high-potential and low-potential kebeles 

practise crop diversification. However, the intensity of diversification within the group of 

diversifiers is not very high as most farmers have an HI of >0.6 (see also Figure 3). About 

85% of farmers in Sodo have a diversity index of close to 0.7. Diversification is quite 

moderate in all high-potential kebeles as most farmers focus on a few cereals and other 

high-value crops. 

Table 5: HI to measure the extent of crop diversification 

  Mean HI SE 

Chencha  

High potential 0.6522 0.0164 

Low potential 0.4772 0.0293 

Total 0.5822 0.0175 

Sodo  

High potential 0.6736 0.0101 

Low potential 0.6612 0.0105 

Total 0.6686 0.0074 

Doyogena  

High potential 0.6233 0.0100 

Low potential 0.5734 0.0209 

Total 0.6033 0.0105 

Total 

High potential 0.6497 0.0074 

Low potential 0.5706 0.0142 

Total 0.6181 0.0075 
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Diversification within enset varieties is another strategy adopted by growers. This centres 

around early and medium maturity varieties. Most farmers across all surveyed woredas also 

grow multiple enset varieties in addition to cereals, pulses, vegetables, and root crops. 

Farmers in Doyogena, for example, maintain over 80 landraces, using their folk knowledge 

for naming, selection, and classification. Various enset landraces, like maze, falake, and 

gena, offer drought resistance and adaptability, which is critical in climate-stressed kebeles 

of Chencha. A ‘male’ and ‘female’ classification of the varieties is also used across all three 

woredas. This diversity is managed through the careful selection and propagation of 

suckers. Regardless of the choice of varieties, the underlying goal remains the same – food 

and income security. 

Figure 3: Crop Diversification Index 

 

Adding more crops to an enset-based farming system through intercropping can also be 

understood as crop diversification, as this means broadening the base of the system. 

Farmers in all three woredas practise intercropping for the efficient use of land resources 

and to maximise net return. More than 90% of the farmers intercrop enset with vegetables, 

legumes, fruit trees, and the like (Figure 4). The selection of crop combinations appears to 

be dictated by their mutual benefits: at a minimum, differing nutrient demands ensure 

balanced soil utilisation and perhaps also generate cash income. In all the sample woredas, 

farmers intercrop nitrogen-fixing legumes with enset to naturally replenish soil nitrogen, 

supporting higher productivity of companion crops. Vegetables are also intercropped to 

provide families with better nutrition, while cash crops like coffee are also intercropped to 

generate income.  
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Figure 4: Farmers practising intercropping (%) 

 

Although there is apparent competition between enset and these crops for some resources, 

the competition does not seem to reduce the intensity of enset production. If anything, there 

is more synergy between the crops, which makes it possible to obtain greater benefit from 

intercropping rather than specialising in enset per se. Intercropping can an also be an 

adaptive response to delayed enset maturity. Additional advantages include improved pest 

management and reduced weed growth. Another key benefit of intercropping is its 

contribution to soil protection. Ground cover provided by diverse crops reduces the risk of 

soil degradation, while offering shade that helps retain soil moisture. This practice enhances 

total production, which also helps to spread agricultural risk. Intercropping of crops with 

enset is particularly beneficial to women, as it reduces the requirement for weeding – a task 

that is often associated with women. Moreover, as the practice increases the density of 

production, it can benefit women farmers by enabling higher productivity from smaller plots 

of land to sustain the family. All this suggests the need to reinforce a practice that is already 

in place and to strengthen smallholders producing enset in a diversified context to reduce 

risks to food insecurity, improve climate resilience, and tackle rural poverty.  

2.3 Enset productivity  

A 2020 systematic review of a enset farming systems by Borrell et al. (2020) details a 46% 

increase in cultivation area and a 12-fold yield growth over two decades, emphasising the 

potential for food security despite challenges from pests and climate change. Enset 

productivity is often reported as exceptionally high in terms of total biomass and caloric 

output per hectare, potentially exceeding other staple crops like cereals (Tsegaye and Struik, 

2022). However, this needs qualification. Enset is a perennial crop that is harvested over 

several years, thus making a direct yield-per-hectare comparison with annual crops 

challenging. Its importance lies not just in yield relative to other crops, but also in its drought 

tolerance, resilience, and function as a ‘living larder’ that can be harvested when needed. 

This survey shows that the average farm household cultivates about 0.15 hectares of land 
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(Table 6). The productivity per plant of traditional enset varieties (weight of edibles only: 

kocho, bulla, and amicho), commonly planted by farmers across all three woredas, is highest 

in Doyogena, with 45 kg/plant, compared to 33 kg/plant in Sodo and a much lower rate of 15 

kg/plant in Chencha. The average for the sample woredas comes close to 31 kg/plant. This 

compares somewhat poorly with the estimated mean yield of 50 kg/plant obtained in South 

Omo Zone (Sahle et al., 2018).  

Enset productivity is shaped by a complex interplay of environmental conditions, agronomic 

practices, and socio-economic dynamics. Agroecology (altitude, rainfall, and soil fertility) 

significantly affects productivity. Enset productivity is also positively correlated with factors 

such as plant density and maturity level. Under conditions of low plant density, individual 

enset plants tend to produce higher kocho yield per plant. This reflects a trade-off between 

per-plant productivity and total land-use efficiency. From a land management perspective, 

optimising plant spacing is critical: while lower densities may enhance individual plant 

performance, higher densities can increase aggregate yield per hectare. Strategic decisions 

around plant density should therefore consider household food needs, land availability, 

labour inputs, and long-term sustainability. In terms of the age of enset plants, proportionally 

more enset plants are three to four years old in all the sample woredas, compared to other 

age ranges. A significant number of plants are also under two years old. It is also the case 

that some landraces like Ashakit and Chohot outperform others (Yemataw et al., 2016). 

Most importantly, processing and fermentation, along with drying methods, can impact 

productivity. A post-harvest assessment in Central Ethiopia (Tuffa et al., 2017) reported 

kocho loss of up to 5.8% at the producer level, with the majority occurring during harvesting. 

A much higher rate of loss of about 20% is recorded at the retail level, with bulla loss 

approaching 30% (Tuffa et al., 2017). 

Table 6: Enset production and productivity measures (2016/17 season)  

 

 Chencha Sodo Doyogena Total 

Mean SE Mean SE Mean SE Mean SE 

Size of farm land (Ha) 0.505 0.047 1.051 0.061 0.812 0.059 0.789 0.035 

Average enset area 
(ha) 

0.113 0.009 0.140 0.006 0.189 0.013 0.148 0.006 

Average production 
(kg) 

268 2.51 378 0.34 863 0.45 503 0.25 

Plants harvested (#) 18.75 2.30 11.45 1.09 19.08 0.89 16.42 0.92 

Productivity 
(kg/plant) 

14.29 1.12 33.01 0.28 45.23 0.55 30.63 0.43 

% enset plants 1–2 
yrs 

41.20 1.58 31.90 1.37 39.25 2.13 37.45 1.02 

% enset plants 3–4 
yrs 

51.34 1.57 46.35 1.73 49.17 2.28 48.95 1.09 

% enset plants 5 yrs 
and above 

7.46 0.57 21.75 1.68 11.58 0.91 13.60 0.75 
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Figure 5: Advantages of producing improved varieties (% of farmers) 

 

Enset productivity in the sample woredas is also constrained by a lack of improved and 

disease-resistant varieties. Farmers expressed their desire to adopt improved varieties as 

they are proven to hold much less water and to produce a higher yield per plant. Although 

there is significant demand for improved and early maturing varieties (Figure 5), little has 

been done to address this demand as research focuses on cereals and commercial 

perennials like coffee. Adoption is very much limited to small quantities of seedlings 

accessed via woreda extension services and other informal sources, including farmer-to-

farmer exchange (Figure 6).  

Figure 6: Accessing improved varieties (% of farmers) 

 

Overall, a little more than 5% of the farmers in the survey have planted improved seedlings – 

drought and disease-resistant, early maturing, and high-yielding varieties. Data from the 

survey indicate that research centres have come up with improved landraces but the 

agriculture system has yet to pick up these varieties, multiply them in scale, and disseminate 

them to growers. In this case, respondents to KIIs in Chencha noted that some 300 

seedlings were supplied by Arbaminch University and Areka Research Centre but none of the 

sample farmers have benefitted from this initiative. There is also no clear policy that 

encourages the private sector to fill this gap. The vast majority of farmers rely on locally 
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adapted enset landraces as they are resilient and culturally embedded. Some youth groups 

and innovative farmers in Chencha, for example, are producing seedlings locally on 

nurseries, but these are inherently low-yielding and prone to disease. As an alternative, 

farmers also dig deep and bury amicho to generate a large number of seedlings – up to 150 

local varieties. The process takes place (usually between October and January) when there 

is no excess water in the soil, for better germination. Farmers noted that they can produce 

up to 80 or even more seedlings from a single enset plant. Overall, a lot needs to be done to 

scale up the multiplication and dissemination of improved landraces. Direct support to the 

private sector in major growing locations, especially where private sector engagement can 

be leveraged, needs to be strongly considered as a matter of policy. Without wider access to 

improved planting materials and training, enset’s potential for commercialisation and food 

security remains underutilised.  

Enset productivity is also constrained by a lack of improved inputs. Ideally, enset should 

receive animal manure as a primary fertiliser, and in many systems, it is prioritised over 

other crops. However, in practice, manure availability is limited, especially in communities 

with restricted access to open grazing land or other resources needed to maintain large 

livestock herds. This constraint is especially pronounced among households cultivating less 

than one hectare. As land becomes scarcer, farmers increasingly identify declining 

availability of ruminant manure as a major threat to the sustainability of this resilient, 

indigenous food system. The only input that farmers use is compost and, even then, not 

many apply this. A mere 39% of the respondent households produce compost for 

application, often in competition with other crops intercropped with enset. Reinforcing this, 

there is a lack of extension guidance on critical aspects such as spacing, timing, 

intercropping, and harvesting – information that is readily available for other major crops. 

Only 3% of the respondent households have access to extension services for enset 

production (Table 7). 

 Yes No Total 

N. % N. % N. % 

Chencha 

HP - - 45 100.0 45 100.0 

LP 1 2.3 42 97.7 43 100.0 

Total 1 1.1 87 98.9 88 100.0 

Sodo  

HP 4 6.7 56 93.3 60 100.0 

LP - - 20 100.0 20 100.0 

Total 4 5.0 76 95.0 80 100.0 

Doyogena 

HP 1 3.3 29 96.7 30 100.0 

LP - - 40 100.0 40 100.0 

Total 1 1.4 69 98.6 70 100.0 

Total 
HP 5 3.7 130 96.3 135 100.0 

LP 1 1.0 102 99.0 103 100.0 
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Table 7: Access to extension services 

2.4 Enset harvesting  

Enset is a class of ‘crop’ that can be harvested when needed, providing a buffer against 

financial hardship. This is especially important for smallholder farmers, who often lack 

access to formal financial markets. The survey conducted for this study shows that a 

variable proportion of enset plant/household, often 15–25%, is harvested each year, 

depending on household needs and the performance of other crops. The survey reveals 

inter-woreda variation in the number of enset plants harvested during the 2016/17 cropping 

season. Farmers in Doyogena and Chencha harvested about the same number of enset 

plants in the season (~19), while the figure for Sodo is slightly lower, approaching 12 plants 

(see Table 6). The survey confirms the general view that enset is primarily harvested for food 

in both the high-potential and low-potential kebeles until cereals and root crops are readily 

available. It is also the preferred staple food and most households are keen to store supplies 

for much of the season as a form of ‘food bank’ to buffer against lean periods, reflecting 

enset’s deep-rooted role in risk management and subsistence resilience (Table 8).  

Table 8: Enset harvesting decision 

 High-potential Low-potential Total 

Mean SE Mean SE Mean SE 

Need for food 0.935 0.020 0.967 0.019 0.947 0.014 

Preference to consume 0.516 0.041 0.565 0.052 0.535 0.032 

Medicinal purpose 0.118 0.026 0.163 0.039 0.135 0.022 

Animal feed 0.595 0.040 0.576 0.052 0.588 0.032 

High market demand 0.189 0.029 0.150 0.033 0.173 0.022 

Other 0.000 0.000 0.011 0.011 0.004 0.004 

 

Planting diverse plant varieties provides great flexibility in harvest timing. Early maturing 

varieties can be ready for harvest in three to four years, while late-maturing varieties may 

take five to seven years or even longer. Enset is commonly harvested at full maturity, 

typically at the onset of flowering in highland areas, depending on the cultivar planted, clone 

type, and climatic conditions. While local varieties are harvested at six years or more, 

improved varieties are commonly harvested when they approach five years old. The age at 

which enset plants are harvested varies across woredas and socio-economic contexts 

(Table 9). Farmers in Sodo cultivate more mature plants (more than five years), possibly 

indicating longer growth cycles, larger yield goals, or delayed harvesting. In Chencha, most 

households harvest mature plants of both local and improved varieties, because of the 

altitude and associated cold weather, which slows plant growth, while in Sodo and 

Doyogena, with a fairly humid climate, these varieties are harvested somewhat early. 

Farmers typically believe that harvesting enset at full maturity ensures a better yield, while 

early harvesting is linked to food insecurity and poverty. This view is more strongly held by 

 Total 6 2.5 232 97.5 238 100.0 
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men, whereas women often prefer immature plants, for their better taste and easier 

fermentation. This practice is widespread across the traditional ‘enset belt’ (McCabe, 1998). 

Table 9: Enset harvesting cycle 

 

However, early harvesting produces less kocho and smaller corms, as the plant has not yet 

fully developed its biomass by the time it is harvested. By contrast, a mature enset 

generates a much higher yield and starch content; it is ideal for long-term fermentation and 

storage. The texture is also denser and more fibrous. A mature plant also generates a 

significantly higher kocho and bulla output due to full development of the pseudostem and 

corm. Mature harvesting is optimal for long-term food storage and market use, but for 

households facing food shortages, interspersed early harvesting ensures a continuous food 

supply.  

It is worth noting also that harvesting decisions very much depend on food security needs, 

land availability, labour capacity, and cultural practices. The decision to harvest can also be 

taken in order to thin out densely planted groves. This suggests that development initiatives 

must consider promoting diversified harvesting cycles to balance immediate needs with 

strategic yield planning. 

Harvesting in general also has cultural significance, often driven by household milestones, 

with decisions made by senior women in the household. Regardless of the plant maturity, 

the basic processing steps remain the same: cutting the pseudostem and corm, scraping 

and pulverising the pulp, and fermenting the mixture to produce kocho and bulla. This task is 

predominantly carried out by women using traditional tools. The process is labour-intensive 

and physically demanding. In most ethnic groups, women handle all aspects of processing, 

though in some cases – such as among the Gamo in Chencha – men may occasionally 

perform certain tasks (Dereje et al., 2024; for further discussion, see also Chapter 5). 

  
Minimum years 

for local 
varieties 

Minimum years 
for improved 

varieties 

Maximum years 
for local 
varieties 

Maximum years 
for improved 

varieties 

Chencha  

HP 5.42 5.60 8.37 7.81 

LP 3.83 3.00 6.80 4.0 

Total 4.78 5.17 7.74 7.17 

Sodo  

HP 3.83 3.00 5.45 3.40 

LP 3.85 --- 5.42 -- 

Total 3.84 3.01 5.43 3.40 

Doyogena  

HP 3.78 3.50 5.58 5.00 

LP 3.58 4.00 5.28 4.50 

Total 3.70 3.75 5.46 4.75 

Total 

HP 4.34 4.17 6.47 5.50 

LP 3.75 3.67 5.83 4.33 

Total 4.11 4.07 6.21 5.27 
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2.5 Management challenges  

Disease is a major challenge to enset production in all the sample woredas. The most 

devastating among them is bacterial wilt which can infect plants at any developmental 

stage, including those at full maturity. It can attack both male and female varieties, but male 

varieties cope well. Farmers in the survey of this study reported that certain enset clones 

demonstrate higher tolerance to bacterial wilt, with some capable of recovering post-

infection, while others of the same age group are entirely susceptible and are often 

destroyed by the disease. Enset is vulnerable to a range of other diseases beyond bacterial 

wilt, including enset corm rot, sheath rot, and dead heart leaf rot – caused by unidentified 

bacterial and fungal pathogens – as well as root-knot and lesion-forming nematodes, and 

viral infections (McCabe et al., 1998; Kudama et al., 2022). The severity of the disease is 

compounded by limited farmer awareness, lack of extension support, and poor 

implementation of preventative measures. Farmers who participated in FGDs noted that they 

dilute urea and apply it to affected enset plants, but they said that they do not know the ratio 

of water to urea, and they reported that this treatment is not very effective. In fact, farmers in 

Sodo noted that some plants may die if excess urea is applied. Some households also 

attempt to control bacterial wilt by uprooting and discarding infected plants as a cultural 

management strategy; however, sanitising farming tools is rarely practised. Farmers in 

Chencha and Sodo also cultivate a particular tree in their fields, which they reported to be  

effective in controlling enset disease. The development agent in Sodo agreed with the 

farmers’ view but the woreda agriculture office has no plans to scale up the practice. 

Given that farmers often invest several years in cultivating enset plants, the impact of a 

disease can be particularly devastating, both economically and socially. Farmer-

implemented control measures are generally inadequate and may inadvertently contribute to 

spreading the disease. In heavily affected areas, the practice of lending or borrowing 

cultivation and processing tools further exacerbates transmission. Both men and women 

involved in enset cultivation, processing, and leaf harvesting can also act as agents for 

spreading the vector. Currently, the only research-based disease control recommendations 

emphasise cultural methods aimed at preventing pathogen movement. Since the early 

2000s, Sodo University—supported financially by a Swedish partner institution—has been 

conducting research on enset diseases and has developed several varieties adapted to 

diverse agro-ecological zones. However, dissemination of these varieties has so far been 

very limited and disease continues to be a major concern, with farmers compelled to 

address this challenge using traditional/cultural methods.  

2.6 Prospects for enset  

Looking ahead, what future does enset production have as a sustainable agricultural 

system? Despite the difficulties associated with disease and the lack of improved landraces, 

smallholders in all of the sample woredas (high-potential and low-potential) were positive 
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about the prospects for enset production in the coming years. Farmers and FGDs in all three 

woredas noted that enset production is likely to increase in the coming years as land size is 

dwindling; cereal is no longer seen as an attractive option as it is largely rich in 

carbohydrates and respondents said that they would rather consume more enset products. 

Data from the survey show that close to 60% of households interviewed in the three woredas 

expect that demand for enset products will continue to grow over the coming years, with the 

highest proportion (>85%) recorded in Chencha (Figure 7).  

Figure 7: Demand for enset products 

 

There are many drivers of this, besides demand for products. Households in some kebeles in 

Sodo in particular are responding positively to the growing population pressure and 

diminishing land size by aggressively planting enset, at the expense of trees like eucalyptus. 

This is no doubt a response to resource scarcity as much as it is a reaction to growing 

demand for enset products in urban and terminal markets. The key then is to harness 

farmers’ enthusiasm by delivering targeted extension support that meets their practical 

needs. Large end-market actors – many of whom are located in Merchato – are also positive 

about the growing demand for enset products. Their major concern centres on securing a 

consistent and sufficient supply of high-quality kocho and bulla. 
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Chapter 3: Characterisation of enset technologies  

This chapter describes enset-induced technologies, both traditional and improved, which 

have been developed and diffused by various institutions. These technologies include 

devices and machines for harvesting, processing, fermentation, and storage, as well as 

those used in varietal selection and associated good farm management practices. The 

chapter appraises the technical efficiency of these technologies in terms of saving time and 

labour, productivity improvements, and increasing household income and food security.  

3.1 Profiling traditional enset technology  

Enset cultivation across all of the surveyed woredas is predominantly rooted in traditional 

agricultural practices, with minimal integration of modern technology. Farmers rely on 

manual tools for essential tasks such as land preparation, transplanting, and compost 

application. Propagation is commonly carried out using suckers or corms, and the 

transplanting stage – locally known as chero in Chencha – is managed using time-honoured 

methods. After initial propagation, suckers are separated and planted in rows within nursery 

plots at a density of approximately 0.5–1 m² per plant, where they grow for about one year. 

These suckers are then successively transplanted into increasingly wider spacings, 

culminating in a final arrangement of 2–4 m² per plant (Tsegaye and Struik, 2002). The final 

mature spacing varies by region, influenced by factors such as precipitation and soil 

moisture, with wider spacing typically adopted in drier areas. 

Smallholder farmers play a crucial role in varietal selection before propagation and this is 

guided by indigenous knowledge. FGDs in Chencha woreda highlighted the nuanced 

classification of landraces based on the intended use – whether for kocho or amicho. In 

Sodo, for instance, the local classification is into wonde (male) and sete (female) varieties. 

This visual categorisation reflects productivity traits: female varieties are preferred for 

producing high-quality bulla, while male varieties yield greater quantities of kocho. This 

enduring tradition of enset cultivation and propagation, passed down through generations, 

remains vibrant today and underscores the deep reliance on indigenous knowledge for 

varietal selection and farming practices. Modern technologies have yet to be meaningfully 

integrated with, or to have transformed, this age-old practice. 
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Figure 8: Enset varietal performance 

  

Left: Improved seedling propagation practice at Areka 
Research Centre 

Right: Traditional seedling propagation at farmer level 
in Chencha 

As with cultivation, enset harvesting and processing is deeply traditional and labour-

intensive, passed down through generations. Harvesting is carried out, just like other 

activities, using traditional hand tools, such as scrapers and choppers (see Figure 10 below). 

The process is not only time-consuming and physically demanding, it also disproportionately 

affects women, who bear the brunt of this backbreaking task. The process begins with 

scraping enset pseudostem and corm into a pulp, which is then buried in a fermentation pit 

for a week or longer. After this initial stage, the mixture is uncovered and thoroughly mixed 

to ensure uniform fermentation. Approximately 15 days later, it is transferred to a second pit 

to remove insects and impurities. After about one month, the fermented product – kocho – 

is ready for consumption. For long-term use, it is wrapped with leaves and kept in a safe 

location away from rodents and pests.  

There are significant challenges associated with this traditional harvesting and processing 

practice. The entire cycle – from planting to processing – is highly time-consuming and 

physically demanding, and can result in inconsistent product quality, not to mention the 

heavy workload on women. A sizeable proportion of the harvest is also lost due to the 

application of inefficient devices and outdated processing methods, further undermining 

productivity and negatively affecting food security. 

3.2 Innovations in improved enset technology 

Research centres and universities across the country have made concerted efforts over 

recent years to develop improved technologies for enset harvesting and processing. 

However, not much has been achieved in regard to developing and transferring these 

technologies to farmers, for several reasons. To begin with, research on enset remains 

weak, as compared to the effort and resources dedicated to cereal crops. Since the late 

1980s, some attention has been given to enset, largely due to the fact that it is a staple food 

for millions of people and has proven its resilience to drought. The National Enset Research 

Programme, led by Areka Agricultural Research Centre, assumed responsibility for 

coordinating enset-focused research across the country, positioning itself as a Centre of 

Excellence. In collaboration with multiple institutions, the programme focused on 
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germplasm collection, preservation, varietal improvement, and breeding to strengthen 

disease resistance.  

Research initiatives have also targeted improvements in fibre quality and overall productivity 

by improving landraces, production packages, and dissemination of appropriate 

technologies. Initial efforts prioritised breeding and varietal development, including 

characterising enset landraces and identifying genetic markers. To date, over 700 

germplasm accessions have been collected and conserved (EIAR, 2013). As a result, new 

and improved enset varieties and management practices have been developed and 

introduced to farmers in selected locations. These varietal developments are supported by 

agronomy and crop management guidelines aimed at optimising cultivation practices, 

including planting techniques, spacing, fertilisation, and pest and disease management 

(EIAR, 2013). These recommended practices are gradually being integrated into the national 

extension system, particularly across the major ‘enset belt’, to train development agents. 

Disease and pest management remain critical challenges to enset production. As discussed 

in the previous chapter, enset is susceptible to a range of diseases and pests that can 

severely affect yield and plant health. Research efforts have concentrated on identifying and 

understanding major threats, such as bacterial wilt (Xanthomonas campestris pv. 

musacearum), root rot (Fusarium oxysporumf.sp. ensete), and pests like weevils 

(Cosmopolites sordidus). These efforts, when integrated with indigenous pest management 

knowledge, appears to have played an important role in mitigating the devastation caused by 

enset bacterial wilt (EBW) in key enset-growing regions of the country.  

Currently, a major focus is on supplying farmers with high-yielding varieties to expand enset 

cultivation. Advanced tissue culture techniques for producing disease-free planting stock 

have also been initiated at biotechnology centres in Areka, Jimma, and Holeta. Despite these 

advancements, data from FGDs and KIIs across the three surveyed woredas indicate that 

many smallholder farmers continue to rely on traditional varieties and management 

practices, with limited success in combating pests that cause havoc to enset production.  

Figure 9: Enset susceptibility to disease  

   

Left and middle: enset plant affected by disease in 
Chencha and Doyogena, respectively 

Right: Healthy, fully mature enset plant in Chencha 
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The second most significant initiative in the development and dissemination of improved 

enset technologies is the advancement made in post-harvest handling, particularly in 

processing and utilisation. Purdue Improved Crop Storage (PICS) bags, which are now being 

introduced in the country, address losses of up to 33% due to poor storage. Field studies 

show that PICS can cut grain weight loss to below 5% over six months, compared to over 

20% in standard bags. While no studies have yet measured their effect on post-fermentation 

losses of enset, significant reductions are expected. Key informants in Chencha confirm 

their efficiency, especially for storing bulla. 

Two generations of new enset harvesting and processing technologies have also been 

introduced. The first generation focused on improving traditional processing, replacing 

rudimentary tools such as scrapers and squeezers. Traditional processing requires pressing 

the pseudo stem leaf sheaths with the heel to prevent slippage – a physically taxing 

technique. In response, some improvements were introduced to the manually operated 

wooden scrapers by the Sodo Rural Technology Centre. According to FGDs and KIIs in Sodo 

woreda, the scrapers were tested and disseminated across the Southern region and some 

smallholders have now adopted them for processing. The scrapers and squeezers, initially 

developed by Sodo Rural Technology Centre, were later refined by Areka Agricultural 

Research Centre, incorporating some modifications. However, these refined devices do not 

fully alleviate the physical burden on women and several limitations remain unresolved, 

underscoring the need for further innovation in this area. 

Figure 10: Traditional enset processing technologies  

  

Left: Traditional method of enset squeezing in Sodo Right: Traditional improved scrapper developed by 
Sodo Rural Technology Centre 

With advent of the second-generation technologies, research has taken a significant step 

forward in advancing enset harvesting and processing. These innovations address multiple 

facets of enset utilisation, including fibre extraction, improved fermentation techniques for 

edible products, and the potential use of enset by-products in animal feed and biogas 

production. The technologies are designed to enhance processing efficiency, improve 

product quality, and promote value addition – particularly benefiting women, who are central 

to enset processing. Notable innovations include hermetic storage solutions, such as PICS 
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bags, and improved storage pits, which help reduce post-harvest losses and extend the shelf 

life of products like kocho. Supporting these efforts, various universities and research 

institutions are actively involved in developing and refining post-harvest technologies to 

ensure broader adoption for impact. 

Figure 11: Storage technology 

 

 

 

Left and middle: Traditional method of bulla and kocho storage  Right: Improved storage practice 
using PICS bag in Chencha 

A notable advancement within the second generation of enset processing technologies is 

the multi-component machine developed by Arbaminch University. This innovative machine 

incorporates fermentation vessels designed to replace traditional soil pit fermentation, 

integrating a standardised enset starter culture to ensure consistency and improved 

processing outcomes. The technology is currently being piloted through a community-based 

processing initiative, with machines installed at selected sites in Chencha woreda and 

operated by organised youth groups. Beyond basic processing, the machine also facilitates 

blending for value addition, producing blended kocho flour that enhances the marketability 

of enset products. This innovation not only improves product quality but also simplifies 

transportation to market centres, offering new economic opportunities for producers and 

processors alike. 

Figure 12: Improved enset decorticator and processing technologies 

  

(A) enset decorticator developed by Arbaminch 
University 

(B) Engine-driven enset decorticator developed by 
Bako Agricultural Engineering Research Centre 
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(C) engine-driven integrated machine developed by 
Ambo University 

(D) Second-generation modern enset processing 
machine developed by Arbaminch University 

Source: Dibaba (2024) 

In addition to food products, the machine produces high-quality sisal suitable for the jute 

industry, thereby opening new avenues for employment and income generation. This 

innovation demonstrates the broader potential of efficient enset processing technologies, 

not only in enhancing product quality and reducing post-harvest losses but also in creating 

economic opportunities. 

The prototype developed by Arbaminch is still being refined. Operators in Chencha and 

Arbaminch reported notable gains in processing efficiency and a significant reduction in 

labour intensity. Traditionally, processing a single enset plant could take up to three days for 

a woman; with the new machine, the same task is completed in just 30 minutes. Farmers 

also noted that traditional methods not only require more time but yield lower-quality output. 

The new machine has the potential to increase efficiency and improve product quality. 

Figure 13: Value-added products 

  

Left: Processed and packed enset products Right: Handicrafts made of enset sisal 

All that being said, key informants in Chencha woreda remarked that the processing 

machine introduced by Arbaminch University has not been widely adopted by local 

smallholders, primarily due to operational and logistical constraints. As a result, the machine 

was eventually relocated to other sites within the woreda. Community members voiced their 

frustration over the difficulty of transporting.  

Enset pseudostem and corms across poor road networks and rugged terrain to reach the 

designated processing locations. These logistical challenges significantly hinder farmers’ 

ability to access the technology, thus limiting its impact. 
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Parallel initiatives are underway to manufacture and distribute enset processing 

technologies to end-users, with a particular focus on organised groups such as women’s 

cooperatives and youth associations in the Southern and South-Western regions. In this 

context, Selam Vocational College in Hawassa has produced five machines with support 

from the United States Agency for International Development (USAID), adapted from the 

prototypes developed at Arbaminch University, and has distributed them to youth 

associations in Yirgalem. Each machine, costing about ETB 178,000, operates on electricity, 

with diesel backup, and youth groups have been trained in their operation and maintenance. 

More private sector actors have begun engaging in the replication and scaling up of 

processing machines, some with donor grants. Key contributors include Selam Addis Ababa 

Technology Centre, MECCE Engineering and Agro-Industry Trading Plc, and AMIO 

Engineering. Efforts have also been made to design scraping and processing machines, 

spearheaded by Melkassa Research Centre, but this has not progressed very far and 

adoption remains limited.  

The Melkassa Mechanisation Department maintains that the processing machine developed 

by Arbaminch University is a successor to its original innovation, albeit with certain 

limitations. Similarly, the design introduced by Ambo University closely mirrors that of 

Arbaminch, integrating all core processing functions – scraping, squeezing, and cutting – 

into a single unit. While this integration enhances functionality, it also increases operational 

complexity and makes the machine bulky and difficult to transport. The motor is diesel-

powered and the prototype is currently undergoing pilot testing at the farm level, with 

farmers from Woliso and Ambo participating in field demonstrations. That is to say, the 

machine has not yet been commercially produced and disseminated, primarily due to its 

weight and logistical challenges involved in accessing remote farming communities. The 

major technologies developed by various institutions across the country and their 

performance rates are summarised below. 

Table 10: Major enset harvesting, processing, and storage technologies  

Technology Performance indicator 

Bako Agricultural Engineering 
Research Centre integrated 
processing machine 

Grating capacity 1,658 kg/hr; decorticating capacity 490 
kg/hr; sheath decorticating efficiency 90.55%; fuel 
consumption of up to 1.1 litre/hr. 

Ambo University improved engine-
driven integrated machine 

Pseudostem decorticating capacity (315 kg/hr); leaf sheath 
scrapping capacity (381 kg/hr); corm pulverising capacity 
(978 kg/hr); pulp yield (79%) and losses of 4–6% (6% 
pulverising loss; 4% pseudostem decorticating loss and 6% 
leaf sheath loss). 

Bako Agricultural Engineering 
Research Centre engine-driven corm 
grating machine 

Grating capacity 1,048.3 kg/hr; grating uniformity 91.63% 
with 5*5mm sieve; grating efficiency 98%; loss of 2%, fuel 
consumption 1.32 litre/hr; machine weight of about 50 kg 
without engine, suggesting it is easy to move around. 

Bako Agricultural Engineering 
Research Centre engine-driven leaf 
sheath scraper 

Decorating capacity 255 kg/hr; decorating efficiency 98.97%; 
pulp loss 0.03%; fuel consumption of 16.77 ml/kg. 
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Bako Agricultural Engineering 
Research Centre manual leaf sheath 
scraper 

Scrapping leaf sheath capacity 48.33 kg/hr. 

Hawassa University and Arbaminch 
University enset processing machines  

 

Decortication efficiency ~ 98.97% (1/03 loss); drastically 
reduced processing time from days to minutes of 
throughput/capacity approximately 255.38 kg/hr; time 
saving for engine-driven decorator = five enset plants in 10 
minutes compared to traditional methods where three to 
four women require eight hours for the same task; efficiency 
at 850 rpm, power source: typically, 5-10 horse power, petrol 
or diesel engines; fuel consumption of 16.77 ml/kg. 

Salem Firdissa/Benefit-CASCAPE, 
BAERC engine-driven  

 

Decortication efficiency: five enset plants processed in 1.08 
hours against manual methods that require eight hours for 
three to four women; corm grating: five medium enset corms 
in 10 minutes, against eight hours for three to four women. 

Source: Dibaba, T. (2024); Deressa et al. (2023)  

A structured comparison of the efficiency of improved technologies discussed above 

against traditional enset processing devices is presented in the matrix below. These figures 

are averages of the major technologies and synthesised from numerous studies on enset 

processing technology adoption and performance.  

Table 11: Efficiency comparison of enset processing technologies 

Processing activity 
Traditional devices 
(efficiency) 

Improved technologies 
(efficiency) 

Key improvements 

Grafting (kocho 
preparation) 

Labor-intensive, ~40–
50% efficiency 

Mechanised tools, ~75–
85% efficiency 

Faster, more 
uniform grafting 

Decorticating capacity 
(sheath separation) 

~30–40 kg/day per 
worker 

~120–150 kg/day per 
worker 

3–4× higher 
throughput 

Sheath decorticating 
efficiency 

~35–45% usable fibre 
recovery 

~70–80% usable fibre 
recovery 

Reduced waste, 
better fibre quality 

Sheath scrapping 
(kocho extraction) 

~50–60% efficiency, high 
drudgery 

~85–90% efficiency 
Time saving, less 
physical strain 

Pulverising loss 
(kocho pulp 
preparation) 

~20–25% loss of usable 
material 

~5–10% loss 
Significant 
reduction in food 
waste 

Overall time 
requirement 

6–8 hours/day for one 
plant 

2–3 hours/day for one 
plant 

60–70% time 
saving 

Labour requirement 
Mostly women, 3–4 
people per plant 

1–2 people per plant 
Reduced drudgery, 
more inclusive 
participation 

Kocho yield 
(fermented product) 

~60–70 kg per plant ~100–120 kg per plant 
40–50% increase in 
yield 

Source: NEtDFP (2025) https://www.iosrjournals.org/iosr-jhss/papers/Vol. 25 Issue2/Series-
7/A2502070120.pdf; Good farm practices and improved processing technology of enset for .... 

https://link.springer.com/content/pdf/10.1186/s13731-022-00210-x.pdf 

3.3 Innovative business model for technology transfer 

A recent innovation in technology transfer is the adoption of a public–private partnership 

(PPP) model, promoted by donor-funded projects. This approach includes embedded service 

https://journals.hu.edu.et/hu-journals/index.php/agvs/article/download/698/303/8160
https://www.amu.edu.et/en/innovative-enset-project-3-machines-designed-starter-culture-ready-a
https://www.amu.edu.et/en/innovative-enset-project-3-machines-designed-starter-culture-ready-a
https://raise-fs.org/wp-content/uploads/2019/06/benefit-cascape-enset-scraper-final-june-2019-compressed.pdf
https://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22225722&AN=164287507&h=TgUyjxit520GUgBuZS22l6DYJBtxlbSp5BLUsSYwMJe8yUQVdRJIBMue8ZyPAhZZ7xbhsgb5zxhTlnvYHHL5%2Fg%3D%3D&crl=f
https://www.iosrjournals.org/iosr-jhss/papers/Vol.%2025%20Issue2/Series-7/A2502070120.pdf
https://www.iosrjournals.org/iosr-jhss/papers/Vol.%2025%20Issue2/Series-7/A2502070120.pdf
https://link.springer.com/content/pdf/10.1186/s13731-022-00210-x.pdf
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packages, such as user training and technical support. Arbaminch University has developed 

a prototype that has been officially approved by the government for mass production and 

dissemination. Similarly, GIZ – the German development organisation – has implemented a 

PPP model involving the private sector actors to scale up best practices by mobilising 

unemployed youth for enset processing activities. 

The US Government has also supported private sector efforts to manufacture first-stage 

enset processing machinery for distribution to micro, small, and medium-sized enterprises 

(MSMEs), primarily composed of unemployed youth and women. To date, five machines 

have been distributed to MSMEs in Chencha, accompanied by training and periodic 

maintenance support. These enterprises have begun producing kocho, bulla, amicho, and 

sisal fibre. The Ethiopian Government, for its part, has played a facilitative role by identifying 

suitable MSMEs and introducing a regulatory framework to enhance the sustainability of the 

initiative. 

The lessons that can be drawn from the initiatives discussed above are multifaceted. First, 

the introduction of improved enset processing technologies offers a viable solution to the 

traditionally labour-intensive and time-consuming practices of fermentation. Anecdotal data 

show that improved technologies introduced across the region, however few and patchy 

they may be, have the potential to save 48 and 37 minutes of women’s workload, per plant, 

for scraping and squeezing, respectively (Tiruneh, 2020). Moreover, they are changing the 

traditional division of labour within the household in a way that more boys, girls, and men are 

now involved in enset processing (see Chapter 5). Processed and well-fermented kocho is 

fetching a much higher price (Tiruneh, 2020 – see also Chapter 7). This might be associated 

with a better quality of product but it can still be attributed to the new processing 

technologies. The technologies have also enhanced nutritional values, reduced post-harvest 

losses, and mitigated food safety risks, while easing the burden on processors and opening 

pathways for entrepreneurship. The value additions generated from fermentation in 

vessels/jars, along with a well standardised enset starter culture, is also expanding in the 

region, thus creating additional jobs; this is happening in Sidama region as well (see Box 1 in 

Chapter 4). Enset blending with improved technology has further generated employment 

opportunities for youth and women, although quantifying this impact remains challenging 

due to the limited scope of the survey. These developments underscore the growing 

potential for private sector investment in enset-based technologies. The PPP model 

presents a promising platform for facilitating such engagement and scaling up sustainable 

innovations.  

In conclusion, research and development efforts have substantially deepened understanding 

of enset, resulting in improved cultivation techniques, more effective disease management 

strategies, and expanded utilisation of products. These advancements provide a solid 

foundation for promoting the crop’s contribution to food security and rural livelihoods. 

Nonetheless, key challenges remain, particularly in genetic improvement, value chain 



CLIMATE-SMART AGRICULTURE FOR POVERTY REDUCTION: ENSET-INDUCED TECHNOLOGIES AND EMERGING OUTCOMES 

© Data & Evidence to End Extreme Poverty  38 

development, and the development of sustainable production systems. Targeted efforts to 

address these gaps are crucial to fully realise the potential of enset for both nutritional and 

industrial application. 

In contrast, the development and dissemination of enset harvesting and processing 

technologies have lagged behind. Although these innovations are critical for reducing labour 

intensity and enhancing product quality, they have yet to achieve widespread adoption or 

generate transformative impact across farming communities. To bridge this gap, 

technologies need to be multiplied in scale and priced reasonably so that farmers can buy 

them individually or in smaller groups. Equally important, they should be user-friendly, with 

accessible maintenance services and readily available spare parts, to ensure long-term 

functionality and reliability. This suggests that the success of technology improvement, 

adoption, and scaling depends not merely on producing prototypes but also on embedding 

innovations within a broader package of actions. Appropriate technology must also be 

rooted in the knowledge, abilities, and needs of local communities, ensuring that the 

introduced tools are understood, managed, and controlled by the people themselves. This 

principle highlights the importance of ownership and agency in technological transformation 

(Henderson and Ellen 1995; Carr 1984).  

The next chapter examines technology adoption and associated challenges, drawing on data 

from the survey as well as extrapolations from other areas within the traditional ‘enset belt’. 
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Chapter 4: Diffusion and adoption of enset 
technologies  

4.1 Enset technology adoption process 

Figure 14 summarises the process of technology adoption. Adoption starts with farmers 

becoming aware of the technology. This is then followed by the process of information 

acquisition, through which farmers learn about the important attributes of the technology in 

order to make an informed judgement, either positive or negative. The third stage involves 

trial and experimentation, based on perceived benefits. A final judgement (fourth stage) 

involves the actual technology adoption, with the option to pull out, depending on the 

experience and the benefits of adoption (fifth stage).  

Figure 14: Technology adoption process 

  

Source: Simtowe et al. (2016) 

In Chencha, about 62% of the farmers interviewed are aware of the harvesting and 

processing technologies promoted by research centres and universities, while a little less 

than 38% reported being unaware of them. Just over half of the farmers in low-potential 

kebeles are aware of these technologies. Unlike in Chencha, where improved enset 

technologies are relatively well known, farmers in Sodo and Doyogena woredas exhibit 

minimal awareness of these innovations (Table 12). This is not surprising, because in recent 

times Arbaminch University and Areka Agricultural Research Centre have been active around 

Chencha in promoting new enset processing machines, as discussed in the previous 

chapter.  

Table 12: Awareness of technologies in high-potential and low-potential kebeles 

Woreda 
Yes No Total 

N % N % N % 

Chencha  

HP 40 67 20 33 60 100 

LP 22 55 18 45 40 100 

Total 62 62 38 38 100 100 

Sodo  
HP 1 2 59 98 60 100 

LP - - 40 100 40 100 
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However, the fact that enset is a perennial crop with a long gestation period means it takes a 

long time before technologies generate measurable impact, and so induce adoption. As 

shown in Table 13, the general trend of adoption varies by production potential. Adopters in 

this context are those who practise improved management and impart knowledge (including 

seedling selection) and users of at least one of the first-generation technologies for 

processing, like choppers, and scrapers. Accordingly, more farmers in high-potential kebeles 

in Chencha have adopted enset technologies, including improved practices, than farmers in 

low-potential locations. The highlands in Chencha are endowed with good rainfall and fertile 

soils, leading to relatively high enset density. As noted in KIIs, improved seedlings are 

sourced from research centres and universities, notably Areka and Hawassa, and Hawassa 

and Wachemo, respectively. Adoption rates are relatively high in high-potential areas of Sodo 

(98%) against 8% in low-potential areas (Table 13). 

In Doyogena, all farmers tend to be adopters of at least one improved technology, or a 

component of improved technologies. This includes improved management practices, 

improved seedlings, and manually operated choppers and scrapers. This is probably the 

result of awareness-raising conducted by the local agriculture office and universities located 

nearby, including Wachemo University in the Central region. These institutions are known for 

delivering extension services in their respective localities, particularly regarding enset 

technologies and associated best practices. Doyogena also benefits from stronger market 

linkages, with collectors and aggregators regularly supplying products to Sodo market. The 

agricultural extension service in the woreda actively promotes new technologies as they 

become available. However, limited effort has been made to transfer second-generation 

enset technologies.  

Total 1 1 99 99 100 100 

Doyogena 

HP - - 60 100 60 100 

LP - - 40 100 40 100 

Total - - 100 100 100 100 

Total 

HP 41 23 139 77 180 100 

HP 22 18 98 82 120 100 

Total 63 21 237 79 300 100 
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Table 13: Enset technology adopters 

 

Technology adoption among farmers typically follows a sequential process, beginning with 

acquiring knowledge. Farmers learn about the technology through demonstrations, 

extension services, and research institutions, which informs their decision to adopt or not. 

However, even among those who express an intent to adopt, actual access and application 

remain limited. That is, among those who decide to adopt, only a limited number of farmers 

have access to and apply the technology. Data from Chencha woreda illustrate this gap: only 

13% of farmers who intended to adopt were able to access technologies – either through 

purchase or rental – while the remaining 88% lacked access, despite their interest in 

adopting (Table 14). Across the three surveyed woredas, 56 households – representing 89% 

of adopters and non-adopters – reported having no access to any form of enset technology. 

Despite the interest technological innovations relating to enset, many adopters face 

persistent challenges, reflecting the deeper reality of structural barriers and resource 

constraints. That is, even if farmers decide to adopt new technologies (i.e. they have intent) 

– like improved seedling varieties or post-harvest tools, etc. – there are multiple hurdles that 

they have to overcome to be able to do so. For a start, the technologies are not available in 

local markets (physical access) and prices are prohibitive for many smallholders (capability 

access). The absence of business development services (rental services), combined with 

weak extension services and policy gaps (institutional access), all act as barriers to 

accessing technologies. This means that although farmers are motivated to adopt at least 

one form of improved technology, their ability to actually do so depends on enabling 

conditions. Without access, even willing adopters remain excluded from the benefits of 

innovations and this can perpetuate low productivity and poverty. 

 Woreda 
Yes No Total 

N. % N. % N. % 

Chencha  

HP  18 30.0 42 70.0 60 100.0 

LP 10 25.0 30 75.0 40 100.0 

Total 28 28.0 72 72.0 100 100.0 

Sodo  

HP 5 8.3 55 91.7 60 100.0 

LP  10 25.0 30 75.0 40 100.0 

Total 15 15.0 85 85.0 100 100.0 

Doyogena  

HP 60 100.0 -- -- 60 100.0 

LP 40 100.0 -- -- 40 100.0 

Total 100 100.0 -- -- 100 100.0 

Total 

HP 83 46.1 97 53.9 180 100.0 

LP 60 50.0 60 50.0 120 100.0 

Total 143 47.7 157 52.3 300 100.0 
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Technology adoption can involve acquiring an entire technological package or just a single 

component. Some farmers also follow a piecemeal and stepwise approach in adopting 

technologies, starting with learning, then moving to adopting and eventually using them 

(Rogers, 1996; Simtowe et al. 2016). In this process, there are innovators and laggards, as 

well as quick adopters. Laggards do not want to take risk; instead, they adopt after 

observing and learning. This in turn depends on the type of technology. Observations and 

KIIs suggest that cultural norms and practices impede farmers’ adoption of modern enset 

processing technologies. Across communities, a belief exists that one should not allow 

others, including processors, to see how much enset one has. As a result, the majority of 

enset owners are not willing to pay for communally operated processing machines or to hire 

a processor as this would mean exposing the size of their plantation. By contrast, some soft 

technologies, like improved varieties and management practices, are largely based on 

traditional practices and growers have no problem making a quick judgement about the 

potential benefits of adopting them. Regarding the most recent processing technologies, 

these are powered and are complex to operate. Laggards in particular prefer to gather 

information from other adopters upfront before committing to adopting these technologies.  

Table 14: Access to technologies  

 

The general trend in the adoption of technology also varies between high-potential and low-

potential kebeles. Table 14 demonstrates that traditional processing devices and methods 

are the most commonly used. Amongst those who use improved processing technologies, 

they do so only infrequently; these include adopters of scrapers and choppers. This implies 

that farmers are exposed to very limited types of processing technologies. It also means 

that women use ‘operation manuals’ derived from tradition where processing a plant 

requires several hours. This much is also true of those who have access to improved 

technologies – they continue to use traditional processing methods. In sum, when asked 

about the main reasons for not using improved technologies, all those who use traditional 

devices and methods cited a lack of access to improved processing technology (50%) and a 

lack of money to buy them (50%), while a sizeable proportion also reiterated that they have 

not heard about the technologies.  

 
Yes No Total 

N % N % N % 

Chencha  

Adopters 4 12.5 28 87.5 32 100 

Non-adopters 3 10.0 27 90.0 30 100 

Total 7 11.3 55 88.7 62 100 

Sodo  
Adopters -- -- 1 100 1 100 

Total -- -- 1 100 1 100 

Total 

Adopters 4 12.1 29 87.9 33 100 

Non-adopters 3 10.0 27 90.0 30 100 

Total 7 11.1 56 88.9 63 100 
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On the other hand, viewed by type of technologies, 84% of farmers in the high-potential 

kebeles (N=97) have adopted improved seedlings and management practices, against 82% 

(N=65) in low-potential kebeles (Table 15). Of these, very few farmers have adopted 

improved seedlings. For those that have, much of these are sourced from nurseries and 

woreda extension services. The most frequent reason for adoption is better yield and high 

market values for products, followed by drought and disease resistance. This shows that 

farmers adopt improved agronomic practices for better marketability and food quality. The 

reason given for adopting clean seed planting materials was yield advantage, improved food 

quality, and improved marketability. Health appears to be the added advantage of having a 

clean enset nursery. Both adopters and non-adopters find it more appealing to cultivate such 

clean seed varieties. Similar trends are observed by agroecology. Farmers in all woredas 

reported that they wish to buy clean seedlings but they find it difficult to find them locally.  

The data presented in Table 16 indicate that only a limited number of the enset processing 

technologies that are available have scale effects. These technologies are not necessarily 

superior to traditional tools like wooden scrapers, choppers, machetes, and underground 

fermentation pits – many of which remain widely used across the three surveyed woredas, 

despite concerns over hygiene due to bacterial exposure. In Chencha woreda, FGD 

participants noted the presence of first-generation electric-powered scrapers. More recently, 

second-generation motorised machines – powered by electricity or fuel – have been piloted 

in Dorze kebele. Promoted by private sector actors, in collaboration with former USAID 

projects, these machines come with accessories for blending and packaging enset 

products. While promising, their development and dissemination remain at an early stage 

(see Box 1). Across all surveyed woredas, enset processing continues to rely primarily on 

first-generation manually operated scrapers and choppers, often used in combination with 

traditional methods. These technologies were initially introduced to Chencha and Sodo 

woredas by the Sodo Rural Technology Promotion Centre and later disseminated in 2012 by 

the Melkasa Agricultural Research Centre. Farmers reported that these tools have enhanced 

product quality and increased output compared to the rudimentary, time-consuming 

traditional devices. 

Pilot-stage operations integrating modern technology with traditional enset practices have 

begun to emerge in and around Arbaminch and Hawassa, in Sidama Region. Although still 

limited in scope, Arbaminch University has demonstrated entrepreneurial leadership by 

establishing LUCI – a quasi-private company – positioning itself as a pioneer in value-added 

processing and distribution of enset-based products (see Box 1). This initiative sets a new 

benchmark for agribusiness innovation in the region. If such technologies are adopted and 

applied by farmers – either collectively or as an individual enterprise – they offer potential 

economies of scale. Farmers themselves recognise that value addition is closely linked to 

scale efficiencies. For example, in Sodo, farmers continue to use traditional packaging 

materials, such as enset leaves, rather than modern alternatives. This preference is driven 

not by resistance to innovation, but by limited enset supply, which constrains their ability to 
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engage in higher-value processing. Insights from KIIs further underscore that value addition 

is a gradual, market-driven process. In this case, adoption hinges not only on the availability 

of the technology, but also on the responsiveness of local markets, the strength of supply 

chains, and the effectiveness of institutional support systems. 
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Table 15: Types of improved technologies adopted (production, processing, and management practices)  

Technologies adopted and practised 
Reasons for adopting the technology 
and/or management practices 

High-potential Low-potential Total 

N % N % N % 

Seedling selection/planting material, 
clean and disease-free enset planting 
material/variety choice and associated 
management practices7  

The method/practice enhances yield 
extent (better yield advantage) 

74 60 57 64.1 131 65 

Increase profit  4 6 13 17.1 17 7.7 

Food quality (bread and taste, cooking 
time, etc.) and marketability 

5 1.8 __ __ 5 10.0 

Drought resistance 14 12.0 14 18.0 28 14 

Better germination rate 9 13 5 6 14 11 

Better hygiene 23 13.8 8 10.3 31 12.4 

Better product price 8 7.0 3 3.8 11 11 

 Total*  97 84 65 82 162 84 

Scrapper 

Product quality (bread and taste, 
cooking time, etc.), better demand, and 
saves labour 

5 4 9 8.1 14 6.0 

Total 5 4 9 8.1 14 6.0 

Chopper 

Product quality (bread and taste, 
cooking time, etc.), better product 
demand, and reduced labour 

6 5.2 6 8 12 6.1 

Total 6 5.2 6 8 12 6.1 

* The figures in the columns do not add up to the total because of the unique number of individuals. 

  

 

7 Improved management practices include seedling selection/planting material, land preparation, use of compost, enhanced propagation, soil and water management, and 
other similar practices.  



CLIMATE-SMART AGRICULTURE FOR POVERTY REDUCTION: ENSET-INDUCED TECHNOLOGIES AND EMERGING OUTCOMES 

© Data & Evidence to End Extreme Poverty  46 

Table 16: Farmers’ perception of technology adoption 

 

 

Chencha Sodo Doyogena 

Adopters  
Non-

adopters  
Total Adopters 

Non-
adopters 

Total Adopters Total 

N % N % N % No. % N % N % N % N % 

Production of enset a preferable 
business for younger families  

Yes -- -- 36 53.0 36 36.0 31 35.2 4 33.3 35 35.0 34 34.0 34 34.0 

No 31 93.9 29 43.3 60 60.0 56 63.6 8 66.7 64 64.0 54 54.0 54 54.0 

I don't Know 2 6.1 2 3.0 4 4.0 1 1.1 -- -- 1 1.0 12 12.0 12 12.0 

Disease-resistant varieties may 
not be preferable for human 
consumption  

Yes 2 6.1 31 46.3 33 33.0 50 56.8 10 83.3 60 60.0 2 2.0 2 2.0 

No 26 78.8 28 41.8 54 54.0 38 43.2 2 16.7 40 40.0 86 86.0 86 86.0 

I don't Know 5 15.2 8 11.9 13 13.0 -- -- -- -- -- -- 12 12.0 12 12.0 

Varieties preferable for human 
consumption and meet 
productivity requirement 

Yes 1 3.0 26 38.8 27 27.0 50 56.8 1 8.3 51 51.0 51 51.0 51 51.0 

No 29 87.9 39 58.2 68 68.0 38 43.2 11 91.7 49 49.0 49 49.0 49 49.0 

I don't Know 3 9.1 2 3.0 5 5.0 -- -- -- -- -- -- -- -- -- -- 

enset is perceived as inferior 
(poor-man’s) food? 

Yes -- -- 2 3.0 2 2.0 13 14.8 2 16.7 15 15.0 -- -- -- -- 

No 33 100.0 65 97.0 98 98.0 75 85.2 10 83.3 85 85.0 97 97.0 97 97.0 

I don't Know -- -- -- -- -- -- -- -- -- -- -- -- 3 3.0 3 3.0 

Do producers practise value 
addition before marketing? 

Yes -- -- 1 1.5 1 1.0 78 88.6 9 75.0 87 87.0 12 12.0 12 12.0 

No 32 97.0 64 95.5 96 96.0 10 11.4 3 25.0 13 13.0 84 84.0 84 84.0 

I don't Know 1 3.0 2 3.0 3 3.0 -- -- -- -- -- -- 4 4.0 4 4.0 



CLIMATE-SMART AGRICULTURE FOR POVERTY REDUCTION: ENSET-INDUCED TECHNOLOGIES AND EMERGING OUTCOMES 

© Data & Evidence to End Extreme Poverty  47 

Box 1: Enset processing enterprise in Holo Kebele, Chencha Woreda 

This enset processing enterprise was established by Arbaminch University as part of its effort to 

reduce the workload on women, who are responsible for enset processing. The enterprise consists 

of 21 members – 18 women and three men – and was formally launched six months ago, although 

the processing machine installed at Holo Kebele has been in place for the past three years. 

The primary goals of the enterprise include the following: 

• reducing the labour burden on women in enset processing; 

• saving time and improving the quality of processed enset products; 

• increasing overall productivity and promoting the use of modern technologies in enset 

production; and 

• creating job opportunities for youths and women 

Processing activities and technologies: The main enset processing activities at the site are 

scraping, squeezing, and fermenting. Several types of specialised machines are used, each with 

distinct functions: 

• Chopping machines – Used specifically for chopping amicho (worqe) part of the enset. 

• Scraping machines – Available in electric and non-electric versions. These machines come 

in two types: 

o multipurpose: can scrape both amicho and the stem simultaneously; 

o mono-purpose: scrapes only the stem part. 

• Squeezing machines – Used to extract moisture and help in separating the bulla from the 

liquid. 

• Fermentation equipment – Three different materials are used to ferment the product: 

o plastic sacks: the mixture of amicho and stem is sealed in an anaerobic environment 

for 15 days to produce kocho; 

o plastic tanks/containers (‘Oroto’): similar to plastic sacks in function and fermentation 

time; and 

o ceramic jars: made by firing at a high temperature. These allow fermentation within 

seven days, even without adding starch, but are expensive and not widely available – 

except for the more affordable mud-based variants. 

The use of starter starch (yeast) in either plastic sacks or tanks can cut the fermentation period 

from 15 days to just seven days, further enhancing efficiency. Field observations confirmed active 

fermentation of kocho using all three materials. Currently, the company primarily serves its own 

members. Non-members can access the services but must pay a fee to do so. However, the 

company has not yet established a collective marketing system for selling enset products. 

Members mentioned a lack of initial capital and poor follow-up support as key challenges. The 

enterprise has established a working relationship with LUCI, a processing and packaging company 

located in Arbaminch that was also founded by three innovators from Arbaminch University. LUCI 

sources raw enset from farmers in Holo, processes it on site, and then transports it to Arbaminch 

for drying, powdering, and final product preparation. A few of the farmers have also gained 

experience in machine operation. Despite the training, there are practical challenges, especially with 

transporting enset from individual homes to the processing centre and back. This has discouraged 

frequent use of the machines. Operators reported a significant improvement in efficiency: 

traditionally, it takes one woman up to three days to process a single enset, while with the machine, 

the same task takes just 30 minutes. 

4.2 Farmers’ perceptions of technologies 

Farmers have differing perceptions of technology adoption. The underlying reasons for 

these diverse perceptions are socio-economic and socio-cultural. Some of the factors are 
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cryptic qualities while others are evident and can be judged by observers. Often, it is difficult 

to understand the cryptic perceptions. The majority of adopters and non-adopters in all three 

woredas reiterated that enset production is not a business the younger generation aspires 

to, due to the labour-intensive nature of processing (Table 16). Young boys and girls shy 

away from enset farming as it demands hard labour and is not seen as rewarding. Both 

adopters and non-adopters were asked whether or not enset is an inferior food, and the 

majority (> 80%) said no (Table 16). This shows that in the predominant growing areas, 

enset is considered by the majority of farmers to be a staple food; it also has a cultural 

significance and medicinal value. Elders explained that a pregnant woman after delivery is 

fed on bulla to help her regain her strength quickly so she can return to work, both at home 

and in the field.  

Farmers, both adopters and non-adopters, noted that they would prefer a healthy and 

disease-free plant variety for food, although a significant proportion of them do not prefer 

certain traits of enset. On a comparable basis, farmers do not see any reason to engage in 

value addition for marketing. Some regard value addition as unnecessary and would rather 

stick to traditional practices of packing and transporting the product to the market. They 

claim that value addition adds an extra cost but that the market does not differentiate 

between the value-added product and that delivered without value addition in the traditional 

way. Some farmers also consider value addition as the least rewarding, and many of them 

do not have a sizeable volume of enset anyway. On the other hand, farmers also feel that 

value addition is a factor of economies of scale (Box 2). For instance, farmers in Sodo prefer 

traditional packaging, using the leaves for wrapping. From our discussion, it is clear that 

value addition is a gradual process and comes in response to the market.  

Box 2: Empowering women through a cooperative enterprise in Hayzo Kebele, Chencha Woreda  

Zinash Bizuneh, a university graduate from Hayzo Kebele, was unemployed for an extended period 

after completing her education. Like many educated women in rural Ethiopia, she struggled to find 

meaningful employment. Recognising this widespread challenge, Arbaminch University initiated a 

women-focused cooperative development project aimed at addressing unemployment among 

educated but jobless women. 

Establishment of the cooperative: In response to the challenges, the University supported the 

formation of a cooperative called Addis Rae Kacha Getaget, which roughly translates to ‘New 

Sunlight through Kacha Transformation’. The cooperative was established two years ago and 

consists of 17 women members, all of whom were unemployed at the time of its founding. 

The objective of the cooperative is to generate employment for women by utilising neglected enset 

by-products, locally known as kacha. Enset is a staple crop in southern Ethiopia, but its fibres and 

by-products were traditionally underutilised, with the focus instead on more value-added products. 

With the technical and financial support of the university, members received training on how to 

process enset fibre into value-added products. The cooperative began producing various handmade 

items, including: 

• decorations for tables and walls; 

• handcrafted fruit bags; and 

• other fibre-based home decorations. 
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Initially, production was done entirely manually. Each member used traditional needles to craft the 

items, a process that took two to three days per product, significantly limiting productivity and 

income generation.  

The adoption of technology: The university later provided the cooperative with improved machines. 

These machines significantly enhanced the members’ productivity, enabling each member to 

produce up to two products per day. However, the machines have a weakness: they are difficult to 

maintain.  

Members now consider themselves equivalent to formally employed government workers due to 

their consistent income and structured work environment, and they are producing quality products. 

One of their major clients, residing in the USA, purchased products worth up to ETB 50,000, 

significantly contributing to the cooperative’s income. The cooperative has opened a savings 

account and maintains a balance of over ETB 20,000, even after regularly distributing profits among 

its members.  

Value chain and farmer linkages: The cooperative has also positively impacted local enset farmers, 

creating a new market for kacha. However, challenges still persist: 

• Lack of a business plan: The cooperative does not yet have a formal business strategy to 

guide its growth, market expansion, and long-term sustainability. 

• Limited promotion: The marketing and promotion strategy is inadequate, especially in 

regard to external and digital markets. This limits the cooperative’s visibility and its ability 

to expand its customer base. 

• Weak market linkages: The group lacks formal market connections, relying mostly on 

individual buyers and word-of-mouth  

• Institutional support gaps: There is a lack of follow-up and support from local government 

bodies (woreda and kebele levels), limiting opportunities for institutional growth and 

partnership. 

• Machine maintenance: The inability to repair damaged machines forces members to invest 

in new ones, which is unsustainable without additional financial support. There is thus a 

need for local maintenance services. 

4.3 Post-harvest technology adoption  

Post-harvest handling is one of the major challenges in enset processing. More than 20% of 

the products are damaged and/or lost due to post-harvest handling. The two most 

commonly used post-harvest technologies are hermetic8 bags and improved underground 

pits. About 90% of the surveyed farmers have adopted hermetic bags to store kocho, against 

18% who are using improved pits9 (Table 17). The advantage of using hermetic storage bags 

is that they are chemical free and aerobically treated. Neither pests nor insects can survive 

inside the bags. Improved pits, although not 100% insect free, are preferrable, in the absence 

of PICS bags. There are also alternatives for post-harvest management, including plastic 

bags and sacks made of jute extracted from enset. These are a better approach than 

wrapping the product with leaves but are not good enough to be classed as an improved 

 

8 Hermetic bag refers to a newly introduced innovative PICS bag for the storage of grain and kocho.  
9 Improved pit refers to an innovative aerobic-type pit introduced by Areka. 
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technology. The vast majority of farmers still use traditional wrapping with leaves and pit 

storage practices.  

Table 17: Post-harvest technology adoption  

Woreda 
Hermetic storage bags Improved pits Total 

N % N % N % 

Chencha  
Adopters 3 75.0 1 25.0 4 100.0 

Non-adopters -- -- -- -- -- -- 

Doyogena Adopters 7 100.0 1 14.0 8 100.0 

 Non-adopters -- -- -- -- -- -- 

Total 
Adopters 10 90.0 2 18.0 12 100.0 

Non-adopters -- -- 1 100.0 1 100.0 

Notes: Multiple response; sum of % may exceed 100 

4.4 Determinants of technology adoption 

For smallholder farmers, the decision to adopt agricultural technology is often shaped by a 

mix of practical constraints and local realities. Some of these factors are related to the 

technology itself while others are external. Understanding these dynamics is essential to 

designing solutions that are not only innovative but also accessible, affordable, and aligned 

with farmers’ lived experience. In this study, a probit model is used to analyse adoption, 

since this accounts for the non-linear nature of probability. This approach ensures that 

predicted probabilities stay within the 0–1 range, which is more realistic than linear 

probability models. 

Definition of variables and working hypothesis 

Y ∗ = B0 +∑m 

i=1 

B1Xi + ∪i (3)  

Where Y= Y*, if Y* >0 and Y = 0 if Y* ≤ 0 and Y = max (Y*, 0).  

Where Y* = marketable surplus over total volume supplied (dependent variable).  

β0 = an intercept  

βi = coefficients of the ith independent variable (xi).  

Xi = independent variable.  

Ui = unobserved disturbance term for the ith observation, Y* is an unobserved 

continuous latent variable, Yi is the observed variable, Xi is a vector of values on the 

independent variables, Ui is the error term, and βi is a vector of coefficients. This 

model assumes that Ui is uncorrelated with Xi and is independently and identically 

distributed. The model parameters are estimated by maximising the likelihood 

function of the following form:  
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L = ∏ 

y∗>0 

1 

δ 

f (Y − Bi) 

δ 

∏ 

y∗<0 

F (− BiXi)δ (4)  

where f and F are, respectively, the density function and the cumulative distribution 

function of Yi*, πyi*>0 implied the product over those observations for which yi*>0, 

and πyi* 0 implied the product over those observations for which yi* 0.  

The treatment variable is enset technology adoption, and includes varieties and practices, 

chopper all together. The dependent variable is percentage of output sold out of the total 

production (kg) by farm households.  

Probit model1= dependent variable – adopt or non-adopt (0/1) binary  

The independent variables are: 

1. X1= gender of household head (SEXHH),  

2. X2= marital status of household head (MARSTATUSHH),  

3. X3= farming experiences of household head (FARMEXPHH),  

4. X4 = household size (HHSIZE),  

5. X5 = farmland (TOTLAND) in hectare, 

6. X6 = access to credit services (CREDUSE),  

7. X7 = cooperative or association in which households primarily participate (PARTCOOP),  

8. X8 = distance from home to the main market (to input and output market) (MRKTDIST),  

9. X 9 = income from non-farm activities (INONFARMACT) 

The model assumes that there is an underlying, unobserved propensity to adopt 

technologies, influenced by observable factors. These are demographic, socio-economic, 

and institutional factors – common characteristics of adoptive farm households (Table 18). 

These variables were selected under the assumption that they are not affected by other 

interventions, beyond those related to enset technologies.  

Accordingly, of all the variables, enset yield, marital status, credit, and crop diversification 

were found to significantly affect the adoption of enset technologies. Higher yields increase 
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the likelihood of technology adoption, as they demand more intensive labour for processing 

– typically performed by women. Household head marital status also plays a role in 

technology adoption. Female-headed households tend to adopt enset processing 

technologies more quickly than male-headed ones. This is largely due to the labour-intensive 

nature of enset processing, which is traditionally carried out by women. As such, female-

headed households are more directly engaged in the processing and management of enset-

related income. In addition, the Crop Diversity Index emerged as a significant factor 

influencing technology adoption. Households that diversify enset with other crops are more 

likely to adopt technologies than those who rely solely on enset. Diversification not only 

reduces income risk but also enhances consumption opportunities, making these 

households more resilient and adaptive (Table 18).  

Income from non-enset activities also tends to be a significant factor. Put differently, 

income generated from other sources is indicative of diversification. This is true for many 

farmers, but with the exception of those households that have large enset plantations. Many 

households also undertake parallel activities, like handcrafts involving handbags, capes, and 

the like produced from sisal jute. Farm credit also influences adoption positively. 

Technologies often require economies of scale, as opposed to single devices or tools, but 

households may not have the resources to acquire them. Farmers who diversify enset with 

other crops, or intercrop with enset, have a better marketed surplus than those who do not. 

Farm households diversify root crops and cereals to avoid risks in the event of enset failure 

due to disease and pest outbreaks; this is specifically true in Chencha woreda. In this case, 

diversification is intended to reduce risk factors. Farmers mostly working on enset obtain 

credit to develop their farms and to buy enset technologies in anticipation of increased farm 

yields (Table 18). Access to credit also means farm tools can be purchased and labour can 

be hired for enset processing; this will be paid back later when enset products are ready for 

the market. However, modern improved enset technologies are not divisible and cash 

payment is required upfront for direct purchase of such technologies from manufacturers. 

enset demand is elastic as it is a staple food. 

Table 18: Result of probit regression – adoption and non-adoption variable (0/1) binary model 

 Probit regression     Number of obs = 280 

                  LR chi2(10) = 93.46 

                  Prob > chi2 = 0.0000 

                  Log likelihood = -33.872077 

                       Pseudo R2 = 0.5798 

Adopter/non-ado Coef. Std. err. Z P>|z| [95% Conf. interval] 

income_from_enset 0.0000604 0.0000386 1.57 0.117 -0.0000152 – 0.000136 

Farmerxph -0.289676 0.5133309 -0.56 0.573 -1.295786 – 0.716434 

yield_qt_ha 0.0002355 0.0000753 3.13 0.002* 0.000008 – 0.0003831 

hhsex -0.5004624 0.8976638 -0.56 0.578 -2.262207 –1.261082 

hh_size -0.1151639 0.102915 -1.15 0.251 -0.3117315 – 0.0814038 
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total_land_ha -0.0617172 0.3193776 -0.19 0.847 -0.6876857 – 0.5642513 

marstatushh 2.158948 1.062043 2.03 0.042** 0.0773819 – 4.240514 

educstatus 1.454949 0.6021761 0.24 0.808 -1.034293 – 1.326193 

crop_div_index 1.568905 1.085179 1.40 0.102** -0.505043 – 3.642943 

access_credit -3.192754 0.9280088 -3.44 0.001* -5.011775 – -1.373734 

_cons 11.77648 3.942583 2.99 0.003* 4.049159 – 19.5038 

Notes: Standard errors are reported in the table. Confidence intervals are 95%. *,** represent 5%, 10% 
significance level. 
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Chapter 5: Enset technology and women’s 
empowerment 

Until the 1970s, women's contributions to agriculture were largely marginalised in 

development discourse. Ester Boserup was instrumental in challenging this narrative, 

revealing how development programmes systematically excluded women based on the 

erroneous belief that their labour was limited to domestic roles (Boserup, 2007). Her work 

underscored this critical oversight in policy and planning. Subsequent research has 

reinforced Boserup’s findings, demonstrating that the exclusion of women from agricultural 

initiatives has contributed to the failure of many development programmes. 

Women play a vital role in enhancing agricultural productivity and driving rural economic 

development (Mehra et al., 2008). Evidence increasingly suggests that empowering women 

yields economic benefits for individuals, households, and communities at large by 

enhancing productivity, driving growth, and promoting income equality (OECD, 2019). 

Anderson et al. (2020) propose a three-part framework for measuring women’s 

empowerment in agriculture: access to productive resources, agricultural management, and 

agricultural income. Using this model, we explore the causal pathways through which 

women in enset farming are empowered. While acknowledging the intrinsic value of 

empowerment and its non-economic dimensions, our focus is on economic empowerment 

through technology and related activities. We note that economic gains often correlate with 

broader social empowerment, such as supportive community norms (Brody et al., 2015). For 

this study, we limit empowerment measures to those directly linked to enset-based farming 

outcomes. Data drawn from the household survey and qualitative interviews (KIIs and FGDs) 

are used to determine how improved harvesting and processing technologies and marketing 

practices are empowering women enset farmers, and what public policies are required to 

close the gender gap.  

5.1 Gender ratios in the survey 

The quantitative survey covered 300 households – 100 randomly drawn from each of the 

three woredas. Figure 15 depicts the proportion of male- and female-headed households. 

Data for all three woredas show that a significant proportion (about 31%) of the households 

are female-headed. A significant number of the FGD participants are also women (nine), as 

against six men in FGDs. These are by definition women enset farmers. It is no wonder then 

enset is regarded as a ‘woman’s crop’.  



CLIMATE-SMART AGRICULTURE FOR POVERTY REDUCTION: ENSET-INDUCED TECHNOLOGIES AND EMERGING OUTCOMES 

© Data & Evidence to End Extreme Poverty  55 

Figure 15: Share of male- and female-headed households covered by the survey (%) 

 

Regardless of the gender of the household head, women are responsible for much of the 

work involving enset production, harvesting, and processing. This is sustained by age-old 

tradition, cultural beliefs, religious sanctions, and a relatively high illiteracy rate among 

women farmers. A lack of technologies, which would entice men, also means that women 

bear much of the burden related to enset farming. 

5.2 Empowerment gap analysis 

Measuring women's empowerment involves assessing agency, resources, and 

achievements across social, economic, and political spheres, often using multidimensional 

tools like the Women’s Empowerment in Agriculture Index (WEAI) or the Women's 

Empowerment Index (WEI). Typically, WEAI is measured using the tool developed 

by International Food Policy Research Institute (IFPRI), which assesses five domains: 

production, resources, income, mobility, and labour/time (Doss et al., 2020). It is worth 

stating, however, that measuring women's empowerment in Ethiopia's enset sector requires 

specialised indicators because while enset is uniquely classified as a ‘woman's crop’, due to 

its role in household food security, it also presents extreme labour and market-entry 

challenges. Adapting the WEAI to local enset farming contexts, a quantitative index is 

constructed across select domains (production, resources, income, knowledge, labour, 

time). Comparing women’s scores to men’s highlights significant disparities, suggesting an 

empowerment gap. Triangulations combining the quantitative indicators generated from the 

household survey with qualitative insights reinforce the gap beyond numbers.  

Specialised indicators for enset: 

• Labour intensity and ‘drudgery’ metrics: Women perform nearly 100% of the scraping 

(decorticating) and fermentation preparation, often with dangerous, non-mechanised 

tools. These metrics measure the hours spent per week on post-harvest processing. 
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• Control over income: Measuring the proportion of revenue from kocho and bulla sales 

that women personally control, as opposed to male-dominated bulla wholesale trade.  

• Market marginalisation: While women produce enset, male collectors often dominate 

high-margin wholesale markets. This indicator measures the percentage of the final 

retail price that reaches the female producer. 

• Access to labour-saving technology: The ‘technology gap’ is a major disempowerment 

factor. This indicator tracks access to and ownership of modern squeezers and 

decorticators.  

• Time use: The ‘drudgery index’. This tracks the hours spent on manual decorticating 

(scraping), which is a major barrier to women's participation in education or other 

income-generating activities. 

• Knowledge agency: Women hold the indigenous technical knowledge used to identify 

mature plants and to manage long-term fermentation pits. A scale is used to measure 

women’s perceived authority in managing these practices within the family and 

community. 

• Food security buffer: enset is the ‘tree against hunger’. Empowerment in this context is 

often tied to a woman's ability to ensure family nutrition during lean seasons. 

This chapter provides quantitative evidence against the broad indicators outlined above, 

with the main objective of addressing women-specific constraints related to enset farming. 

5.2.1 Gender-based division of labour  

A significant proportion of rural women in all three woredas work as enset farmers, income 

earners, and even entrepreneurs, such that their social and economic empowerment would 

have a powerful impact on productivity, leading to poverty reduction. The survey shows that 

women’s labour accounts for about 80% of the total man-hour/year required for enset-

related activities (Figure 16). This closely aligns with the 74% total labour estimate reported 

by the Bill and Melinda Gates Foundation (2014). This breaks down as follows: about 52% is 

dedicated to enset planting and management related tasks, while 86% is dedicated to 

processing and marketing of enset products. Put differently, women spend at least 2.5 hours 

per day throughout the year, while men have the same level of intensity every two days, and 

much of this is devoted to seedling preparation and planting. The average labour 

contribution of women is also much higher than men in both the high- and low-potential 

agro-ecologies. 
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Figure 16: Gender-based division of labour (hours/year) 
 

 

The division of labour indicates that the choice of plant varieties, starting with seedling 

selection and preparation, and the decision to allocate land for planting, rests very much 

with men,10 suggesting that initiatives to scale up improved seedlings have to bring men on 

board to begin with (Figure 16). In some communities, as in Doyogena woreda, women 

undertake varietal selection; this selection directly promotes the preservation of the plant’s 

genetic seedlings, further contributing to adaptation of the crop to changing climate 

conditions and pests. Habtewold et al. (1996) have reported that gender dynamics play a 

significant role in the selection and use of enset clonal varieties. The authors note that 

women often lead discussions on varietal differences, preferred harvest times, and practical 

usage, while men more commonly focus on plant attrition and emphasise harvesting at full 

maturity. It is thus important to note that women are the guardians of the country’s enset-

based food traditions, the keepers of biodiversity, and the pillars of the food system in the 

‘enset belt’. Empowering these women is not just the right thing to do, it is the smart thing to 

do if the transformation to commercialization is to be accelerated, and to bring about an end 

to rural poverty. Much of the work involving intercropping with legumes and vegetables also 

falls within women’s domain.  

Not only do women shoulder much of the burden involved in the management of the farm, 

they also take on more responsibility for key harvesting and processing tasks. All harvesting 

and processing activities – by far the most strenuous and time-consuming part of the 

process – fall almost exclusively on women’s shoulders. Indeed, as has been said 

repeatedly, without women’s essential contribution to processing, enset would not be a 

staple food crop in Ethiopia – it would likely remain an ornamental plant, as is the case in 

other parts of Africa and in Asia (Woldetensaye, 1997; Spring et al., 1996). The processing 

 

10 A similar pattern is observed elsewhere in the country. About 51% of the farmers interviewed in Wonchi 
woreda, in the south-west region, reported that the allocation of land for enset is mostly done by men, with 14.1% 
done by women, and 35.3% done jointly through negotiation (see Refera, 2023). 
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phase is particularly labour-intensive, often requiring three to four labourers per plant per 

day, or more than two days of work for one person alone, as farmers in Chencha noted. This 

heavy workload (and it is one of the most physically demanding tasks) falls almost entirely 

on women. Although men occasionally assist with harvesting, the majority of processing 

work is carried out by women. Participants in the study noted that the manual nature of this 

work is not only time-consuming but also a major barrier to scaling up enset cultivation. This 

division of labour is based on culture and tradition. Local farmers in Doyogena explained this 

as follows: ‘…according to our culture, no man is allowed to do processing; this is women’s 

domain’. Key informants explained that it would be considered ridiculous – and even a taboo 

– to see men take part in enset processing. Thus, women disproportionately bear the brunt 

of this burden. This is not affected by the size of the family. While the younger generation, 

especially boys, wholly despise enset harvesting and processing, the survey showed that 

only 45% of women were able to engage girls in processing activities. Women’s role also 

tends to be much more considerable in families where men are absent, for various reasons, 

and/or where women are the household heads. In this case, women carry out all the labour 

associated with enset. Although cultural norms restrict male involvement, exceptions do 

exist. Among the Guraghie, for instance, men have been observed assisting in some 

processing tasks (Tiruneh, 2020). 

5.2.2 Gender gaps in technology adoption 

Abundant evidence shows that there are gender differences in agricultural technology 

adoption, with women having lower levels of adoption than men. This is particularly true of 

female-headed households, which have significantly lower adoption rates compared to 

male-headed households. Low rates of technology adoption by women translate into low 

agricultural productivity (Neway and Zegeye 2022). Regardless of the level of agricultural 

intensification, women play a pivotal role in enset-based farming systems across all three 

woredas. However, while relatively more men seem to be open to adopting available enset 

technologies, women-headed households are relatively less enthusiastic about adopting 

technologies.  

Table 19: Gender-based technology adoption 

 

Household head’s sex 

Male Female 

Yes No Total Yes No Total 

No. % No. % No. % No. % No. % No. % 

Chencha  

HP 7 11.7 27 45.0 34 56.7 12 20.0 14 23.3 26 43.3 

LP 2 5.0 12 30.0 14 35.0 5 12.5 21 52.5 26 65.0 

Total 9 9.0 39 39.0 48 48.0 17 17.0 35 35.0 52 52.0 

Sodo  

HP 44 73.3 8 13.3 52 86.7 7 11.7 1 1.7 8 13.3 

LP 33 82.5 3 7.5 36 90.0 4 10.0 -- -- 4 10.0 

Total 77 77.0 11 11.0 88 88.0 11 11.0 1 1.0 12 12.0 
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Doyogena 

HP 37 67.3 -- -- 37 67.3 18 32.7 -- -- 18 32.7 

LP 30 75.0 -- -- 30 75.0 10 25.0 -- -- 10 25.0 

Total 67 70.5 -- -- 67 70.5 28 29.5 -- -- 28 29.5 

Total 

HP 88 50.3 35 20.0 123 70.3 37 21.1 15 8.6 52 29.7 

LP 65 54.2 15 12.5 80 66.7 19 15.8 21 17.5 40 33.3 

Total 153 51.9 50 16.9 203 68.8 56 19.0 36 12.2 92 31.2 

 

Key findings from the survey corroborate this conclusion. Table 19 shows that 73% of male-

headed households have adopted enset-induced technologies, against 27% of female-

headed households. Notice, however, that there are relatively more non-adopting men than 

women – implying that if opportunities were ideal for women, they would be willing to adopt 

the technologies. The primary drivers of this gap, as highlighted in various chapters in this 

report, and in the information collected from FGDs and KIIs, are both structural 

disadvantages as well as resource endowment effects. The structural factors reflect 

underlying societal and institutional barriers that limit women’s access to essential 

resources, inputs, and support services, such as credit and extension services relating to the 

application of modern agricultural technologies. Women’s role in the overall enset farming 

system also remains constrained by age-old traditions, cultural beliefs, religious sanctions, 

and societal norms. A lack of tailored technologies that improve labour efficiency and 

reduce the burden associated particularly with harvesting and processing is another 

impediment to adopting technologies. Moreover, while women are more likely to adopt first-

generation technologies, they face structural disadvantages that hinder them from 

accessing improved technologies, as these are ‘modern’ and require greater investment. 

This calls for the need to understand the different barriers influencing gender differences in 

the adoption of technology. This is important as a precursor to designing interventions for 

mitigating the effect of these barriers – and ultimately for empowering women. 

5.2.4 Gender gap in marketing 

The survey results show a clear division of labour in enset marketing and in the 

management of the proceeds from the sale of enset. Except for local trading, the gender gap 

limits women’s involvement in managing the proceeds from commercial transactions. Much 

of this is due to cultural norms. This is the case particularly when the product has to be sold 

in bulk to aggregators and local shop-keepers. While men handle bulk trading, with 

aggregators coming from local and regional markets, and typically manage the proceeds 

(which may be used for broader household or farming investments), women frequently sell 

smaller quantities of kocho and bulla in local markets to pay for basic household 

necessities.  

The survey shows that women trade in kocho in local markets and manage all the proceeds, 

while men undertake occasional bulk trading with large buyers. Overall, more than 80% of 

the sale of kocho is carried out locally by women, who also control the proceeds. This is 
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consistent with the findings of Refera (2023), who reported the finding from a survey in 

Wonchi woreda that the income generated from the sale of kocho in local markets is 

controlled solely by women, but decisions related to the utilisation of these proceeds are 

made jointly by the couple, as reiterated by 69.5% of the respondents. Both men and women 

also participate in selling non-food enset products, such as leaves, mats, ropes, and 

construction materials. However, men generally control the income from these sales. This 

distribution underscores the critical role of kocho in strengthening women’s economic 

agency. By granting women direct control over income, kocho sales contribute not only to 

household welfare but also to broader processes of women’s empowerment, financial 

inclusion, and decision-making autonomy in rural Ethiopia. The findings suggest that kocho 

is more than a staple food: it is a livelihood resource that enhances women’s bargaining 

power and positions them as key economic actors in their communities. 

5.2.5 Gender gap in managing proceeds 

Women are integral to enset supply chains, carrying out not just planting, growing, 

harvesting, and processing, but also selling enset products in local markets. Figure 17 

shows the mode of transport used to take products to markets. Women rely almost 

exclusively on human labour to take “’surplus’ products to markets. It is understandable that 

households with no young boys around to give a hand are extremely burdened as women 

have to carry supplies, despite the immense challenges, including discriminatory social 

norms. There are no known initiatives for improving women’s access to markets. 

Recognising their crucial role in marketing would be a step towards empowering them. 

Figure 17: Mode of transportation (%) 

 

The gender-based division in managing the proceeds from marketing reflects broader 

patterns of cultural norms in enset-based farming systems. Men dominate formal and high-

volume trade, which tends to be more profitable, while women are engaged in informal, 
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small-scale trade, which is crucial for generating cash for household supplies. After all, men 

are regarded as household heads, such that they are culturally expected to manage 

commercial sales and the proceeds thereof. Thus, while men often control the wholesale 

trade of bulk kocho, women typically control the sale of smaller quantities for household 

essentials (salt, oil, school fees, etc).  

Income disparity is also evident between female- and male-headed households. Table 20 

shows that the average annual income generated from marketing kocho and bulla by male-

headed households is about 30% more than the earnings made by female-headed 

households. This discrepancy is in part explained by the availability of labour in the family, 

which is likely to be greater in male-headed households. 

Table 20: Average annual income (ETB) generated from enset product sales 

 
Male Female 

T-test Sig. 
Mean SE Mean SE 

Annual average income 
from enset (ETB) 

5,329.69 490.53 4,455.00 866.18 0.870 0.293 

 

Higher up in the value chain, however, women drive the marketing of enset products. This is 

the case in Merchato, the terminal market. Here, women in kocho tera (sometimes called 

kocho berenda- market area dedicated to enset products) are wholesalers, retailers, and open 

market dealers of both kocho and bulla. Assisted by employees – all of whom are also 

women – they undertake further value addition activities, including sorting and grading; they 

also carry out weighing and packaging to improve the quality of products. They negotiate all 

bulk transactions with suppliers and manage proceeds from sales. By contrast, men are 

involved in transporting and arranging products in shops and stores.11 All of this suggests 

that the return to investment in women’s empowerment in enset processing, sorting, and 

packaging technologies, even at the higher end of the value chain, could be significant in a 

context in which the existing male–female division of labour holds. 

5.2.6 Gender gap in extension 

The gender-based division of labour has negative gendered implications for enset extension 

services. The findings from the household survey shows that only 6.4% of women benefit 

from extension messaging on improved agronomic practices. Women’s limited access to 

extension services is due in part to social norms and cultural beliefs relating to gender roles 

and the division of labour. Extension service providers overlook women as farmers in their 

own right and target products and services to male farmers, who are their target clients. 

Women remain invisible as recipients of extension services, because extension workers 

assume that they will not understand the information provided since they do not have 

 

11 For further discussion, see also Tuffa et al. (2017). 
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access to farm lands. Women are also disproportionately affected due to their mobility 

constraints, which means they are seldom invited to attend training. 

5.2.7 Gender gap in knowledge and skills 

Women’s empowerment remains constrained by low literacy levels, which limits women’s 

access to information, technology, and decision-making opportunities. The household 

survey data show that 81.7% of female-headed households are illiterate, compared to 25% of 

male-headed households (Figure 18). Only 6% of women are trained in enset agronomy, 

processing, and climate-smart practices, etc, while the percentage who adopt improved 

enset management practices is even lower, at about 5%. This stark gap highlights the depth 

of women’s educational disadvantage and its impact on their ability to adopt and utilise 

enset technologies and management practices effectively. Studies consistently 

demonstrate that higher literacy rates accelerate agricultural technology adoption, improve 

household resilience, and enhance women’s bargaining power in local markets (see Huyer 

and Chanana, 2021). Thus, given women’s substantive role in enset production and 

processing, their empowerment through literacy training should not be seen as optional but 

as a necessary policy priority. It is important to integrate literacy training into agricultural 

extension services to ensure women can access and apply technical knowledge, with priority 

given to female-headed households, given their disproportionately high illiteracy rates. There 

is also a need to link technology adoption campaigns (e.g. enset processing innovations, 

climate-smart practices) with literacy initiatives to maximise impact. This should be 

reinforced with functional literacy vocational training, and the adoption of appropriate 

learning approaches (e.g. peer learning, exchange visits, learning routes), in addition to 

gender-sensitive extension and business advisory services.  

Figure 18: Literacy level of male- and female-headed households (%) 
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5.3 Closing the gender gap 

In most smallholder enset-farming households, women play a central role in harvesting and 

processing activities. As previously discussed, they bear a disproportionately high burden 

across the entire production cycle, from planting and harvesting to processing and 

marketing. This workload is further intensified by their responsibility for household wellbeing 

and care-giving (MacEntee et al., 2013). Enset processing, in particular, is labour-intensive 

and time-consuming. Traditional methods remain inconvenient and physically demanding, 

placing significant strain on women. In this context, improving women’s access to 

appropriate and affordable technologies is indispensable for enhancing efficiency, health 

outcomes, and gender equity. Several initiatives have been launched by research institutions 

to supply women with improved processing technology. The preceding chapters (3 and 4) 

have discussed these initiatives (which include improved devices and a package of 

technologies, along with hygienic and multi-purpose fermentation and storage technologies) 

to increase women’s productivity and enhance the supply of quality products to the market 

while also reducing the drudgery associated with production and processing work. These 

technologies, besides saving labour and easing the burden on women, have the potential to 

increase the income generated by women. For example, a study conducted by the Bill and 

Melinda Gates Foundation (2014) concluded that using improved processing technologies 

could save women 330 hours – or 41 days – in a year. The same study shows that a woman 

requires 14.5 hours to process one average size enset plant, of which 11 hours or 77% can 

be mechanised with the adoption of improved technologies. Put differently, improved 

processing technologies can save up to three-fourths of women’s time, which can be used 

for other productive engagements. Improved technologies can also reduce the current high-

level post-harvest loss and increase the supply of kocho and bulla for domestic consumption 

and marketing. 

While traditional practices continue to limit women's role in decision-making and marketing 

at the farm level, there is emerging evidence of gradual changes, driven by access to 

improved harvesting and processing technologies. Tiruneh (2020) documents the impact of 

improved enset processing technologies in changing the division of labour in terms of the 

distribution of workload and income between the genders, in Enemorena Ener District, 

Guraghie Zone. A somewhat similar study by Refera (2023) also looks into gender roles in 

enset product marketing in Wonchi District, South-West Shoa Zone. In both cases, more 

boys, girls, and men are now helping women in scrapping and squeezing activities. The 

cutting of enset pseudostems, and their transportation to processing sites, is now carried 

out by men as well. 

Some women also plan to acquire harvesting and processing machines that could 

significantly improve efficiency, while simultaneously reshaping entrenched gender-based 

labour dynamics. About 41% of the respondents to the study’s survey reported that they are 

planning to use their own savings for this purpose, while 7% wish to establish a revolving 
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fund scheme. A sizeable proportion (52%) also aspire to seek external help (Figure 19). 

Initiatives are underway in Chencha in particular, where about 30 women have organised to 

procure an improved processing machine supplied by Arbaminch University. They have so 

far saved ETB ~6,000 and expect to receive a top-up from the woreda agriculture office. This 

will allow the group members to access the technology as required, with the option to rent 

locally and generate income. It remains to be seen if the technology meets the women’s 

expectations – i.e. being easy to operate, portable, and low cost, with backup support for 

maintenance and training.  

Figure 19: Mobilising funds to acquire technology 

 

Despite the multitude of benefits, the number of available initiatives for advancing improved 

processing technology is nowhere near the level of demand. Consequently, traditional 

harvesting and processing practices continue, not just in the sample woredas but across 

much of the ‘enset belt’, with substantial post-harvest losses. Realising this gap, elders and 

other key informants in the sample woredas emphasised the urgent need for accessible and 

low-cost processing technology, noting that such innovations would significantly reduce the 

burden on women and improve efficiency. Participants also expressed strong interest in 

investing in, and willingness to invest in, labour-saving devices and second-generation 

technologies. This shows a high level of motivation, which can be built upon. The most 

recent initiative by the government – the National Enset Development Flagship Program – 

may go some way towards empowering women enset farmers with appropriate 

technologies. The programme’s sub-components include introducing appropriate 

processing and fermentation technologies; introducing value added products; strengthening 

market linkages among value chain actors; and implementing innovative promotion 

approaches, especially for value addition. These are innovative ideas; but it is not clear when 

this will be translated into programming. In the meantime, other possible sources of 

financing for the purchase of technologies should be sought, including, for example, 

borrowing from local micro-finance institutions and cooperatives.  
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In conclusion, it is worth reiterating that despite women’s central role in enset farming, 

access to improved technologies and control over income remains limited. This mismatch 

between contribution and benefit highlights structural inequalities. Closing the 

empowerment gap requires multi-dimensional interventions, from training to market access 

and household-level equity. Key empowering actions include information and demonstration 

trials, agribusiness linkages, and skills training in management, processing, and marketing. 

Equally urgent is empowering women in marketing and income management, to achieve 

gender equality. The future of enset-based farming systems also hinges on the broad use of 

appropriate, small-scale technologies that ease women’s workload and improve efficiency. 

Such measures can strengthen household food security, reduce poverty, and drive market 

integration from subsistence to commercial production, aligning with the goals of the 

National Enset Development Flagship Program.  
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Chapter 6: Enset technology and 
commercialisation 

Commercialising subsistence agriculture is an essential pathway to increasing incomes and 

reducing rural poverty (Braun et al., 1994). Market-oriented farmers tend to exhibit higher 

productivity and greater market participation as they make the transition to 

commercialisation. This means that the return from the adoption of improved harvesting 

and processing technologies can be influenced by the structure and dynamics of the 

product market as much as by the technology itself. This is premised on the notion that 

market participation and technology adoption are mutually reinforcing. What follows is an 

attempt to capture emerging trends in the commercialisation of enset products, and its 

potential to impact incomes and livelihoods for poverty reduction. Drawing on both 

quantitative and qualitative data, as well as insights from other enset-growing regions, the 

chapter examines the organisation of the market, its efficiency, and the drivers of market 

participation. 

6.1 Organisation of the marketing system 

Markets play a pivotal role in facilitating the transition from subsistence production of enset 

to commercialisation, thereby contributing to poverty reduction. Enset markets are typically 

categorised into five tiers: primary (local/kebele), urban (town-level), regional (major cities 

within regions), terminal/endline (Addis Ababa), and international (export). Nearly every 

woreda hosts a local market that serves farmers from surrounding kebeles, operating on a 

periodic basis – usually twice a week. Enset products are predominantly transported by 

women, either on foot, using pack animals, or occasionally via vehicles. These markets are 

frequented by local consumers seeking enset-based goods and also function as aggregation 

hubs, where intermediaries collect products for distribution to urban retail outlets and 

processing facilities 
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Figure 20: The marketing channel for enset  

 

Adapted from Chaka et al. (2016) 

The supply chain for enset products, as illustrated in Figure 20, comprises three distinct 

market channels: rural/local markets; urban markets (including wholesale, retail, vendor 

outlets, and the terminal hub at Merchato); and the emerging export market, primarily 

involving processors and exporters. Entry into this marketing channel is singular, beginning 

with producers – predominantly women – who sell surplus enset locally to fellow farmers, 

town-based consumers, shopkeepers, and aggregators. Kebele markets are the most 

frequently used markets, particularly the one in Doyogena, while a notable proportion of 

farmers from Sodo engage in secondary market transactions. Local buyers in open kebele 

markets represent over 92% of total buyers, and these include consumers (see Table 21). 

Data from the sample woredas confirm that kebele markets serve as the primary sales 

outlets for enset products, exhibiting the lowest coefficient of variation and consistent 

performance across locations. Secondary markets are moderately utilised, with some 

variability in engagement. Direct access to wholesale markets remains rare, rendering them 

negligible for smallholder surplus marketing (see Table 21). Local traders – typically 

shopkeepers – occasionally purchase kocho and bulla for resale; however, they operate 

without adequate storage facilities and handle small volumes that are poorly packaged and 

of low quality. Emerging processing plants may offer solutions to challenges in packaging, 

handling, and aggregation. Local collectors play a moderate role in the supply chain, with 

Sodo showing a notably high participation rate, at 64%. Aggregators from cities go door to 

door and supply major regional markets and beyond, though their presence in the marketing 

channel remains limited. Wholesalers vary in significance, with Sodo again demonstrating 

the highest reliance (~30%). Sales to restaurants and urban consumers are only notable in 
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Sodo, indicating a unique diversification in market avenues. Across all woredas, buyers from 

cities are largely insignificant, with their share consistently near zero. A more developed 

enset market channel is the one involving kocho from Woliso; the analysis of the supply 

chain by Chaka et al. (2016) estimates the proportion of kocho passing through each actor in 

the value chain before reaching the terminal market in Addis Ababa (see Annex 3). 

Table 21: Marketing channels, marketing behaviour, and time pattern of sales (mean respondents) 

  
Chencha Sodo Doyogena Total 

Mean Mean Mean Mean SD CV% 

Market outlets 

Kebele markets 0.37 0.56 0.74 0.56 0.19 33.4 

Secondary markets 0.02 0.38 0.29 0.23 0.19 81.3 

Wholesale markets 0.02 0.01 0.00 0.03 0.25 1.08 

Buyers 

Local people  0.95 0.92 0.92 0.92 0.02 2.17 

Local collectors 0.03 0.64 0.35 0.37 2.55 68.7 

Aggregators from cities 0.02 0.01 0.00 0.01 0.09 80.0 

Wholesalers supplying 
restaurants  

0.00 0.29 0.00 0.10 0.14 140.6 

Buyers from cities 0.00 0.04 0.00 0.01 0.02 181.8 

Time pattern of sales 

Before harvesting food 
crops 

0.91 0.99 0.91 0.94 0.05 4.9 

Increased demand 0.03 0.39 0.10 0.17 0.15 87.9 

During drought 0.37 0.73 0.37 0.49 0.21 42.5 

When food shortage 0.82 0.93 0.86 0.87 0.06 6.4 

When crop failure 0.58 0.67 0.58 0.61 0.52 8.5 

 

Temporal sales patterns indicate consistently high enset sales prior to the harvest of food 

crops (ranging from mean 0.91 to 0.99), underscoring the subsistence-oriented nature of 

enset production, where household food security remains the primary driver. High sales 

volumes are also observed during periods of food shortages and crop failures, with Sodo 

consistently leading across both conditions. Sales during drought conditions are particularly 

pronounced in Sodo (mean 0.73), compared to a significantly lower average of 0.37 in other 

districts. Producers’ responsiveness to rising demand for enset products shows wide 

variability, peaking at 0.39 in Sodo, while remaining marginal across other woredas.  

 

The degree of farmer participation in output markets can be measured either in terms of the 

proportion of output sold – i.e. a commercialisation index – or the total value of output sold 

at the time of the survey. The commercialisation index is a ratio of the quantity of enset 

supplied to the market by a particular household in the specified year to the quantity of enset 

produced by the same household in the same year. It is estimated that the ‘marketed 

surplus’ of kocho and bulla, calculated as a proportion of the total annual output less the 
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amount retained for home consumption and various outlays that is passing through traders, 

aggregators, and retailers in both urban and local markets before reaching consumers and 

end-users, approximates about 20% in Doyogena and Sodo, respectively. More than 70% of 

the kocho produced is destined for home consumption in Chencha and Sodo, whereas in 

Doyogena just over half of the output is dedicated for consumption (Figure 21).  

Enset, much like maize and other staple crops, is produced, stored, collected, processed, and 

consumed close to the production site. A substantial quantity of kocho is stored at the 

household level, particularly in Doyogena (Figure 21). Several factors contribute to this 

pattern. First, local demand remains relatively low, prompting households to sell only small 

quantities based on immediate cash needs. Second, larger volumes are retained until 

aggregators – who often operate door to door and supply secondary markets – turn up. 

Notably, many households have adopted improved storage practices at home, wrapping 

kocho in waterproof materials and using insect-resistant bags, which allows for safe, 

damage-free storage over extended periods. 

In contrast to kocho, bulla is reserved largely for home consumption, with more than 80% 

allocated for domestic use, both in Chencha and Sodo. A significant proportion – more than 

70% of the output – is also consumed on-farm in Doyogena. As with Chencha, bulla in Sodo 

is in a high demand, and often this demand cannot be met from local supply. As a result, 

retailers and shopkeepers travel considerable distances – as far as Hosanna (230 km; a 

three- to four-hour drive) to procure bulla for resale in Sodo town. A similar consumption 

pattern is observed for amicho, which is produced almost exclusively for home consumption 

across all three woredas, with sales accounting less than 2% of the annual output.  

Figure 21: Marketing behaviour of enset producers 
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The survey shows that farmers operating at full commercial scale (i.e. those who sold their 

‘surplus’ production) in Doyogena constitute 81% of the sample in both high-potential and 

low-potential kebeles, with the remaining 19% never having sold either bulla, kocho, or 

amicho. The level of market engagement in Sodo is also reasonably high, with 58% declaring 

they sold their products in the 2016/17 season. In Chencha, the survey shows relatively low 

market participation, with 61% saying they have never sold any of their products, implying 

that they operate a self-sufficiency strategy. About half the farmers surveyed in all three 

woredas marketed close to 41% of what they produced. If a farmer marketing at least 50% of 

his or her output can be regarded as commercially oriented, then a large proportion of enset 

farmers in Doyogena and Sodo can be so classified. Smallholder farmers in low-potential 

kebeles, particularly those farthest from markets can generally be regarded as ‘subsistence-

oriented’, with a small proportion of their output destined for the market. In the case of Sodo, 

for example, this approximates 24% for kocho, significantly more than the average for high-

potential kebeles (17%). The proportion of bulla sold shows no significant difference 

between the high-potential and low-potential kebeles. The policy challenge posed by this 

group of farmers is to improve their terms of engagement with output markets while 

simultaneously raising productivity and diversifying livelihoods.  

Figure 22: Autarky and marketing ratios 

 

Figure 22 presents an indirect measure of market participation. This is measured by the 

proportion of output, in this case kocho and bulla (amicho is 100% for home consumption) 

sold in the market. A lower proportion of marketed output suggests a high degree of autarky. 

Thus, relatively high autarky ratios are observed for Chencha, suggesting that enset farmers 

in the woreda consume much of what they produce (about 83%) and have limited 

engagement with the formal market. Autarky ratios drop sharply in Sodo and Doyogena, and 

more so in the latter (to 60%), suggesting that enset growers rely on selling their output, 

possibly to buy other goods and services. Data for all three woredas show that just over 65% 

of the sample households operate under autarky, meaning their output is largely channelled 

for domestic consumption. A high proportion of the output, about 16%, is also 
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retained/stored by households for future use. These patterns suggest that enset growers 

prioritise self-sufficiency over market participation, implying that commercialisation remains 

at the early stage. This finding aligns with the analyses presented in Chapter 3 where about 

71% farmers aim to maximise household self-sufficiency, with notable difference between 

adopters and non-adopters of technologies.  

Changes in market prices can serve as a powerful lever to encourage both 

commercialisation and technology adoption in agriculture. Asfaw et al. (2011) have noted 

that the adoption of agricultural technologies – like improved seeds and fertilisers – 

significantly increases household welfare and food consumption expenditures in rural 

Ethiopia. The household survey of the three woredas shows that more than 96% of those 

selling kocho and bulla in Sodo and Doyogena feel that there is a strong demand for their 

products, while in Chencha this figure is only 69% for bulla but is 96% for kocho. Despite this, 

price transmission remains a concern. A significant proportion of farmers expressed 

dissatisfaction with the prices they are offered for amicho, ranging from 55% in Chencha and 

Doyogena to 66% in Sodo. Inevitably, much of the output continues to be consumed 

domestically. Kocho seems to be reasonably priced, as is bulla, with 57–72% of respondents 

expressing their satisfaction with the price, but with significant differences between 

woredas. Overall, more than 50% of those selling bulla and kocho are content with the price 

received, suggesting moderate but uneven market incentives for further commercialisation. 

Overall, the findings from the survey indicate that the level of enset commercialisation, 

particularly in Sodo and Doyogena woredas, is considerably higher than the national 

average. Blomme et al. (2023) report that about 90% of enset harvested nationally is 

consumed by farming households, with only 10% entering local and peri-urban markets. The 

commercialisation of enset products (bulla and kocho) also compares quite well with that of 

maize in north-western Ethiopia, where about 23% of the output is marketed (Wassihun et al., 

2022). It also compares reasonably well with commercialisation levels of teff, Ethiopia’s 

primary staple grain. According to the CSA (2017), 56.5% of teff production is consumed at 

home, 13% is retained for seed, 26.4% is sold in domestic markets, and the remaining 4% is 

used for other purposes. Despite these encouraging figures, enset production remains 

primarily driven by household food security rather than market-oriented incentives. This 

underscores the crop’s strategic role in resilience and subsistence, even as 

commercialisation gains traction in select regions. 

6.2 Determinants of marketing  

Research shows that enset farmers’ marketing behaviour is affected by a number of 

considerations, including institutional (land size, family size), economic (income and 

resource endowments), and technological factors (adoption of improved land races and 

access to improved harvesting and processing technologies). For instance, Mulatu (2021) 

found that households with larger family sizes tend to supply smaller quantities of surplus to 
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the market and to earn lower gross incomes. Agriculture diversification also appears to have 

a negative impact on enset marketing. Gebre et al. (2022) found that livestock holding, 

measured in tropical livestock units (TLUs), negatively but significantly influences the 

probability of enset product marketing in Keffa zone. That is, an addition of one TLU 

corresponds to a 11.1% reduction in the marketed surplus of enset supplied to the market by 

a household. 

Table 22: Determinants of enset marketing (N=126) 

 Chencha Sodo Zuria Doyogena Total 

 Mean SE Mean SE Mean SE Mean SE 

Amount sold  15.939 6.549 126.796 30.499 196.930 25.326 113.787 14.054 

Adult equivalent 3.477 0.175 5.224 0.165 4.676 0.149 4.459 0.103 

Male-headed 0.480 0.050 0.880 0.033 0.720 0.045 0.693 0.027 

Female-headed 0.520 0.050 0.120 0.033 0.280 0.045 0.307 0.027 

Total agriculture 
area (ha) 

0.504 0.047 1.051 0.061 0.812 0.059 0.789 0.035 

Enset area (ha) 0.113 0.009 0.140 0.006 0.189 0.013 0.148 0.006 

Enset yield 
(kg/plant)* 

98.508 16.151 46.920 2.443 45.076 1.553 63.501 5.636 

Total annual income 
(ETB) 

32,457.4 2,993.1 40,362.4 3,743.1 58,297.0 7,946.5 43,705.6 3,145.7 

Total annual income 
from enset (ETB) 

1,842.9 599.6 6,202.8 773.6 4,679.9 515.3 5,123.1 426.5 

Total enset 
production (Qt) 

2.683 0.205 3.784 0.343 8.631 0.448 5.032 0.249 

Total # enset plants 
on the 
farm(harvested) 

18.730 2.295 11.450 1.089 19.080 0.894 16.420 0.918 

* Enset yield is the sum of kocho and bulla kg/plant 

The analysis of enset marketing determinants across Chencha, Sodo Zuria, and Doyogena 

reveals significant variation in production, sales, and household characteristics (Table 22). 

Doyogena stands out with the highest average amount sold (196.93 units) and the highest 

enset production (8.63 quintals), reflecting its stronger market orientation compared to 

Chencha (15.94 units) and Sodo Zuria (126.80 units). Household structures also differ, with 

Chencha showing a higher proportion of female-headed households (52%), while Sodo Zuria 

has predominantly male-headed households (88%). Enset yield per plant is highest in 

Chencha (98.5 kg/plant), but overall income from enset is greatest in Sodo Zuria (ETB 

6,202.8 annually). These findings suggest that while Chencha excels in productivity per 

plant, Doyogena and Sodo Zuria demonstrate greater commercialisation and income 

generation, highlighting diverse pathways by which enset contributes to rural livelihoods. 
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While these variables remain relevant in the broader agriculture context, they do not appear 

to drive enset commercialisation. A key constraint to commercialisation identified by the 

farmer survey is a lack of formal market linkage for enset products. There is no structured or 

organised system connecting producers directly with larger markets, both secondary and 

terminal. Producers sell their products directly to local wholesalers and retailers, rural 

consumers, and collectors operating in local markets. Collectors play a pivotal role in the 

chain, sourcing products from producers and traders located deep in remote markets.12 This 

fragmented system underscores the urgent need to strengthen market access and improve 

information flows about demand in urban central markets to boost sales volumes. 

Enhancing these linkages could significantly boost sales volumes and incentivise greater 

participation in commercial enset production. 

In contrast to local collectors, aggregators – acting as agents or middlemen – supply enset 

products to wholesalers and retailers in regional cities, including Hossana, Arbaminch, Sodo, 

Awassa, and Guraghie, and the terminal market in Addis Ababa. These actors reportedly 

leverage their position (handling logistics, storage, market access) to control prices and 

product flows between the chains, limiting the share of profits that reach actual producers; 

this poses a significant barrier to commercialisation.13 While there are a lack of 

comprehensive real-time price data with which to conduct co-integration analysis, some 

insights can be obtained from interviews conducted in the terminal market and from FGDs in 

the respective woredas. This provides an impression of the price variability between the 

primary markets and the terminal market in Merchato. For a start, enset prices (static) vary 

significantly across primary markets, suggesting potential market fragmentation. For kocho, 

the price ranges from ETB 70/kg in Sodo to ETB 150/kg in Chencha, depending on buyers’ 

judgement on product quality – such as well-fermented versus fresh (for kocho); washed 

versus unwashed (for bulla) as there are no formal grades and standards. Significant price 

variability also exists between primary markets and the terminal market in Merchato. There 

are significant price gaps between Sodo and Doyogena and the terminal market. Kocho 

prices in Chencha are much higher than the terminal market price (ratio=0.53), indicating 

limited direct trade with Addis Ababa. For bulla, Doyogena demonstrates closer alignment 

with the terminal market whereas the Sodo and Chencha markets remain disconnected, with 

local prices significantly higher than the terminal market rates. That said, this finding is 

based solely on three static data points and is not statistically robust. A more rigorous 

investigation using time-series data is required to assess spatial market integration and to 

better understand the structural dynamics of the enset supply chain. 

 

12 Chaka et al. (2016) report that 58.7% of the market supply of bulla produced from the rural Amaro area is taken 
outside the district by assemblers (collectors) and retailers.  
13 Local collectors are often embedded in the community and under-paying producers is considered an 
unacceptable practice. By contrast, farmers selling to aggregators from towns and cities have no room to 
negotiate prices. In this respect, Abebe et al. (2016) found that farmers selling potatoes in West Arsi zone of the 
Rift Valley can earn up to 225% higher gross profits if they sell their products directly, without intermediaries.  
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A related factor influencing market participation is the poverty level of farming households. 

KIIs in Sodo revealed that while bulla consumption is typically associated with well-off 

households, most smallholders consume kocho and amicho and sell bulla to generate cash 

income. In Chencha, it is culturally sensitive to ask questions about marketing, because it is 

customary to associate the marketing of kocho with poverty. For the same reason, not many 

households sell large quantities of kocho in one go. Instead, households take 2 or 3 kg every 

time they go to the local market (every three days in a week) and sell it to purchase basic 

necessities. In this case, it is likely that well-off farmers sell a smaller proportion of their 

output than poorer households. This behaviour suggests that poorer households may sell a 

larger proportion of their enset output than wealthier ones, who tend to retain more for 

household consumption. Such patterns highlight the complex interplay between poverty, 

cultural norms, and commercialisation, and underscore the need for context-specific 

strategies to support inclusive market participation. 

6.3 Evolving demand for enset products 

Addressing low on-farm productivity, high post-harvest losses,14 and the absence of market 

linkages between producers and end-market users offers a very significant opportunity to 

transition to intensification and commercialisation of enset. Although local markets remain 

vital for producers, particularly low-income farmers who rely on occasional sales of small 

quantities, market development initiatives must prioritise urban and regional markets, 

including the terminal market in Addis Ababa. These markets offer greater potential for 

scaling sales volumes and improving price realisation. For the average enset producer, the 

export market is a distant prospect, underscoring the need to strengthen domestic value 

chains and market integration as a near-term priority. 

Our investigation of the kocho and bulla market (end market/terminal) in Addis Ababa also 

suggests that enset products play a far more prominent role in the diet of the urban 

populace than has hitherto been recognised (see Box 3). This is also where the 

overwhelming majority of enset sales currently take place. A major retailer in Merchato 

reported that over the past two decades, two developments have contributed to the rising 

popularity of enset foods among the populace of Addis Ababa and the surrounding 

communities. First, food grain markets have experienced a considerable increase in price, 

while the price of kocho has remained relatively stable. As a result, urbanites shopping in the 

retail markets of Addis Ababa, especially those originating from enset-growing regions, are 

increasingly turning to enset products as a cost-effective dietary alternative. Although 

considerably more research is needed on the marketing and pricing of enset products, a 

cursory survey of traders at the end market revealed that there are over 120 women traders, 

 

14 Estimated at 45% or more of the total output of kocho and bulla along the supply chain with the highest losses 
(up to 29%), observed at processor and retail levels. This is due to inefficient traditional processing methods, the 
use of perishable packaging materials, inadequate transportation systems, and unsuitable storage. See, for 
example, Tuffa et al., 2017. 
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each selling about 4 jumps of kocho and 2 jumps of bulla every week, equivalent to 25,000 

jumps of kocho and 12,500 jumps of bulla per year (Shank and Ertiro, 1996). Second, there 

has been a notable shift in the cultural perception of enset food products. Once regarded as 

a ‘peasant food’ and traditionally associated with the Guraghie and Southern communities, 

enset is now widely consumed by all ethnic groups. It is increasingly integrated into the 

urban food chain, with hotels and restaurants serving kocho and bulla, including in the 

Northern and Central regions of the country. Traders in Merchato reported that individual 

customers purchase entire jumps of kocho (60–100 kg) for Meskel and other religious 

holidays, reflecting its growing popularity.15 With the rise of the middle-income urban 

population, kocho in particular has become extremely popular at restaurants. Informal 

interviews with traders and observations at a sample of Addis Ababa restaurants indicate 

that these establishments frequently run out of high-quality kocho due to underdeveloped 

supply chains. This points to a critical gap in the enset product distribution system and 

highlights the need for improved logistics and market coordination to meet rising urban 

demand. 

Box 3: Note from a KII with a retail trader in Merchato terminal market 

Mrs Marima Mohammed, a key informant in Merchato terminal market, inherited the kocho and 

bulla retail trade from her mother, who passed away some 10 years or so ago. She learned the art of 

trading in enset products over about two decades before taking on full ownership of the business. 

Marima described how the production and marketing of enset products is different from that of 

cereals. enset products pass through several actors along the supply chain before reaching 

consumers. Processing takes place deep in the growing regions of the country during the summer 

season, with retail reaching a peak in the winter, when cereal supply tends to dwindle. Marima 

further noted that in recent years enset products have started to fetch lucrative prices such that 

farmers have started to supply more bulla and kocho to the market. 

Merchato features a dedicated area for enset foods, including a specific section for kocho and bulla, 

often referred to as ‘kocho Tera’ or ‘kocho Berenda’, indicating the importance of these food 

products within the market. The retail trade at the terminal market is solely owned and carried out 

by women, who are also involved in value-adding activities, including sorting, grading, weighing, 

packaging, and storing, while men are involved in transportation, loading and offloading, carrying 

from one place to another, etc. No male is engaged in enset retail trade in Merchato. The sprawling 

market acts as a terminal for kocho and bulla, meaning it is a central location for both buying and 

selling these products. It is known for the large number of women vendors, an estimated 120, 

engaged in selling and buying bulla. Merchato terminal market also serves as a major hub where 

supplies from different regions are channelled for distribution to satellite retail outlets in the city, 

like Saris Abo, Kolfe, etc. Merchato also supplies kocho in particular to restaurants and markets 

located in the Northern region of the country, including Tigray and Amhara.  

Kocho and bulla are supplied to Merchato from various feeder markets in the surrounding areas and 

beyond. Major supplies to this terminal market come through six different routes: (1) Arbaminch–

Sodo; (2) Hossana–Butajira; (3) Hawassa–Shashemene; (4) Wolkitie–Woliso; (5) Guder–Ambo; and 

(6) Tepi–Bonga. Marima noted that much of the kocho and bulla she deals with comes from Woliso. 

She, like other traders in the terminal market, have regular suppliers in the major growing regions. In 

her case, she gets supplies of 10–20 jumps/month from a local aggregator located in Woliso. The 

 

15 This is a package of kocho or bulla that is ready for transport and marketing, usually wrapped with dried leaf 
sheaths, with each weighing roughly 60–100 kg, depending on the production location. 
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transaction is conducted in a privately owned compound which has also a temporary storage 

facility and a transport service on standby to take the product to the terminal market. This is 

deemed necessary to ensure that the product is fresh and of the highest quality and that the price is 

sufficiently competitive. Kocho and bulla are supplied to Woliso market on a weekly basis from 

Haro, Dariyan, Chitu, and Haroji satellite markets located nearby. The majority of retail traders at 

Merchato terminal market have a similar understanding to that enjoyed by Marima, with local 

traders and collectors conducting aggregation before supplying their clients in the terminal market. 

Marima further noted that the demand for kocho and 

bulla varies with the season. Demand tends to peak in 

the months of September, December, January, and 

April, in tandem with the major Ethiopian festive 

season. She further explained how the market has 

started to grow in recent years as a result of changes 

in consumer behaviour in Addis Ababa and in the non-

growing parts of the country. She noted that she 

receives orders from hotels and event organisers, and 

that households consume the product during the 

festive season. She also observed how neighbours 

have started to consume enset and bulla in social 

events. Consumers in Addis Ababa often raise concerns about the quality of bulla and kocho sold in 

the terminal market. Key informants shared this concern. Marima noted that existing sanitary 

standards in the market and the poor and traditional packaging at the farm level puts off 

consumers. Kocho and bulla from major aggregation centres are supplied to Addis Ababa terminal 

market typically packed in fresh warqe leaves or dried leaf sheaths (see picture). Upon delivery, it is 

poorly handled as most retailers do not have sufficiently large refrigerators in which to store and 

keep the product clean. Processed bulla is often packed in polypropylene bags but still there are 

potential issues with the purity of the product, which can become mixed with wheat flour. No 

innovative measures have been taken by either the city administration or the private sector to 

develop improved packaging and storage facilities; they use traditional practices and packaging 

materials, with a major negative impact on quality and standards. The terminal market is also very 

congested, with insufficient space to move around and install a processing and storage facility 

nearby. Put simply, Marima explained that enset is a ‘forgotten’ product. 

 

Addis-based end-market actors who were interviewed were among the largest buyers of 

enset products in the country, and included retail outlets located in Merchato, Saris Abo, and 

Kolfe, as well as several other local vendors across the city. The large end-market actors in 

Merchato interviewed were positive about the demand for enset products. Their major 

concern was the lack of a consistent and reliable supply of quality kocho and bulla. This 

signals a clear opportunity to stimulate modest increases in enset production and adoption 

of a more efficient and less costly technologies and distribution systems. As domestic 

consumer preferences continue to evolve, particularly in urban areas, the introduction of 

quality assured products can be a promising avenue for value addition. The survey shows 

that urban market buyers are willing to pay premium prices for differentiated, high-quality 

products, and this is likely to open a window of opportunity for organised women and youth 

groups and entrepreneurs engaged in enset production and marketing, focusing on 

improving the supply channel and capturing growing urban market opportunities.  
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The third market segment is concerned with the evolving demand for enset products in the 

East and Southern Africa regions. Recognised for its organic qualities and affordability, 

enset is increasingly positioned as a low-cost, nutrient-rich superfood with substantial 

export potential and the ability to generate an attractive return. To date, enset products 

worth US$ 2.9 million have been exported (MoA, 2025). The government has set an 

ambitious target to increase this figure to US$ 10 billion over the next five years. While this 

goal reflects strong optimism about enset’s commercial viability, it remains uncertain how 

such a dramatic expansion will be achieved. Realising this potential will require, among 

other things, coordinated efforts to improve quality assurance, strengthen supply chains, 

and develop market infrastructure tailored to regional and international standards. 

Commercial producers in Doyogena appear to be in the forefront of seizing this evolving 

market opportunity. The survey shows that bulla – and to a lesser extent kocho – is regularly 

‘exported’ to South Africa, primarily serving the sizeable Kembata diaspora.16 Many 

members of this community operate small retail outlets in Johannesburg and other cities, 

selling enset products to local consumers. This niche market gives farmers in Doyogena the 

incentive to supply bulla to potential exporters, some of whom are located in nearby regional 

centres. Building on this momentum, key informants and woreda agriculture office 

specialists noted that enset in Doyogena is no longer a subsistence crop: it is a commercial 

product, and local agriculture in the woreda is gradually moving to an exclusively enset-

dominant farming system. This evolution reflects both market responsiveness and the 

strategic repositioning of enset within the regional agricultural economy. 

6.4 Value addition 

Beyond its role as a staple food crop, enset yields a variety of non-edible products. Women 

earn supplementary income from the fibres, which are used to make embroidery products 

like handbags, capes, and baskets, which have also proven to be a major tourist attraction, 

particularly around Dorze kebele near Chencha woreda. Value-added products also range 

from industrial raw materials, including jute for making ropes, strings, sacks, and 

handicrafts, to enhanced food and animal feed that generate supplementary income and job 

opportunities. Enset leaves are a valuable source of animal feed, particularly during the dry 

season when other forage is scarce. Studies have shown that enset leaf has a crude protein 

content as high as 13%. Building on this, researchers in Arbaminch University are processing 

residual products into livestock and poultry feed. This is in a pilot stage; when this approach 

is approved, enset leaf can be an important supplement to other forms of feed. There are 

also immense opportunities to use enset starch, which has properties comparable to potato 

starch, in the pharmaceutical industry as a binder and disintegrant (a pharmaceutical gelling 

agent) for tablets. 

 

16 This is not a formal export channelled through the formal chain but involves supplies sent to fellow 
countrymen and countrywomen.  
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enset processors are also well-positioned to capture the evolving market opportunity, both 

domestically and regionally, for value added, blended, and fortified enset products that are 

rich in vitamins and carbohydrates. Processors, like LUCI in Arbaminch, have launched new 

value-added products in the last two years and are now exploring additional products, such 

as enriched flour and fortified foods tailored for the confectionary industry. Processing firms 

expressed optimism about the future growth in the value-added segment, citing robust 

demand in both local and regional export markets for consumable food items.  

Processing offers multiple advantages: it transforms raw enset into higher-value goods, 

extends shelf life, facilitates transportation, and enhances product presentation, making 

enset more accessible to wider and more lucrative markets. Moreover, processed and 

fortified enset products command higher prices than raw commodities, potentially 

increasing returns for producers and incentivising further commercialisation. However, the 

transition to fortified products remains in its early stages. Regulatory approval from the 

Food and Drug Administration Commission is still pending. Current practices largely involve 

blending and mixing, rather than formal fortification. Bridging this gap will require 

coordinated efforts in product standardisation, regulatory compliance, and supply chain 

development to unlock the full potential of processed enset. 

With growing urban and export demand, small enterprises and processors are well-

positioned to invest in technologies such as modern processing equipment, improved 

packaging and labelling to enhance the value chain. These investments can facilitate the 

adoption of best practices in production, harvesting, and management, assuming better 

price transmission to producers. As market incentives grow, enset growers can also be 

expected to embrace more efficient production techniques to boost productivity and supply 

higher-quality products to the market. The emergence of a quality-conscious local market 

presents a pivotal opportunity to elevate the enset sector from a traditionally low-value, 

subsistence-based system to a high-value, export-oriented ‘tree-like’ crop with commercial 

appeal. Achieving this transformation hinges on coordinated efforts to improve product 

standards, strengthen supply chains, and support inclusive enterprise development across 

the enset ecosystem. 



CLIMATE-SMART AGRICULTURE FOR POVERTY REDUCTION: ENSET-INDUCED TECHNOLOGIES AND EMERGING OUTCOMES 

© Data & Evidence to End Extreme Poverty  79 

Chapter 7: Enset technology and rural poverty 

Estimated poverty lines in Ethiopia in 2016 were set at ETB 7,184 for total absolute poverty 

and ETB 3,781 for food poverty (EEA, 2024). The poverty rate is projected to have risen to 

37% by 2025, based on the international poverty threshold of US$ 2.15 per person per day 

(World Bank, 2025). This increase reflects deepening economic vulnerability, with food 

poverty emerging as the primary driver – intensified by persistent food insecurity, 

inflationary pressures, and declining real incomes. A modest decline in poverty levels is 

anticipated only after 2026, contingent on macroeconomic stabilisation and improved 

access to basic services. 

The Government of Ethiopia, in its 10/10 Agriculture Policy, accorded the highest priority to 

increase the agriculture sector’s productivity. Cognisant of the importance of enset in the 

livelihoods of smallholders, and its contribution to the wider economy, it has recently been 

included in the strategy to enhance food security, improve nutritional outcomes, and reduce 

poverty (MoA, 2015). In the light of this, and as discussed in the foregoing chapters, it is 

assumed that initiatives to introduce improved technologies can enhance farmers' 

productivity and aggregate output, leading to reduced poverty. This chapter examines the 

impact of enset technology on poverty by looking at income, consumption, and farm 

productivity. The model follows similar studies that investigate the impact of crop 

technologies in the country (Berhane et al., 2018; Buehren et al., 2017).  

7.1 Technology and consumption linkages  

Despite enset’s recognised role in the farming system within smallholder agriculture, most 

studies have largely overlooked its specific contributions to household income and poverty 

alleviation. The multidimensional nature of poverty – reflected in productivity, income 

generation, and broader livelihood outcomes – necessitates a nuanced analysis of the 

economic and social impacts of enset. Building on household data, FGDs, and KIIs, the 

previous chapters demonstrated that improved technology users have better income and 

productivity levels. One of the findings from the probit model was that diversification of 

enset products, notably kocho, bulla, and amicho, with value addition, offers great potential 

to reach broader markets and meet diverse consumer preferences.  

Additionally, commercialisation – defined as the proportion of total output excluding sales 

and household consumption – is posited to enhance household food consumption through 

the income–food consumption linkage (Awotide et al., 2016). As discussed in Chapter 2, 

Doyogena consistently outperforms both Chencha and Sodo across all measured 

parameters. While the total number of enset plants harvested in Doyogena is comparable to 

Chencha, its yield per plant is markedly high, at 45.23 kg, resulting in nearly double the yield 

per hectare relative to both Chencha and Sodo. Despite having larger family sizes (measured 

in adult equivalents), Doyogena households benefit from a significantly longer harvest 
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duration – approximately 10 months – compared to just 4.5 to 5.5 months in Chencha and 

Sodo, respectively. Assuming the annual output is allocated exclusively for consumption, 

Doyogena households can meet up to 89% of their daily carbohydrate requirements 

(measured in kocho), a level of self-sufficiency not achieved in the other woredas. 

The survey reveals that households consume more than they store or sell in the market. The 

total supply of kocho includes the quantity received in the form of gifts and stored at home. 

Both adopters and non-adopters of technology consume a total of 346 kg, out of a total 

production of 491 kg kocho per household, which is close to two-thirds of the total output 

(Figure 23) Technology adopters in Chencha do not sell kocho in the market, with a 

significant proportion kept at home. By contrast, non-adopters sell a small amount, 23 kg. 

The pattern in Chencha shows that non-adopters sell more than they store. One plausible 

explanation for this is that adopters diversify their crops and hence sell many other products, 

while kocho is stored for later consumption.  

Figure 23: Proportion of kocho utilisation  

 

Table 23 indicates that commercialisation of kocho by adopters in some kebeles of Sodo 

and Doyogena woredas reaches 20%. On the other hand, non-adopters in Chencha and Sodo 

are commercialising less than 10% of their annual output. This shows that kocho is the most 

commercialised enset product. This is explained by the fact that kocho has a short shelf-life; 

it has to be disposed of. Its productivity per tree is also the highest compared to other 

products. It is the most frequently consumed food by farm households: close to 80% 

households consume kocho regularly.  
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Table 23: Enset production, retention and sales by adopters and non-adopters (kg) 
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 Adopters 50.48 0 -- 6.36 0.07 6 1.9 0.87 2.2 0 0.01 0.46 

Non-
adopters 

61.5 0 -- 8.75 0 10 3.76 1.18 4.4 0 0.00 0.31 

S
o

d
o

  

Adopters 109.76 0 -- 34.08 2.97 10 5.28 3.34 4.5 0 0.09 0.63 

Non-
adopters 

76.43 0 -- 40.33 0 . 4.17 1.58 1 0 0.00 0.38 
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Adopters 91.18 0 -- 109.1 21.1 57.5 10.7 9.87 2.2 0 0.19 0.92 

T
o
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Adopters 87.8 0 -- 66.67 11.39 40.6 6.7 5.31 3.22 0 0.17 0.79 

Non-
adopters 

63.16 0 -- 12.87 0 10 3.86 1.28 3 0 0.00 0.33 

 

Likewise, adopters in Sodo produce more and sell more than non-adopters. A significant 

proportion of adopters consume 462 kg and sold 141 kg in the market. Adopters, however, 

sell a very small portion, about 3 kg of kocho. In Doyogena, adopters consume a significant 

proportion of their produce and sell a small proportion. Farmers in the woreda appear to 

have limited diversification, due their small land size. Diversification is also insignificant in 

Sodo. Land size is a binding constraint, as discussed in Chapter 2. By contrast, farmers in 

Chencha woreda have relatively large farm sizes, allowing them to diversify enset with 

cereals, root crops, and high-value trees.  

Table 23 indicates the mix of other enset products and the consumption and marketing 

behaviour of households. Here, too, we see a measurable difference between adopters and 

non-adopters. Non-adopters in Chencha produce more amecho, bulla and sisal than 

adopters. However, the marketed surplus of these products is insignificant and much of the 

output is used for household consumption. Sisal (qacha) is used for making handicraft 

products, like baskets, rope, etc. It is also sold commercially for processing into jute for 

industrial use.  

By contrast, adopters in both Sodo and Doyogena woredas produce more bulla and sisal and 

supply more of these to the market. This shows that adopters, using traditional-based first-

generation enset technologies like choppers and scrapers, produce and sell more than non-

adopters. On the other hand, neither adopters nor non-adopters supply amicho for the 
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market. Rather, they produce amicho primarily for domestic consumption. This indicates 

that technology adopters have more amicho available to store for consumption. This is 

intended to ensure food security and the availability of emergency food during crises 

triggered by harvest failures due to drought. It can also be observed that a significant 

proportion of bulla produced by adopters in Doyogena woreda is sold in the market. Bulla is 

in fact sold as a cash crop across all three woredas. This is also true for qacha (sisal), much 

of the output of which is destined for the local market. Farmers who are heavily reliant on 

their own production for consumption, like those in Chencha, have little or no surplus to sell, 

which is a key indicator of limited market participation and potentially autarkic 

behaviour. Several other factors contribute to the prevalence of autarky among smallholder 

farmers, including limited market access, poor road infrastructure, lack of transportation, 

and distance to secondary markets. Farmers also lack access to vital market information, 

such as prices, demand, and quality standards, making it difficult to make informed 

decisions. Transaction costs associated with participation in markets, including storage 

shortages and negotiating deals, can also pose challenges to smallholder women. 

7.2 Impact of technology on income and expenditure 

Material-based living standards are typically assessed through indicators such as income 

and wealth. However, actual living standards are measured by consumption or expenditure 

during a particular period (OECD, 2013). Moreover, consumption is considered a better 

measure of welfare as it is easier to understand conceptually, is less sensitive, and is more 

accurate as an indicator than income (Berik, 2018). This analysis uses consumption 

expenditure data, largely because collecting information on household assets and liabilities 

has been proven to be challenging due to issues of sensitivity and difficulties in 

standardising measurement units. This is still consistent with Grootaert’s (1986) suggestion 

that expenditure datasets provide more adequate measures of household welfare, 

particularly in developing countries, as they can capture consumption capabilities better 

than income. Importantly, Dercon et al. (2009) argued that consumption expenditure is a 

more reliable indicator of welfare, as it is less prone to measurement errors and seasonal 

variability. Hence, to assess the welfare impacts of adopting enset technology, detailed data 

on income and consumption expenditure were analysed under the two broad categories of 

food and non-food (
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Table 24).17 Households sell their produce for different reasons. Some households sell it due 

to cash distress, while others sell surplus produce. In line with this understanding, adopters 

in Chencha sell and generate ETB 5,500, as against ETB 1,170 earned by non-adopters. With 

this income, together with income from remittances and gift, adopters earn a considerably 

higher level of income than non-adopters, except in Doyogena (

 

17 While the income data are considered on annual basis, the consumption expenditure data refer to the recall 
period of the past 24 hours. 
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Table 24).  

Sales of grains and vegetables, including tuber crops, account for the largest proportion of 

income generated (
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Table 24). Growing taros, cassava, cabbages, sweet potatoes, and Irish potatoes is common 

in all the woredas surveyed. Households, referring to the past 24 hours prior to the survey, 

reported spending a large proportion of their income on cereals, such as teff, wheat, maize, 

and barley (Figure 24), This shows that households have a deficit in cereals and therefore 

are dependent on the market. This is expected, because in much of the Southern region, 

horticulture, including enset, dominates the farming system, not cereals as such. Farm 

households also consume more animal products, particularly in Doyogena, with a significant 

difference between adopters and non-adopters. This is probably due to the fact that 

adopters diversify their agricultural practices more than non-adopters, and hence are less 

dependent on the market for these food items (Figure 24). 
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Table 24: Household income from sales of crop and non-crop products and non-farm activities (ETB) 
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Teff sale -- -- -- 8,000 11,100 10,214 5,647 -- 5,647 

Wheat sale -- 10,000 10,000 2,750 . 2,750 6,277 9,231 7,191 

Maize sale -- -- -- 10,761 7,020 9,849 2,494 -- 2,494 

Sales of enset (kocho, bulla, 
sisal, seedling, etc) 

5,500 1,170 1,170 6,383 2,619 5,630 3,086 6,239 3,746 

Legumes 5,000 3,000 3,000 7,061 2,625 6,255 1,058 9,250 3,398 

Vegetable 18,000 6,372 7,535 2,990 2,238 2,832 1,360 30,000 3,150 

Fruits 22,500 3,800 3,738 3,006 2,333 2,910 1,339 5,000 1,746 

Others -- -- -- 6,000 -- 6,000 5,600 -- 5,600 

Livestock and livestock 
products 

6,166 12,870 11,996 4,981 3,000 4,754 4,989 27,813 15,729 

Root and tuber crops -- -- -- 8,851 31,529 14,056 6,500 12,143 10,091 

Sub-total 57,166 37,212 37,439 60,783 62,464 65,250 38,350 99,676 58,792 

Off-farm activities like 
agricultural wage employment  

20,100 11,518 11,518 47,538 16,500 41,333 6,820 85,000 29,157 

Non-farm activities like non-
agricultural wage employment 

25,000 27,490 27,283 4,663 10,000 14,219 10,227 18,000 10,782 

Remittances (from 
son/daughter, relatives, friends, 
or others) 

31,000 11,828 14,384 12,250 30,000 15,800 30,676 158,571 58,653 

Formal credit 2,000 -- 2,000 -- -- -- -- -- -- 

Informal credit -- -- -- -- -- -- 3,900 -- 3,900 

Aid/donation, including PSNP -- 7,200 ,200 12,333 -- 12,333 -- 30,300 30,300 
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Saving -- 360 360 -- -- -- 24,400 -- 24,400 

Others -- 5,500 5,500 12,833 -- 12,833 2,000 3,000 2,500 

Sub-total 78,100 63,896 61,045 89,617 56,500 96,518 78,023 294,871 159,692 

Total 135,266 101,108 98,484 150,400 118,964 161,768 116,373 394,547 218,484 
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Figure 24: Household food expenditure, past 24 hours 

 

Households spend a significant amount of their income on non-food items (Figure 25). 

Expenditure on cooking fuel and electricity, schooling, consumable durables, and health 

account for the lion’s share of expenses among non-food items. Surprisingly, non-adopters 

spend more on all of these non-food items than adopters. This is probably due to the fact 

that adopters are relatively self-sufficient in those items and may have already bought and 

stored them earlier. On the other hand, adopters spend more than non-adopters on non-food 

items, such as taxes and contributions. This is expected, because as income increases more 

taxes have to be paid, along with community contributions for local development activities, 

social obligations, etc.  

Figure 25: Non-food expenditure in ETB 

 

There seems to be a significant difference in expenditure between adopters and non-

adopters in Sodo, but not in Chencha. However, food expenditure patterns are more or less 

similar across the woredas (Table 25). 
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Table 25: ANOVA test food expenditure by quantile 

 Woreda Sum of squares Df Mean square F Sig. 

Chencha  

Between 
groups 

0.672 1 0.672 1.647 0.202 

Within groups 39.968 98 0.408 -- -- 

Total 40.640 99 -- -- -- 

Sodo  

Between 
groups 

1.133 1 1.133 2.934 0.090 

Within groups 37.827 98 0.386 -- -- 

Total 38.960 99 -- -- -- 

 

On the other hand, there is a statistically significant difference between woredas in non-food 

expenditure but not a significant difference between adopters and non-adopters. This 

difference could be due to the level of commercialisation and income, and the propensity to 

spend on durable items (Table 26). 

Table 26: Total non-food expenditure by quantile 

  Sum of squares df Mean square F Sig. 

Between groups 3.862 1 3.862 5.928 0.015 

Within groups 194.138 298 0.651   

Total 198.000 299    

7.3 Impact of technology on farm productivity  

Productivity is the major driving factor in the adoption of technology. This being the case, it 

is reasonable to hypothesise that adopting technologies improve productivity levels, leading 

to increased income and reduced poverty levels. To test this, we calculate the impacts of 

adoption on productivity, income, and expenditure, as outcome variables. Technology 

adopters are categorised as the ‘treatment group’ and non-adopters as the ‘control group’. 

Variables that have an equal impact on both the treatment and control groups are chosen to 

calculate the outcome variables, on the assumption that the inclusion of bulky variables and 

the exclusion of important variables greatly bias the results (Caliendo and Kopeinig, 2008; 

Heckman et al., 1997). Multicollinearity issues were also tested with the help of continuous 

variables which have a variance inflation factor (VIF) of less than 1.21, while the discrete 

variables are close to zero. The results show that the variables are free of multicollinearity, 

enabling us to run further regression.  

First, in order to have a consistent estimator and to test the hypothesis, it is important to 

select the key variables. Estimating the selected variables' propensity score is done using a 

probit regression. The difference between the two groups is statistically significant, as 

shown in the STATA results of the p-values given in Table 18 in Chapter 4 for variables 

defined in Chapter 4 – access to credit, marital status, and adult equivalent consumption.  
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A strong covariate balance between treatment and control samples created a homogeneous 

group, simplifying the matching process. According to the Kernel estimate (Bandwidth 0.1), 

the adoption of enset technology significantly impacts enset productivity. In both 

unmatched and average treatment effect on the treated (ATT) samples, adopters show 

significantly higher total productivity than non-adopters. While the unmatched sample 

overstates the effect due to potential selection bias, the ATT estimate provides a more 

reliable measure of the causal impact. The ATT shows a productivity gain of 442.81 kg, 

suggesting a strong (<0.00) positive impact of adoption. That is, households that adopt 

technology are more productive than non-adopters (Table 27). The results from other 

matching algorithms are comparable to those from Kernell estimation algorithm with 

Bandwidth (0.1). Table 28 displays the wide common region support and the relatively 

reasonable distribution of p-scores between the treatment and control groups, suggesting a 

fair balance between the groups. This led to estimating the treatment impact on the group 

under treatment. This result is consistent with similar studies on other crops, where the 

adoption of various agricultural technologies had a positive and significant impact on yield 

(see Abate et al., 2018; Danso-Abbeam et al., 2018). The result clearly demonstrates that 

adopters of enset technology – be it hardware or software – succeed in increasing their 

productivity, with impacts on household income and consumption. 

However, there are a number of challenges households have to overcome when adopting the 

technology. While most of the households interviewed were keen on adopting the 

technology, particularly for processing, access is a problem. For a start, there are no 

multipliers and distributors of the technology itself, particularly for second-generation 

processing technologies. That is, the private sector has not taken the initiative to invest in 

the production of these technologies.  

Table 27: Total productivity – result of average treatment effect on the untreated  

Variable Sample 
Treated 

(adopters) 

Controlled (non-
adopters) 

Difference S.E. T-stat 

Total 
productivity 
(kg) 

Unmatched 848.51 479.22 669.97 64.0 5.69 

ATT 850.12 407.22 442.81 113,12 3.90 

 

Table 28: Propensity matching score common support  

psmatch2 Treatment assignment:  
psmatch2: Common support 

Total 
Off support On support 

Untreated (non-adopters) 0 157 157 

Treated (adopters) 2 141 143 

Total 2 298 300 
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7.4 Estimating treatment effect (adopters) on untreated (non-adopters): 
household consumption expenditure  

Consumption of enset products takes two forms: first, consumption of own production; and 

second, consumption of purchased products. Since producers purchasing enset products 

for consumption is not a common practice, the analysis is restricted to production and the 

proportion saved for consumption is calculated at adult equivalent (Annex 2). As stated 

earlier, a probit model has been employed to select variables that are consistent estimators 

of the household consumption effect due to technology adoption. The three variables – 

access to credit, marital status, and adult equivalent food expenditure – were found to be 

significant. In order to determine the adoption effect on farm household consumption 

expenditure, PSM models are employed using treated and untreated sample households. 

Treated households are considered as adopters while untreated households are considered 

as non-adopters. 

Table 29 shows the outcome for the ATT using the Kernell estimation algorithm with 

Bandwidth (0.1). The impact estimate demonstrates that adoption of enset technology has a 

positive and significant impact (P<0.00) on farm households' welfare, as measured by adult 

equivalent consumption expenditure. According to the findings, adults who are members of 

the adopter group expend ETB 1,768 more on consumption on average than those who are 

members of the non-adopter group. This result is consistent with the findings of Mulugeta 

and Hundie (2012), who examined the impact of the adoption of improved wheat 

technologies on household food consumption in South-eastern Ethiopia. It is also consistent 

with the study by Zewdu (2024), who investigated the productivity effects of improved crop 

varieties to determine the welfare impacts of improved food legume technologies. The 

results from PSM indicate that households that adopt enset technology are likely to have the 

propensity to consume more diversified food items accessed from the market. These 

households are also more food secure than their counterparts. It is also likely that adopter 

households are likely to exhibit greater consumption resilience and to experience reduced 

food poverty. They have more income to spend on smoothing consumption, which is an 

indication of how better off they are. Overall, households that adopt enset technologies have 

a better chance of lifting themselves out of poverty, as evidenced by improvements in both 

productivity and consumption.  

Table 29: Total expenditures per adult – result of average treatment effect on the untreated  

Variable Sample Treated Controlled Difference S.E. T-stat 

Total 
expenditures 
per adult (ETB) 

Unmatched 3,750.41 2,641.22 1,109.17 336.73 3.9 

ATT 3,787.68 2,018.69 1,768.99 483.78 3.7 

 

While enset technology has a marked impact on adopting households, its broader impact 

remains limited due to slow diffusion. Adopters exhibit higher food-related consumption 

expenditure, making them less vulnerable to poverty through two pathways. First, those who 
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embrace first-generation processing technologies – coupled with improved management 

practices – achieve sustainable gains in productivity and income. Secondly, diversification 

strategies, when integrated with technology, enhance household resilience by increasing 

consumption expenditure and reducing poverty, as measured by expenditure proxies. These 

households also develop the tendency to hold food stocks for extended periods, enabling 

them to better withstand climate and market shocks. The rise in household expenditure 

among adopters allows increased carbohydrate intake from kocho, contributing to improved 

food security and reduced poverty levels. Although second-generation processing 

technologies remain in the early stages of diffusion, they present a strategic opportunity for 

public institutions to build on to strengthen food security and promote commercialisation. 

This aligns with the government’s National enset Development Flagship Program, which 

envisions foreign exchange generation through agricultural innovation. With targeted PPPs 

and a strengthened extension system, scaling up enset technology diffusion is both feasible 

and can further reduce rural poverty in the ‘enset belt’. 
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Chapter 8: Challenges and opportunities 

For the vast majority of the population, improved and efficient agriculture remains the most 

viable, if not the only, pathway to increasing incomes, generating employment, and 

alleviating poverty. In this context, enset represents a promising sector of the rural economy. 

Evidence demonstrates that innovations aimed at enhancing the production and marketing 

of enset can effectively benefit both rural producers and agri-businesses (see, for example, 

Poole, 2004). The key question, therefore, is: are interventions currently leveraging 

smallholder farming practices as entry points to introduce technologies and catalyse 

systemic changes in both production and marketing systems? 

This research has comprehensively appraised the diffusion and adoption of ‘game-changing’ 

technologies and devices developed by research centres and universities and diffused for 

farm-level application. It has examined the mechanisms of diffusion and adoption rates to 

date, as well as the potential outcomes, including trends in commercialisation, gender 

empowerment, and income generation for poverty reduction across the sample woredas. 

This chapter provides a concise overview of the major challenges and promising 

opportunities associated with scaling up and scaling out these technologies, and best 

practices to advance the enset sector. By addressing these challenges and leveraging the 

opportunities, Ethiopia can unlock the full potential of enset to achieve its poverty reduction 

goals and build a more sustainable and resilient enset farming system.  

8.1 Building local capacity 

The research reinforces current concerns that enset is not only a forgotten but effectively an 

‘orphan’ crop, rarely featuring in agriculture plans and programmes in the respective 

woredas. Public policy continues to prioritise staple grains and cash crops, with no or little 

consideration to indigenous crops like enset, despite their critical role in sustaining millions 

of rural households. The research clearly reveals that local agricultural offices offer little to 

no support to growers relating to agronomy, markets, or technology: no field days and 

training events are organised to inculcate best practices and to link growers with secondary 

markets. A measure of this neglect is the lack of extension guidance on critical aspects 

such as spacing, timing, intercropping, harvesting, processing, and management – 

information that is readily available for other crops. Women, in particular, have very limited 

access to training and extension services. About 94% of the respondents to the survey 

conducted for this study have had no extension advice on any aspect of enset cultivation. 

Despite these constraints, innovations, adoption, and intensification are occurring, albeit in 

fragmented and informal ways, as revealed by this study. The survey data clearly indicate 

that farmers rely more on their years of practical experience and their intuitive 

understanding of farm management and market dynamics than on guidance from 

development agents and horticulture specialists. This research recommends strengthening 

the capacity of local agriculture units responsible for extension and advisory services as a 
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critical step towards accelerating technology adoption and facilitating the transition to a 

commercialised enset-based farming system.  

8.2 Impact on poverty  

The research has established that enset, as a perennial crop with a multi-year lifespan, can 

play a significant role in poverty reduction. It offers a stable and predictable income by 

promoting livelihood diversification and supporting sustainable farming. Communities in 

Sodo, Doyogena, and Chencha woredas are in the forefront of diversifying their production, 

with enset featuring prominently in their farming systems. The research demonstrates that 

enset cultivation, particularly when combined with annual crops, provides a reliable and 

sustained income to smooth consumption expenditure and reduce poverty. An important 

finding of the research is that technology adoption is more likely to mitigate the impacts of 

climate change when households diversify their farming practices. This underscores the 

need for targeted interventions to support enset growers in scaling up diversification to 

enhance productivity and returns from the small plots of land they currently cultivate.  

8.3 Technology adoption 

Enset technology generation and transfer process involves a wide array of actors, including 

researchers, farmers, extension workers, and traders, among others. Donor organisations 

and public sector agencies with an interest in technology transfer also play a role. 

Collaborative partnerships should define the business model relating to enset technology 

diffusion, with different actors playing their part in addressing the multifaceted challenges. 

At the moment, however, each actor functions largely independently, with the diffusion 

process almost exclusively occurring through rural technology centres and universities. This 

is both ineffective and unnecessary. Low adoption rates are largely due to the lack of 

commercial-scale multiplication and lack of a market-based dissemination mechanism. 

While research institutions have the expertise required to design prototype innovations, it is 

the private sector that must take the lead in the production and scaling up of affordable 

technologies. Research centres should forge strategic partnerships with private enterprises 

to enable broader coverage and sustained adoption. Overreliance on donor funding has 

created a fragile system, because once external support wanes, technology transfer efforts 

risk coming to a halt. A resilient, market-driven model, anchored in collaborative 

responsibility, is the key to overcoming the multifaceted challenges enset farmers are 

currently facing. 

8.4 Diffusing improved landraces 

While researchers press farmers to adopt improved harvesting and processing technologies 

to deal with the current loss and to ease the workload on women producers, adoption of 

improved enset varieties must run in parallel with this process. The approach to scaling 

must foremost focus on diffusing tested and validated landraces to the most appropriate 
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geographic locations, predominantly in the ‘enset belt’. This research has established that 

interventions to diffuse improved enset varieties lags far behind demand. Numerous enset 

landraces have been identified and characterised by research centres, particularly by Areka 

Agricultural Research Centre in Wolaita zone. Research trials have also been carried out 

under station conditions at various research centres. However, supplying growers with 

appropriate varieties is a long way off and demand remains unsatisfied. Current consumer 

behaviour and the evolving export market for enset products provides a tremendous 

opportunity to growers to plant early-maturing, high-yielding, and disease-resistant varieties 

and to supply quality-assured enset products. Interventions must also consider training 

farmers with associated best management practices to tackle diseases and pests that 

ravage enset farms. 

8.5 Closing the gender gap 

Women and youth groups who operate the so-called ‘game-changing’ second-generation 

technologies have expressed dissatisfaction. The machines are prohibitively expensive, 

overly complex to operate, and lack spare parts or maintenance services from those who 

initially introduced them. Women, in particular, feel that the technologies supplied by 

research institutions are not designed for household-level use. The processing technology – 

especially that introduced by Arbaminch University – is bulky and cannot be easily moved to 

other locations to provide rental services across neighbourhoods. Moreover, the technology 

requires electricity or diesel, further discouraging producers from adopting it. Unsurprisingly, 

interest remains low. The conclusion is clear: researchers must prioritise the development of 

small-scale, cost-effective, efficient technologies that women can operate, and must 

reinforce this with reliable maintenance and support services. 

8.6 Developing product markets  

Farmers produce enset primarily for domestic consumption, with very limited participation in 

markets, suggesting potentially autarkic behaviour. This is reinforced by the absence of 

structured systems linking producers to broader markets. A snapshot analysis of pricing and 

market structures reveals fragmentation and high variability, particularly between local 

markets and Addis Ababa. Many producers lack access to market information; this 

disempowers women in particular, as they cannot respond to demand and price variability. 

Strengthening market integration through improved organisation, access, transport, and 

reliable information could transform enset into a commercially viable and sustainable 

product that can support rural livelihoods. This can offer the opportunity for local 

cooperatives to become one-stop shops and service providers for aggregation and 

marketing. However, while it is recommended that this possibility be explored further, a 

market-driven approach should be adopted to increase the production and marketing of 

enset products through an organised network of traders, retailers, and farmers. Associated 

with this, collection and market centres must be built, training must be provided on selection 
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and grading, processing, and packaging, and farmers and entrepreneurs must be made 

aware of the intricacies involved in exporting products. The national Horticulture Association 

could take the lead on this.  

8.7 Value addition 

Processing technologies can significantly impact the utilisation and marketability of enset, 

especially through bio-fortification to increase nutritional value. Modern processing methods 

can also improve efficiency, reduce post-harvest losses, and extend the shelf life of 

products, leading to increased profitability. This then translates into enhanced economic 

opportunities, further allowing for higher prices and eventual commercialisation of the enset 

economy. Improved techniques, like improved packaging and preservation, following 

processing, can allow for a longer storage and distribution system, reducing waste and 

attracting wider consumer demand and increased market opportunities. In short, processing 

technology is crucial for realising the full potential of enset. This process is at the early 

stage but its potential for commercialisation of enset remains valid. With a more supportive 

enabling environment, the private sector can take the lead in biofortification, supplying both 

domestic and international markets with processed and value-added products. 

8.8 Building on opportunities 

The demand for organic food products is growing fast across the world. As smallholder 

producers struggle to pay for inorganic fertilisers and crop protection chemicals, there is a 

prima facie case for exploring the possibilities of organic certification for potential exporters 

of enset products. Although it is perhaps too early to initiate this and to expect certification 

in the short term, the implications for the intensification of production practices and the 

commercialisation of enset economy cannot be discounted. Until this comes about, policy 

should concentrate on supporting smallholder producers to effectively exploit the 

growing domestic and regional market opportunities. Improving market access is as 

important as technology adoption itself. At this stage, growers do not face any competition 

in domestic and/or export markets in terms of price and stringent food safety and quality 

standards. That said, issues related to product quality (grades and standards) must be 

addressed effectively to access emerging foreign markets. This is arguably the most 

challenging work that lies ahead.  

There are several other complex challenges that need to be addressed. As discussed in 

Chapter 2, at this stage smallholder enset-based farming systems remain insufficiently 

structured to respond to the growing domestic and overseas demand. The crop is subject to 

sub-optimal post-harvest and storage conditions, with significant losses, both in terms of 

quantity and quality. Appropriate packaging and storage facilities are extremely limited or 

unavailable to most smallholders. In some locations, farmers are being introduced to PICS 

bags, possibly for bulla, but these are not widely adopted. In the end, post-harvest losses 
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continue to occur at every stage of the supply chain. Reversing this, through investment in 

appropriate technology, will go some way towards improving the quality of the products 

supplied to the market. 

8.9 Conclusion – looking ahead 

Farmers are optimistic about the future of enset production, anticipating increasing demand 

for enset products due to diminishing land size and shifting consumption preferences. Many 

are proactively planting enset to address resource scarcity and capitalise on urban market 

demand. To support this trend, targeted extension services and a consistent supply of 

quality products are essential for large market actors. To catalyse action and ensure the 

findings of this research inform policy and practice, consistent with the National Enset 

Development Flagship Programme, we recommend organising a regional workshop in 

Arbaminch to bring together key stakeholders, including policymakers, researchers, donor-

funded projects, NGOs, and private sector actors. This would aim to: 

• disseminate the research’s findings on enset technologies and emerging outcomes, 

including empowering women, commercialisation, and poverty reduction; 

• facilitate multi-stakeholder dialogue on the implications for public policy, investment 

priorities, and inclusive innovation; 

• identify actionable pathways for scaling sustainable technologies and strengthening 

value chains; and 

• foster collaboration across institutions to align efforts and leverage synergies in the 

enset sector. 

Arbaminch offers strategic relevance due to its proximity to the enset-growing communities 

covered by this study and its role as a regional hub. The workshop would serve as a platform 

for translating evidence into impact, shaping responsive policies, and mobilising support for 

transformative initiatives. 

Finally, we strongly recommend that DEEP commissions a similar study in the central and 

western regions of the traditional ‘enset belt’. This would contribute to the creation of a 

comprehensive dataset that can be used to guide the design of appropriate and region-

specific interventions. The traditional ‘enset belt’ encompasses over 200 woredas, many of 

which are located in the central and western zones. While the findings from the current 

study can be reasonably extrapolated to other enset-growing regions of the country, it would 

be useful to launch a similar study covering the central and western regions, given their 

distinct agroecological conditions, varietal diversity, and socio-economic contexts. 

Conducting such a targeted study is essential in order to capture the full picture and to 

support inclusive, evidence-based programme design.  
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Annexes 

Annex 1: Proportion of kocho utilisation at a household level in kg – commercialisation effect 
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Chencha 
Adopters 197.0 151.1 0.0 35.3 1.6 9.1 0.0 77 

Non-adopters 259.6 195.5 23.6 19.9 0.7 19.9 9.1 75 

Sodo 

Adopters 658.7 463.0 141.0 27.4 0.0 27.0 21.4 70 

Non-adopters 433.3 378.3 3.3 50.4 0.0 1.3 0.8 87 

Doyogena 
Adopters 872.7 496.5 175.4 180.4 0.0 20.4 20.1 57 

Total 872.7 496.5 175.4 180.4 0.0 20.4 18.1 57 
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Annex 2: Model output PSM: household adult equivalent consumption expenditure 
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Annex 3: enset marketing channel (source: Chaka et al., 2016) 
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Annex 4: Household survey questionnaire 

Household Survey on Climate-Smart Agriculture for Poverty 

Reduction፡ Case of enset  

Data and Evidence to End Extreme Poverty (DEEP), Ethiopia 
Challenge Fund 

Objectives of the survey  

Climate change and poverty are moderated through agricultural production. Projections 
show that crop yields will continue to dwindle, further exacerbating food security and 
poverty across many parts of the country. Thus, the objective of this proposal is to 
investigate and analyse climate-resilient agriculture practices and associated technologies 
involving enset, and to generate datasets and insights to impact policies and programmes 
addressing poverty and vulnerability in Ethiopia. More specifically the study aims to assess:  

• adoption and scaling up of enset technologies;  

• traditional values and beliefs relating to the adoption of technologies;  

•  the efficiency gains arising from adopting improved processing technologies; and  

• the most feasible model to facilitate private sector-led investment.  

The study aims to generate insights that are relevant from a policy perspective for scaling 
up enset cultivation and associated technologies. 

SECTION I: COVER PAGE 

Survey on Climate-Smart Agriculture for Poverty Reduction by Data and Evidence to end 
Extreme Poverty (DEEP), Ethiopia Challenge Fund 

Consent form: 

Dear enumerator: Before beginning the survey, please read the following statement to the 
respondent: 

This research project, conducted jointly by DEEP and AGRI-BILCHA, seeks to identify best 
practices for optimising enset production, processing technologies, and extension services. 
The study will gather primary data from selected woredas in Ethiopia’s central and southern 
regions, generating insights to inform policies and strategies aimed at scaling up enset 
production as a solution for food security and poverty alleviation. 

To achieve this, we will ask you about enset farming practices, access to information, 
extension services, production and processing technologies, efficiency gains from adoption, 
challenges, and future development paths. Your participation is voluntary, and the 
information you provide will be used solely for research purposes. Your responses will 
remain anonymous and strictly confidential. Your name will not be included in publicly 
available data, and participation will not impact any benefits or subsidies you receive now or 
in the future. The interview will take approximately one hour. 

Consent confirmation: 

Has consent been given? (01 = Yes, 00 = No) [ __ __] 
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Note to enumerator: If the respondent does not wish to participate, politely thank them and 
conclude the interview. 

SECTION 1: AREA IDENTIFICATION 

1.1 Study area and household information 

 Description   Code 

1.Region  
Southern Ethiopia, 
Central Ethiopia 

5 Respondent ID  

2.Zone  
Wolaita, Kambata, 
Gamogofa 

6 Name of respondent   

3.Woreda  
Sodo Zuria, 
Doyogena Gana, 
Chencha Zuria 

7 
Kebele name where the 
respondent lives  

 

4. 
Kebele/peasant 
association 

 8 Types of respondent 

1= Treatment household – 
that owns large-size enset 
plant  

 

2= Control household – that 
owns small-size enset plant  

 
 

1.2 Field staff details and location information  

1 Enumerator name/ 

2 Supervisor name / 

3 GPS COORDINATES OF THE DWELLING (UTM READING). 
 
LATITUDE (N)  /_____/______/_______/                    LONGITUDE (E) )  /_____/______/_______/            

Altitude (metres above sea level) __________________ 
 

4 Agro-ecological classification of area where the household lives  

1. Low land (ቆላ)      2. Mid-land(ወይናደጋ)    3. Highland(ደጋ)   4. Humid highland (ውርጫማ ደጋ) 
2. (5) If any other, specify _____________ 

6 DATE OF INTERVIEW:   
[DAY / MONTH / YEAR]  

 

/   / 
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SECTION 2: Table 1: HOUSEHOLD ROSTER 
This section is dedicated to capturing information on household members' age, gender, relation to household head, education, main source of income 

 0 1. 2. 3. 4 5 6 

INDIVI
DUAL 
ID 

 
NAME  
 
List all 
household 
members 

 

What is [NAME]'s relationship 
to the head of household? 
HEAD....................1 
SPOUSE................2 
SON/DAUGHTER….3 
GRANDCHILD…….4 
FATHER/MOTHER….5  
SISTER/BROTHER….6 
NIECE/NEPHEW…...7 
UNCLE/AUNT.........8 
SON/DAUGHTER IN-LAW...9 
FATHER/MOTHER IN-
LAW…………10 
BROTHER/SISTER IN-
LAW……….11 
GRAND PARENTS…….12 
OTHER RELATIVES….13 
SERVANT..................14 
NON-RELATIVES……..15 

What is the 
sex? 
 
MALE....1 
FEMALE.2 

How old is 
[NAME] 
(COMPLETED 
YEAR)?   
 
IF 
RESPONDENT 
DOESN'T 
KNOW, USE 
YEAR OF BIRTH 
TO CALCULATE 
AGE  
 
 

Level of 
education 
(household 
members five 
years old and 
above)) 
 
 
 
(USE 
ATTACHED 
EDUCATION 
CODES) 
1) Unable to 
read and write     
 2) Read and 
write only   
3)Primary 
(Grades 1–6) 
 4) Secondary 
(Grades 7 and 
8)  
5) High school 
(Grades 9–12)  
6) Tertiary 

What is [NAME]'s 
marital status? 
 
 
 
 
 
 
   (Only for head)  

 
What is/was [NAME]'s 
main occupation? For 
ages above 10 age 
Crop production..…1  
Livestock 
production……….….2  

Mining…………..…….3  

Trading…………..…...4  
Handicraft (Carpentry, 
woodwork, metal work, 
etc)…………….5  
Employed 
(salaried)……….6  
Wage work (casual) 
………….7  
Rent (house, land, oxen, 
donkey,)……….8  
Transportation (including 
local) ……..9  

 Remittance…………...10  

Student…………….11  
Unemployed…………12 
Retired………………….13 
Elderly sick……..14  

Cottage…………………15  

Others…………………..16  
 

1         

2         

3               

 
MARRIED ...1 
NOT MARRIED ...2 
DIVORCED.......3 
WIDOWED -----4 
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Section 3: Enset production  

3.1 Area and production, productivity, and yield gap (2016/2017) 

3.1.1 Total landholding by the household (include land with different crops, pasture land, 
forest, and other) ________ hectares (total area of land he has access to, including renting-in 
and crop sharing) 

3.1.2 Size of total cultivated area by the household ----------hectares (i.e. area covered with 
annual and/or perennial crops cultivated, including area covered by renting-in and crop 
sharing). 

3.1.3a. Estimated area planted with enset ……………. in hectares. 

3.1.3b Why do you grow an enset ?1= Maximise food security 2=Agro-ecology more suitable 
for producing enset 3=Drought-resistant/climate-resilient  4= better income compared to  
other crops 5= Tradition and culture 6 = Other reasons___________   

3.1.4 Crop diversification: What crops (enset and other crops) are cultivated on your farm in 
the 2016/17 Meher season?  

Table 2: Crop diversification (reference period – Mehere 2016/17) 

  Type of crops 
(use crop code) 

Area covered 
(hectares) 
NB – convert all local units to 
hectare equivalent) 

Volume of production 
(quintal) 
NB – convert all local units to 
quintal equivalent) 

1  Enset     

2       

3       

4       

5       

6       

7       

8    

9    

10    

 

   Crop code: 

1 Enset 6 Sorghum Yam 

2 Maize 7 Haricot bean Apple 

3 Wheat 8 Chickpea Potato 

4 Teff 9 Pea Sweet potato 

5 Barley 10 Other_________ Cabbage 

    Casava 

 
3.1.5 Number of enset plants harvested in (2016 Belg and 2016/17 Mehere E.C. or Megabit 2016 

till Yekatit 2017), consider both fully matured and non-matured ___________________ 

3.1.6 Total volume of enset production in kg (2016 Belg and 2016/17 Mehere E.C.) 1. Kocho -----------
---2. Bulla…………..…… 3. Hamecho _______________ 4. Others___________ 

3.1.7 Enset plantation by age (consider those above one year only): (1) 1 to 2 years as % share of total 
_____  

(2) 3 years as % of total _________(3) 4 years as % of total_____(4) 5 years and above as % of 
total __ 

3.1.8 What is the minimum years of harvesting? _____________ years  
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● Local variety ___________ Improved variety ___________ 

3.1.9 What is the maximum years of harvesting? ____________ years. 

● Local variety ___________ Improved variety ___________ 

3.1.10  Currently, do you have fully matured (ያበበ እንሰት) enset plant on your farm? 1. Yes, 2. No  

3.1.11 If yes, number of enset plants fully matured and ready for harvesting _____________ 

   (በዚህ ጥናት ወቅት በእንሰት ማሳዎ ላይ ያበበ እንሰት በቁጥር )______  

3.1.12   How often do you harvest before full maturity? (1) Sometimes (2) Most of the time (3) All the 
time (4) Never 

3.1.13  If you harvest before full maturity, what are major reasons? (1) When lack alternative food 
source (2) Due to high preference to consume it at its early stage (3) Medicinal reason  (4) For 
livestock feed shortage 5) If any other reason, specify _________________  

3.1.14 Are you growing improved varieties of enset ? Yes………….No………… (NB: improved refers to 
those distributed by research centres and universities) 

3.1.15 If yes, how did you get an improved enset variety? (1) From research centres (EIAR and RARC) 
(2) Through woreda extension (3) Other farmers (4) Donor projects (5) Specify, if any others 
_____________ (Multiple responses possible) 

3.1.16 What are the key advantages of producing using improved enset varieties over local landraces? 
(1) Early maturity (2) High yield (3) Improved nutritional content (4) Disease-resistant (5) Have good 
flavour (6) Specify, if any other ______________ (Multiple answers are allowed) 

3.1.16a. How many enset varieties do you have in your current enset farm? (አሁን በያዙት እንሰት ማሳዎ 

ስንት አይነት የእንሰት ዝሪያ አሎት ?  

3.1.16b, How many of these are preferable for kocho ________ bulla______ hamecho ____ medicinal 

________? ከነዚህ ውስጥ ስንቱ ለቆጮ-------------- ስንቱ ለቡለ ------------- ስንቱ ለሀምኢቾ_______ስንቱ ለመድሃኒትነት ------

------- ተመራጭ ናቸው  

3.1.17 Average annual production of enset products for full year in terms of kocho, bulla, hamecho 
products?  

3.1.18 Out of total production obtained above, how much is consumed at household level? 
_________amount sold __________ amount stored _________ amount lost _________ 

Table 3: Annual output from enset products 

Type of product  
Kg per enset 
plant  

 
Birr / enset plant  

Total volume of production in 
kg (convert all local to 
standard unit) 

Total value in: 
Birr 

Kocho     

Bulla     

Hamecho     

Non-food (such as 
sisal (qacha)) 

    

 
Table 4: Enset production and utilisation 

Note to the enumerator: Please validate/cross-check quantity lost as total production – 
(consumption + sale+ storage + other outlays) 

3.3 Does your family consume enset products throughout the year? 1= Yes 2= No 3= Only in 
a lean season 

3.4 When do you harvest enset? 1=Before harvesting other crops 2= When there is demand 
in the urban market 3=When there is drought 4= When there is food shortage 5= When there 
is crop failure 6= Other … (Multiple responses possible) 
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3.5 Please share your perceptions on the following questions 

Table 4: Perception questions on enset production 

3.5a Is production of enset a preferable business for younger families?  1. Yes 2. No 3. I don’t 
know 

3.5b Disease-resistant varieties may not be preferable for human 
consumption (because they take longer to cook, lack flavour)  

   

3.5c Varieties that are preferable for human consumption and meet 

productivity requirements are very few in number (ለምግብነት 

የሚመረጡና ምርታማነትን የሆኑ ዝሪያዎች ጥቂት ናቸው)፤ 

   

3.5d Is enset perceived as inferior (poor man’s) food?     

3.5e Do producers practise value addition before marketing? (ለምሳሌ፡- 

ጨምቆና ተሽሽሎ ገበያ ማቅረብ)  

   

 
4. Technologies  

4.1 Enset processing technologies at household level 

4.1.1 Are you aware of the recently introduced technologies, such as enset scrapers, 
squeezers, and fermenting machines produced by Sodo, Melkassa, Bako and other research 
centres and Arbaminch university? 1. Yes 2. No (If no skip to 4.1.7) 

4.1.2 If yes, have you accessed and used them thus far? 1. Yes 2. No 

4.1. 3 If yes, is there a quality and price difference between kocho and bulla processed using 
traditional tools and using improved machines? Yes/No 

4.1.4 Who has given you training on operating the machines? 1= Development 
agents………….2=Research centres/universities 3= local agents selling the machines 4= fellow 
farmers 5= other……. (specify) 

4.1.5 Who is giving you maintenance services, if you need them? 1=Local agent 2= Local 
handy man 3= Local shop keeper 4=Outside technicians 5= No maintenance service 

4.1.6 Is it easy for women to operate the machines? Yes/No 

4.1.7 If no at 4.1.1 , do men operate them then? Yes/No 

4.1.8 Have the machines reduced the days a woman requires to harvest and process? 
Yes………No………… 

4.1.9 If yes, by how many days is labour reduced to scrape one enset plant? To 
squeeze?………. To ferment? …………… 

4.2 Questions for ADOPTERS and NON-ADOPTERS of enset technologies 

Adopters: Those who have applied enset production, processing, packaging, and other 
technologies and improved practices
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Table 5: Reasons for adoption and non-adoption of enset technologies (non-adopters – those who do not apply technologies and improved practices for 
production and processing of enset) 

  
 

 
For ADOPTERS (multiple options possible) 
  

 
For NON-ADOPTERS (multiple options possible) 
 

  
 
S.No 

What types of technologies and 
improved practices are you 
applying in: 
o Production 
o Processing 
o Harvesting 
o Fermentation 
o Packaging? 

 
Codes on why they make use 
of technologies and practise 
production or in any other  
Refer to [Code m] 
 

 
QUESTION: Why not use the 
technologies in enset 
production or in any other? 
 
 

 
Codes on why don’t they 
make use of technologies 
and practices in enset, wheat, 
and maize production 
Refer to [Code n] 
 

Enset 1 Seedling selection/planting 
material 

   

2 Land preparation     

3 Use of compost/manure    

4 Clean and disease-free enset 
planting material  

   

5 Improved variety of enset     

6 Herbicide and pesticide    

7 Scrapper    

8 Miller and squeezer    

9 Chopper    

10 Fermenter    

11 Packaging technologies    

12 Others:___________    

[Code m] [Code n] 

1 = [The method/practice 
enhances yield extent (better 
yield advantage)] 

5 = [Better product marketing 
demand] 
 

1 = [Do not know the method] 7 = [Incompatible/unsuitable seedling] 
 

2 = [It reduces production 
costs] 

6 = [Prices are affordable] 
 

2 = [I know the method, but it 
does not help (it is not useful)] 

8 = [My own saved seedling is better (drought- and 
disease-resistant)] 
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3 = [Food quality (bread and 
taste, cooking time, etc.)] 

7 = [Better germination rate] 
 

3 = [I used to do it, but doing 
so costs me too much] 

9 = [Expensive/high cost] 

4 = [Drought resistance)] 8 = [Others, please mention as 
many reasons as you can] 

4 = [Lack of access 
(unavailability)] 

10= Colour and taste not so great 

9= Better hygiene 9= Reduce labour (less burden) 
 

5 = [Unreliable/untimely/late 
supply] 

11 = [Others, please specify] 

11= Better product price  6 = [Lack of capital to 
purchase] 

12= Lack of maintenance service 

12= Minimise harvesting and 
processing loss 
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5. Enset commercialisation and marketing 

5.1 Table 6: Enset commercialization in the 2016/17 E.C. Belg and Meher seasons    

 
Enset 
products 

How much was your 
production harvested 
during the 2016/17 
E.C. cropping season? 
[in kg] 
 

Preference 
for enset 
product 
consumption 
(Code 1) 

  How much 
was sold? 
[in kg] 
 

What was the 
most 
 important 
reason for 
selling …? 
 
[Code 2] 
 

How 
satisfied are 
you with the 
market? 
[Code 3] 
 
 

In the last cropping 
season, did you 
store … enset to sell 
later, wait for the 
price to increase? 

1. Yes 2.No 

If yes, how 
much 
 of this 
produce did 
you store? 
[in kg] 

Kocho          

Bulla          

Hamecho          

Kacha           

 

5.2a. Over the last 10 years, the number of enset plant ready for consumption at your enset farm has been (1) increasing (2) decreasing  (3) 

remained the same _____________ (4) other _________________ (ካለፈው አስር ዓመታት በማሳዎ ያለው ለምግብነት የደረሰ እንስት ብዛት ------ እየሆነ ነው፡፡ (1) እየጭምር  

(2) እየቀነሰ  (3) ተመሳሳይ ሆኖ ቆይቱዋል:: 

5.2b. Value of matured enset plant when it is sold without processing? (በአማካይ አንድ የደረሰ እንሰት በቁመና እስከ ስንት ብር ይሸጣል?) በጣም ትልቅ ቢሆን -----------

--- መጠነኛ ቢሆን………….. አነስተኛ ቢሆን------------ 
5.2c Revenue from sales of seedlings during one year. 1= Number of seedlings sold__________2= Revenue generated in Birr_______ 

[Code 1] Code 2 [Code 3] 

1.My family always 
prefers to consume 
enset products in a meal 
even when there are 
options  

4.We prefer to consume 
only during festivals  

1 = [Because I have 
surplus (more than 
home consumption/ 
yield] 

4 = [To buy other or less cheap crops for 
home consumption] 

1 = [Highly satisfied] 
 

4 = 
[Dissatisfied] 
 

2. My family prefers to 
consume enset products 
as a last resort (when no 
other option) 

5.Elderly prefer to consume 
enset products compared 
to young generation  

2 = [To cover expenses] 5 = [Because I mainly produce for 
marketing] 

2 = [Satisfied] 
 

5 = [Highly 
dissatisfied] 
 

3.enset products are 
always in our meal  

6. Specify, if any other 
___________ 

3 = [To pay for credit] 6 = [If other, 
specify_________________________________] 

3 = [More or less 
satisfied] 
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5.2 Table 7: Marketing of enset products in the 2016/17 E.C cropping season? 

Kocho Bulla Hamecho Where do 
you sell 
your enset 
products? 
[Code 6] 

Mode of 
transport 
[Code 7] 

Who are 
your 
customers? 
[Code 8] 

View 
on 
current 
market 
price  
[Code 
3] 
 

Who 
decides 
the 
market 
price?  
[Code 
4] 
 

Is  
there 
enough  
market 
demand? 
[Code f] 
1=Yes 
2=No 

If no, 
mention 
as many 
reasons 
as you 
can for 
the 
absence 
of 
demand 
[Code 5] 
 
 

View 
on 
current 
market 
price 
 [Code 
3] 
 

Who 
decides 
the 
market 
price? 
[Code 
4] 
 

Is  
there 
enough  
demand? 
[Code f] 
1=Yes 
2=No 

If no, 
mention 
as many 
reasons 
as you 
can for 
the 
absence 
of 
demand  

View 
on 
current 
market 
price 
[Code 
3] 
 

Who 
decides 
the 
market 
price? 
[Code 
4] 
 

Is  
there 
enough  
demand? 
[Code ]1. 
Yes, 2. 
No 
 

If no, 
mention 
as many 
reasons 
as you 
can for 
the 
absence 
of 
demand  
 

               

               

 
 

[Code 3] [Code 4] 
 

[Code 5] 
 

[Code 6] 
 

[Code 7] 
 

[Code 8] 
 

1 = [Very low]            3 = [Fair]   
5 = [Very high] 

1 = [The buyer]       3 =[Both 
of them]   6 = [Other, specify] 

1= High price due to 
increased production 
cost 2= Low product 
quality 3= Less 
preference by 
consumers  

1= Local/primary market  
 2= Supply for secondary 
market 

1= 
Walking 
distance, 
carrying 
supplies 
  2= bajaj  
3= 
vehicle   

1= Local people in the open 
market  
2=Aggregators/local suppliers 

2 = [Low]               4 = [High]    2 = [Farmer/seller]     4 = 
[The government] 5= Broker  
 

4=Lack of access to 
market 
 
5= Lack of 
awareness/promotion 
 

3= For 
wholesalers/aggregators 
 4= Cooperatives 
5= Through contractual 
arrangement  

4 = 
Donkey  
 5 = 
Others----
- 

3= Wholesalers 4= supplying to 
restaurants  
5= Buyers from cities 



CLIMATE-SMART AGRICULTURE FOR POVERTY REDUCTION: ENSET-INDUCED TECHNOLOGIES AND EMERGING OUTCOMES 

© Data & Evidence to End Extreme Poverty  119 

6. Climate resilience and enset production  

6.1 What are the major changes that have taken place in your area in the past 10 years? 

Table 8: Climate-related changes over the past 10 years 

 Items Changes  

1 Temperature  Increase 2. Decrease 3. No changes 

2 Rainfall Increase 2. Decrease 3. No changes 

3 Water sources Increase 2. Decrease 3. No changes 

4 Recurrence of drought Increase 2. Decrease 3. No changes 

 
6.2 In your opinion, how do you rate the volume of enset production over the past 10 years? 

1= Increased 2 = Decreased 3 = No change 
6.3 How far do you believe the production of enset is climate-resilient in terms of the 
following?  

1) Via improved soil fertility management 
2) Drought resistance  
3) It motivates application of organic fertiliser (e.g. compost and farmyard 
manure) 
4) Others ______________  
          Code [ 1= Highly 2= To some extent  3= I don’t believe it is climate-resilient 
at all] 

6.4 Have you taken any innovative actions/copping strategies to increase resilience to 
climate change? 1=yes 2=no 

6.5 If ‘yes’ what are these innovative actions? 
1= Increased enset production 2= Adopted drought-resistant varieties 3= Increased 
crop diversification 4=Other________ 

6.6 A strategy for intercropping with enset – what are major legumes, vegetables, root crops, 
and other products produced in your plots? Select from the list= multiple responses 
possible 

1 Vegetables 

2 Tree crops such as coffee 

3 Root and tuber crops 

4 Legumes 

5 Other_________ 

 

7. Extension services for enset production  

7.1  Extension services for enset 

7.1.1 Do you have access to extension services for enset? 1. Yes 2. No 

7.1.2 If yes, frequency of extension contact in every three months__________ 

7.1.3 If yes, what does the extension service focus on? 1= Improved production techniques 
and practices  2= Improved  processing technologies 3= Marketing  4= Value addition 5= 
Others__________ 

7.1.4 If yes, who is providing the extension service? 1= Agricultural office/development 
agent 2= Research centres 3= Universities 4= Other __________________ 

7.1.5 If yes, how satisfied are you with the extension service? 1= Highly satisfied 2= Fairly 
satisfied 3= Not satisfied 4= Highly dissatisfied  

7.2 Do you use improved storage technologies/practices? Yes/No 
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7.3 If yes, what types of technologies are you using? 1= Hermetic storage bags 2= Improved 
pits 3=In-house facilities 4= Other 

7.4  For how long do you store enset products (in months) 1=kocho ____ 2= Bulla________ 

8. Role of women in the production and processing of enset  

Table 9: How many hours do men and women spend on the following activities in 
aggregate in a year?  

Activity Male head/spouse 
male labour  

 Female head/spouse 
Female labour   

Propagation of enset seedling ___ hours  ___ hours 

 

Application of compost/organic 
manure 

___ hours  ___ hours 

 

Planting enset seedling ___ hours  ___ hours 

 

Cleaning and weeding enset 
land 

___ hours  ___ hours 

 

Enset production scrapping ___ hours  ___ hours 

 

Enset fermentation ___ hours  ___ hours 

 

Enset marketing (transporting, 
packaging etc) 

 ___hours  ___ hours 

 

Preparation and cooking  ___hours   ___Hours 

 

 
8.2 Do you believe social norms and traditional beliefs are fundamental causes of women’s 
burden in enset production and processing? 1. Yes 2. No  

Do you think this will continue in the future? 1. Yes 2. No 

Do young women/girls currently engage in processing enset? 1. Yes 2. No 

 

Section 9: Enset production for poverty reduction  

9.1. Please tell us the sources of annual income and the average annual income you obtain 
from these different sources. 
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Table 10: Average annual household income 

S. no Average annual household gross income obtained from different sources in the 
2016/2017 cropping season 

Average income  
(Birr/year) 

1 Farm activities like food crop sales (such as sales of teff, wheat, maize), 
livestock and livestock products sale, forest and forest products sale (fuel, wood, 
charcoal, etc.) 

 

1.1. Teff sale  

1.2. Wheat sale  

1.3. Maize sale  

1.4 Sale of enset (kocho, bulla, sisal, seedling etc)  

1.5 Legumes  

1.6 Vegetables  

1.7 Livestock and livestock products   

1.8 Root and tuber crops other than enset  

1.9 Others  

2 Off-farm activities like agricultural wage employment (daily labour for agricultural 
activities), agriculture-related self-employment, etc. 

 

3 Non-farm activities like non-agricultural wage employment, petty trade relating to 
non-agriculture activities, artisanal work, work as guard, and other income, such as 
capital earnings and pensions 

 

4 Remittance (from son/daughter, relatives, friends, or others)  

5 Formal credit  

6 Informal credit  

7 Aid/donation, including PSNP  

8 Others  

 
9.2 Expenditure  

Table 11: Household expenditure on food items  

S.No Types of household expenditure on 
food items 

Food consumption 
spending in the last day 
(24 hours) [ETB] 

Food consumption spending 
in the last seven days [ETB] 

3.2.1 If you have consumed the following 
food items, during the last 24 hrs 
please tell us your spend during this 
period 

 3.2.2 If you have consumed 
the following food items, 
during the last seven days, 
please tell us your spend 
during this period 

1 Enset, cereals [teff, wheat, maize, 
barley, sorghum, lentils, etc.] 

  

2 Vegetables    

3 Animal and animal products [milk, 
meat, butter, cheese, etc.] 

  

4 Expenditure on other food items 
enset product 

  

5 Root and tuber crops   

6 Other (edible oil, salt, spices 
etc)______ 
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Table 12: Household expenditure on non- food items 

S.no 
 
 

Types of household 
expenditure on non-food 
items 

Non-food 
consumption  
spending in 
the during 
2026/17 [ETB] 

S.No 
 
 

Types of household’s 
expenditure on non-land 
assets: consumer durables 
and production equipment 

Household’s 
expenditure on 
non-land assets in 
the last year [ETB] 

1 Expenditure on safe and 
potable water 

 1 Expenditure on consumer 
durables 

 

2 Expenditure on cooking 
fuel and electricity 

 2 Expenditure on production 
equipment/farm 
implements (including 
chemical sprayer and 
water pump, if there is any) 

 

3 Expenditure on health 
(human and animal) 

 3 Expenditure on taxes and 
contributions 

 

4 Expenditure on schooling  4 Others ________  

5 Expenditure on other 
non-food items (clothing, 
shoes etc) 

    

 Total   Total  

 

9.3 Do you feel you have improved your family’s diet diversity and food security due to 
planting enset? Yes/No 

Section 10: Households’ expectations about future of enset production  

10.1 If you did not acquire any of the harvesting and processing machines so far, what are 
your plans regarding acquiring them in the future? (code) 

1=Establish revolving fund group 2=Own savings 3=Seek external help 4= Stick to traditional 
tools 5= Other options __________  

10.2 How do you foresee enset production in the future in your kebele? 1. Increase 2. 
Decrease  

10.3 How do you foresee the consumption of or demand for enset in the future? 1. Increase 
2. Decrease 3= Remain the same 4= Other, specify___________ 

10.4 Do you have any plans to team up with other women and to supply kocho and bulla to 
major markets/cities? Yes/No 

11. Major challenges in the diffusion and adoption of improved harvesting and processing 
technologies 

11.1 If any, rate the influence of major challenges limiting the diffusion and adoption of 
enset processing technologies at the household level 
 
Table 13: Major challenges affecting the diffusion and adoption of enset processing 
technologies 

Challenges Very high Moderate Low Very low 

1. Lack of awareness      

2. Weak/neglected extension 
services 

    

3. Availability of processing 
technologies 

    

4. Inadequate training, 
demonstration, and promotion  

    

5. High unit price/affordability     

6. Lack of access to production 
credit 
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7. Technically not suitable/ 
operational challenge  

    

8. Lack of maintenance service 
locally 

    

 
 
++++++++++++++++ END ++++++++++++++++++++++++++++++++++++ 

 

Thank you for your cooperation. I have finalised the interview. Can you share with me your 
contact phone number________________? 
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Annex 5: Checklist for enset qualitative survey  

This is an interview guide (checklist) prepared for (1) producer group (2) technology group 

(3) research and extension group and (4) transect work for quick enset farm observation by 

researchers.   

25 May 2025 

Group 1: Interview guide for enset producers 

focus group discussion (FGD)  

Dear Sir/Madam,  

I am a survey expert from AGB. This interview aims to collect data to examine how enset 

production and processing activities have impacted the performance of smallholder 

farmers, leading to poverty alleviation, in your woreda. It is particularly designed to look into 

the impacts of enset processing technology enset interventions on the income of rural 

households and poverty outcomes. The data you provide for this study will only be used to 

by researchers, policymakers, and other stakeholders who are curious about the significance 

of enset technology use for smallholders' livelihoods. I kindly request that you keep your 

responses modest and honest. Please feel free to ask me at any point during your 

responses to the following questions if you require more clarification.  

I appreciate the useful information you will be providing for me in advance!  

Key issues  Guiding questions  Respondents  

(1) Importance of 

enset in the 

local/regional 

food system  

o What is the contribution of enset to household 
consumption, employment, income, social status, etc from a 
regional and a woreda perspective?  

o What is the current status of enset production in the 
farming system in the woreda? Does it feature prominently in 
the consumption of the local population?  
  

All target 

groups  

(2) Enset production, 

consumption, 

processing, and  

marketing  

  

1. Does enset feature prominently in the consumption of the 
local population?  

2. What are the major challenges to enset production and 
processing in your woreda?  

  

3. Who are the major value chain actors in the marketing of 
enset? (market structure – collection, aggregation, storage 
supply to secondary, wholesale and terminal markets)  

4. What is the common mode of transporting enset products 
to primary markets?  

5. What are the common packaging and storage practices?  

All target  

groups  

  

Key informant 

farmers 

Women’s 

groups  

 

Key issues  Guiding questions   Respondents  
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 6.  Does having a large size of enset plantation, enable 

social respec 

t or    

recognition? (ሰፊ የእንሰት ማሳ መያዝ በማህበረሰብ እንደ 

ክብር መገለጫ ያገለግላል? 

  

(3) Enset 

processing 

technologies 

used in the 

locality  

o What traditional enset processing, fermentation 
and storage technologies used in the locality?  

o How long did you know these rational 

technologies o Please could you share changes in 

the processing ecologies? 

o What are modern enset processing technologies? 
How long have you known about these modern 
technologies?  

o Are they widely adopted? If not, why?  
  

 

  

   

  

(4). Role of women in 

enset production, 

processing, and  

marketing  

  

Please could you share your thoughts on the role of 

women men:  

  

▪ In terms of cultivation, harvesting, processing, 
decomposing transporting, etc. Estimated labour.  

▪ Estimate labour required…………………..  

▪ How can the technology, particularly processing, 
reduce drudgery and improve the welfare of women?  

  

   

(5) Crop 

diversification  

  

o How important is enset compared to 
other crops grown locally in terms of yield per 
hectare?  

o Role of agricultural research centres in 

enset? What is the role of research centres and 

universities in the breeding and release of new 

varieties and in dissemination?  

  

o What is the link between research and 
technology generation, transfer, and adoption?  

  

o In terms of budget allocation for enset 
research compared to crops  

  

  

  

   

  

3) 

Universities,  

research  

centres  
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(6). Scaling up enset  

production  

technologies  

  

enset does not feature in the farming systems of 

smallholders i parts of the country, despite the fact that 

there are good opportunities to do so.  

 What should be done to scale up enset varieties and 
associated technologies across the region and 
elsewhere in the country?  

o What current initiatives, if any, are there to 
scale up and scale out enset production?  

o Scaling up traditional varieties versus 
newly generated verities that enhance 
productivity, production, income What needs 
to be done/what policy actions are required 
to support scaling?  

n 

many  

   

  

etc. 

peed 

up  

  

 

Key issues  Guiding questions  Respondents  

 What is/are current government policies designed to support 

production, processing, etc of enset?  

  

• What is the current government policy for 
enset production, extension?  

• What is the government policy in terms of 
financing, licensing, and providing an enabling space 
for enset technology generation and diffusion, and 
for motivating private sector investment?  

 

(7). Enset–poverty  

association  

▪ How does enset contribute to income growth 
and poverty reduction in the woreda?  

  

▪ Do you see any difference in income and food 
security between those farmers using the 
technology/adopters and non-users/non-adopters?  

  

▪ How can the technology, particularly 
processing, reduce drudgery and improve the 
welfare of women?  

  

  

   

 

(8) Enset and climate 

change  

• Do you think enset makes a positive contribution to 
building resilience to climate change? Yes/No  

• If yes, what are exemplary contributions?  

• How do you see the contribution of enset for soil 
fertility improvement compared to cereals and other 
crops?  

• Does it provide additional contributions for household 
other than food?  

  

 

   Others  

 9. Agricultural 

research and 

extension for 

enset production 

This group comprises university and national research 

system-based research institutes and extension workers  
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Group 2: Interview guide for technology producers, processors, and promoters/marketers  

  

Dear Sir/Madam,  

I am a survey expert from AGB. This interview aims to collect data to examine how enset 

production and processing activities have impacted the performance of smallholder farmers, 

leading to poverty alleviation, in your woreda. It is particularly designed to look into the impacts of 

enset processing technology enset interventions on the income of rural households and poverty 

outcomes. The data you provide for this study will only be used by researchers, policymakers, and 

other stakeholders who are curious about the significance of enset technology use for 

smallholders' livelihoods. I kindly request that you keep your responses modest and honest. Please 

feel free to ask me at any point during your responses to the following questions if you require 

more clarification. I appreciate the useful information you will be providing for me in advance!  

 

Key issues  Guiding questions  Respondents  

 

      

Enset technology 

innovation, 

promotion/diffusion, 

and adoption  

Prototype technology producers  

 Research: Wolaita Sodo Rural Technology 

Promotion Centre; Wolayta Soddo University; 

Areka, Melkasa, Bako, and Nazareth Agricultural 

Research Centres; Wolkite, and Worabe 

polytechnic colleges and universities, including 

Ambo, Hawassa and Arbaminch. Prototype 

research: Wolaita Sodo Rural Technology 

Promotion Centre; Wolayta Soddo University; 

Melkasa, Areka, Bako, and Nazareth Agricultural 

Research Centres; Wolkite, and  

Worabe polytechnic Colleges and universities, 

including Ambo, Hawassa and Arbaminch. 

  

Technology diffusion and adoption  

1. Which technologies are widely adopted in the 
woreda? What are the major drivers/incentives that 
triggered adoption?  

2. Does the government provide any incentives to 
farmers to adopt the technologies?  

3. Those farmers who have not bought the 
technology (as a set), are they accessing it through 
rental, teaming up with other farms, accessing through 
cooperatives, credit unions, women’s groups, donors, 
or others? 
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4. Enset processing technology innovation/ 
production, multiplication dissemination, adoption, 
challenges: Discuss the various initiatives to introduce 
improved harvesting and processing technologies - 
analyse chronologically enset producing technologies 
produced by different regional universities and 
research centres.18  

o Discuss which ones have been 
commercially produced and diffused, and 
how.  

o Which technology components are mostly 
adopted locally?  

 

Key issues  Guiding questions  Respondents  

 o What are the major advantages in terms of 
improving efficiency of processing? (Time and 
labour saving, shortening fermentation time, 
etc.19)  

o Discuss their contribution in terms of labour 
saving, improving processing efficiency, and 
product quality with the maximum possible 
output obtained.  

o Are the technologies (scrapers, choppers, 

squeezers, fermenters) comfortable for 

operators to produce high-quality fibre with high 

efficiency?   

o What are the major challenges in the 

commercial production and dissemination of the 

technologies?  

  

 

 

18 Enset processing technology has been produced by Wolaita Sodo Rural Technology Promotion Centre, 
Melkasa Agricultural Research Centre, Areka Agricultural Research Centre, Bako Agricultural Engineering 
Research Centre, Nazareth Agricultural Research Centre. Wolkite Poly Technic College and Worabe Poly Technic 
College and some universities, including Ambo, Hawassa and Arbaminch. In recent years, Arbaminch University 
has been in the forefront in producing enset harvesting and processing technologies through a PPP scheme. 
19 It has been claimed that compared to the traditional method, the various devices and technologies developed 
by research institutions, particularly by Arbaminch University, are efficient, low-cost, and user-friendly, requiring 
less time and effort to process enset. The optimised techniques are also believed to have shortened the 
fermentation period, improved product quality, and reduced women’s workload and drudgery in processing 
(Tiruneh, 2020).  
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  Technology multiplication  

1. What needs to be done to encourage private sector 
participation and investment in technology 
multiplication?  

2. What are the lessons from other commodity groups, 
like fruit, vegetables, tubers – that is, how are 
technologies for drying and processing produced and 
scaled up?  

3. What type of business model is required for scaling 
out and scaling up technologies?  

• PPP model  

• Partnership with research 
organisations  

• Public funding  

• The policy environment/enabling 
environment   

• Private sector investment  

4. Which technologies are widely adopted in the woreda?  

5. What are the major drivers/incentives that triggered 
adoption?  

4) 

Universities/ 

NGOs, 

private 

firms/donor  

engagement  

  

 6.  Does the government provide incentives to 

adopters? 

  

    

 Group #3: Office-based KIIs and knowledgeable individuals/researchers, including university 
professionals (Soddo, Arbaminch, Ambo, Hawassa, enset breeders, extension workers, researchers 
on enset, development agents, individuals with deep experience on enset, private firms/companies 
– commercial-scale multipliers, local agents; service providers, woreda-level agricultural officers, 
NGOs, etc  

  

(1) Key informant at 
producer level  
(knowledgeable 

male and 

female)  

 What is the contribution of enset to household 

consumption, employment, income, social status etc, 

from a regional and a woreda perspective?  

  

  

 

Key issues  Guiding questions   Respondents  

   What is the current status of enset production in the 

farming system of the woreda? Does it feature 

prominently in the consumption of local population?  

  

  

(2). Key informants 

at commercial  

technology 

producers  

(KIIs)  

Private firms/companies – commercial-scale multipliers; 

local agents; service providers  

o Discuss the various initiatives to introduce improved 
harvesting and processing technologies  

o Which technologies are widely adopted in the 

woreda?  
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 o What are the major drivers/incentives that triggered 

adoption? 

o When did you start its production?  

o How much has the market expanded over time? 

o What are major market areas/regions/localities?  

o If market size has remained the same or declined, 
what are the major causes of this?  

o Compared to the traditional method of processing, 

how much does the new processing technology save 

time, improve efficiency?  

o Do you provide maintenance? 

o Is the price for the processing machine affordable for 

producers? 

o For those farmers who did not buy the technology 

(as a set), are they accessing it through any other 

means (e.g. renting)?  

o What are key bottlenecks limiting access or scaling 
up? List challenges, starting from the most important.  

  

(3). Key informant 

from woreda-level 

agricultural office  

a) What is the status of enset the production, 
consumption, and marketing of enset products in your 
woreda?  

b) What is the trend for production, the contribution to 
food security, household income, and poverty?  

c) Does enset feature prominently in the consumption 
of the local population? 

  

d) Who are the major value chain actors in the 
marketing of enset? (market structure – collection, 
aggregation, storage supply to secondary, wholesale 
and terminal markets)  

  

e) What is the common mode of transporting enset 
products to primary markets?  

f) What are the common packaging and storage 
practices?  

g) What are the major challenges to enset production 
and processing in your woreda?  

   

(4). Key informant at 

university level 

(breeder, researcher, 

knowledgeable  

experts on enset) 

-  What are key contributions of the university to the enset 

production, consumption, and marketing system?  

  

   

 

Key issues  Guiding questions  Respondents  
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Enset - How do you perceive its contribution to food 
security, income, and employment in the locality?  

  

- What are core challenges of the system?  
  

o Policy support  

o Disease  

o Technology  

o Others  
  

 

5. Key informant – 

extension 

worker/development 

agent  

- Is there a proper extension service for enset 

compared to cereal?  If some, what extension 

services are provided?  

- If there is no extension service, what are the 
reasons for this? Who supports enset producers?  

- How does the lack of extension affect enset 
production?  

  

  

      

  

Current  

government  

policies on enset  

1. Which of the technologies are commercially 
produced and disseminated?  

2. How good are the technologies in terms of 
labour saving, improving processing efficiency, 
reducing wastage, and improving product quality?  

3. What is the demand like for enset technologies 
across the country?  

4. What needs to be done to encourage private 
sector participation and investment in technology 
multiplication?  

5. What is the government policy in terms of 
financing, licensing, and providing the enabling space 
for enset technology generation and diffusion, 
motivating private sector investment?  

6. What type of business model is required for 
scaling out and scaling up of the technologies?  

• PPP model  

• Partnership with research 
organisations  

• Public funding  

• The policy environment/enabling 
environment   

• Private sector investment  

7. What are the major challenges in the commercial 
production and marketing of the technologies?  

  

This can be 
discussed 
with all target  
groups – 

farmer 

groups; 

woreda 

agriculture 

officers; 

private 

sector; 

research 

centres and 

university 

professionals  

      

 

Key issues  Guiding questions  Respondents  
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Group 4: Transect walk: The supervisor, as the key  

person for this assignment, is required to walk through at least two enset farms in 

every woreda  

(one representative farm from each of major and low enset-producing farmers)  

  

(4). Transect walk 

(supervisors)  

o Moving through sample enset farm, observation, 
and discussion  
(take picture during observation)  

o Take picture while women are processing enset and 

discuss  

o Capture enset technologies (processing and 
utilisation) demonstrated in Farmer Training 
Centres, if any  

o Capture activities conducted or being 
implemented by woreda agriculture office/projects, 
research centres, and universities  

o Capture other observable activities conducted 
by the community related to enset   

  

(5) Challenges and  

opportunities  

Challenges and opportunities for enset production, 

harvesting, and processing technology production, 

diffusion, and adoption  

  

(i) Multiplication/commercial-scale 
production of technologies  

- Incentives for private sector investors  

- Disinclination of local companies to get 
involved  

- Demand for technologies  

- Producer purchasing power  

- Weak/non-existent PPP schemes  

- Public policy neglect 

- Resilience to climate risks rather than 
prices act as key drivers  

- Subsistence crop rather than 
commercial  
  

(ii) Diffusion and adoption (scaling up: 
horizontal)  

- Weak/neglected extension services  

- Inadequate training, demonstration, and 
promotion  

- Weak linkage between research and 
extension  

- High unit price/affordability  

- Local availability  

- Access to production credit  

- Proof of impact  

- Size of land  

- Preferences and attitudes  

- Gender division  

  

(6) All target  

groups 

farmer 

groups; 

agriculture 

office; 

private 

sector; 

research 

centres and 

universities  
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- Influence of social networks  

- Product market uncertainty  

- Limited capacity to adjust to price 
changes (perennial)  

Key issues  Guiding questions  Respondents  

 -  The enabling environment has yet to 

reorient agricultural systems, with the focus 

on developing resilient production 

system/climate-smart agriculture  

(iii)  Scaling out to new areas  

- Agro-ecological, geographical, and 
socio-cultural factors  

- Undeveloped product markets locally  

- Research and development on cereals  

- Adapting knowledge and technologies  

- Requires public policy backup  
(IV). Structural challenges of enset production  

- Technology  

- Research and extension  

- New variety development and 
dissemination  

- enset disease/enset wilt  

- others  
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Annex 6: Mapping stakeholders for KIIs and FGDs 

Table 1: Number of key informants and FGD participants  

  Locations  Tentative list of potential informants/participants Remarks  

  Sodo area  o Key informants from Sodo Rural Technology 
Centre  

o Key informants from Soddo University – (1) 
breeder   2) researcher      

o Areka enset Research Centre (EIAR)  

o enset technology innovator  

  

  

  Arbaminch  o Key informants from Arbamich University – (1) 

innovator (2) researcher  

o If any enset seed multiplication and distribution  

o Enset technology innovator  

  

  

  Sodo Zuria  

Woreda   

  

FGD – Women’s group (treatment + control)  

FGD – Male group (treatment + control)  

KII – Woreda agricultural office  

KII – Horticulturalist team leader  

KII – Woreda Women’s Office  

KII – Technology supplier  

KII – Development agent in kebele  

  

  

  Chencha 

Woreda  

FGD – Women’s group (treatment + control)  

FGD – Male group (treatment + control)  

KII – Woreda agricultural office  

KII – Horticulturalist team leader  

KII – Woreda women’s office  

KII – Technology supplier  

KII – Development agent in kebele  

  

  

  Doyogena 

Woreda  

FGD – Women’s group (treatment + control)  

FGD – Male group (treatment + control)  

KII – Woreda agricultural office  

KII – Horticulturalist team leader  

KII – Woreda women’s office  

KII – Technology supplier  

KII – Development agent in kebele  

  

  

73 Haynesh Balta Producer, Sodo Zuria Woreda Buge 

Wanche Kebele 

Female 0928639719 

74 Yilanaf Hamibo Producer, Sodo Zuria Woreda Buge 

Wanche Kebele 

Female 0912946821 
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75 Saba Shewmero Producer, Sodo Zuria Woreda Buge 

Wanche Kebele 

Female 0916275285 

76 Korka Kalebaya Producer, Sodo Zuria Woreda Buge 

Wanche Kebele 

Female 0915683722 

77 Birhan Alarwo Producer, Sodo Zuria Woreda Buge 

Wanche Kebele 

Female 0916746058 

 


