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Abstract
This thesis approaches some of the global challenges of the coming
decades, including climate change, biodiversity loss, growing populations, and food insecurity, from a small-scale farmer’s perspective.
In Africa small-scale farmers still account for up to 70% of the population, and represent the poorest and most vulnerable group to these
challenges. They are, however, a heterogeneous group with various
problems and needs. Sustainably improving their situation will require context-specific solutions developed through an innovation process, in which local needs and voices are heard and taken into consideration.
Active participation in the Innovation System requires innovation
capacity and empowerment. This is especially crucial for women
farmers, who face a number of additional constraints compared to
their male counterparts. This difference in constraints is commonly
referred to as the gender gap. There is a gender gap in access to resources such as land, inputs, labour and credit, but also in access to
education, training, and rights. Supporting small-scale farmers, especially women farmers, can positively influence productivity and
contribute to better wellbeing of whole families.
The aim of this thesis is to identify and understand the determinants
of some of these gender-related constraints, as well as to discuss
some of the possible pathways towards more equal and sustainable
systems. It consists of three papers, each describing an empirical
study of the challenges affecting small-scale farmers, from a particular approach. Both quantitative and qualitative methods are used.
Triangulation allows us to see both context-specific cases, but also
the many common trends and underlying rules that drive these processes.
Papers I and II are based on a large-scale household survey from
Uganda, for which data was collected from 1440 households. The
analyses use econometric modelling to identify patterns and constraints of women farmers. Paper I focuses on characteristics of farm
households associated with women empowerment, a methodology inspired by the Women Empowerment in Agriculture Index (WEAI).
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We use decision-making as the main determinant to define empowerment. The results suggest that empowerment is significantly influenced by age, but also by the size of the household, and particularly
the number of children under five. This is related to the time burden
that household work puts on women. Another significant variable is
educational equality, suggesting that the larger the difference in education between the spouses, the lower the level of female empowerment.
Paper II uses a stochastic frontier analysis (SFA) to compare the efficiency of women farm managers, to that of male or jointly managed
farms, and to identify the determinants of inefficiency of women
managers. We find a statistically significant difference in efficiency
between the different groups – women managing plots less efficiently
than their male counterparts or the jointly managed plots. Also in
this case we find that household-related time burden has negative
consequences. Women working outside the household, on the other
hand, was positively associated with efficiency. We argue that supporting women to participate more actively in income generating activity may have a positive impact on household wellbeing.
Paper III describes a participatory pilot study in Ethiopia, in which
an Innovation Platform (IP) was established. The paper evaluates
the IP methodology based on qualitative data collected through two
surveys, focus group discussions, IP meeting reports and key informant interviews. The study analyses the IP activity from a co-creation
approach, focusing on the experiences of the participants. We found
that participating in the innovation system, through the IP tool, allows especially women farmers to be actively involved. They all reported that their role as communicators and model farmers in the
community was strengthened. Using IP methodology as a tool of the
extension system could potentially benefit women empowerment as
well as livelihoods.
The three papers all focus on issues relating to food security, sustainable productivity, livelihoods and wellbeing of small-scale farmers in
Africa, although the individual studies have different methodologies
and approaches. The summarising chapter of the thesis takes all
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three studies and includes them under a joint theoretical framework.
The research questions of the overall thesis therefore take a holistic
approach, and attempt to respond to the following questions:
1. What are the key aspects or characteristics of women empowerment among small-scale farmers?
2. How do these characteristics relate to the productivity and
efficiency of farming practices of men and women?
3. How can participation in the innovation processes support
small-scale farmers’, particularly women farmers’, empowerment, productivity and visions for the future?
4. How can these approaches be used to develop pathways towards sustainability?
The results are formulated as different pathways towards the overall
goal of improving small-scale farmers’ wellbeing. The aim is creating
sustainable farming systems that increase productivity while improving equality and empowerment.
The key promising pathways identified include: increasing education, developing opportunities for non-farm income generating activities, supporting women farmers’ market-based agriculture, and supporting equality and women’s empowerment through co-creation and
Innovation Platform methods.
Education of women and girls is essential in order to reach the overall goal. However, increasing women’s empowerment will also require educating men and boys, as a gender gap in education was
found to have negative implications. It will be important to focus on
different types of education, at different levels. In some cases technical extension training is more relevant than actual formal education. But good basic knowledge is a pre-requisite also for this, and
finding ways to keep girls in school is considered a central pathway.
It is an issue related to equality and empowerment. Empowered girls
and women are also more likely to get involved in various non-farm
income-generating activities outside the household, which in turn is
likely to increase wellbeing. Supporting women in developing market-oriented agriculture is also important. Farmer groups, especially
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women farmer groups, may have an important role to play. One
method for supporting these groups is using Innovation Platforms.
Therefore, one of the main recommendations of this thesis is a methodological one. It is a pathway suggesting integration of Innovation
Platforms into current extension systems. This will allow different
stakeholders to collaborate and participate in co-creation of local solutions to local problems.

8

Tiivistelmä
Tämä tutkimustyö käsittelee afrikkalaisen pienviljelijän kykyä sopeutua tulevina vuosikymmeninä edessä oleviin globaaleihin haasteisiin kuten ilmastonmuutokseen ja biodiversiteetin vähenemiseen,
jotka yhdessä väestönkasvun kanssa uhkaavat heikentää ratkaisevasti ruokaturvaa.
Pienviljelijät, jotka muodostavat edelleen noin 70 % Afrikan väestöstä, edustavat usein kaikkein köyhintä ja ruokaturvan näkökulmasta haavoittuvinta väestöryhmää. Viljelijöiden kohtaamat haasteet ja tarpeet vaihtelevat kuitenkin niin paljon, että vaaditaan vahvasti olosuhteisiin sopeutettuja ratkaisuja, joita viljelijöiden ja heidän sidosryhmiensä tulisi luoda osana innovaatioprosessia.
Innovaatiosysteemi voi koostua useista erilaisista innovaatioprosesseista. Osallistuminen näihin prosesseihin vaatii sekä voimaantumista (empowerment) että käytännön innovaatiokapasiteettiä.
Tämä on tärkeää erityisesti naisviljelijöille, sillä he kohtaavat miehiä enemmän osallisuuteen ja päätöksenteko-oikeuteen liittyviä
haasteita. Naisviljelijöiden toimintaa rajoittavat muun muassa
maanomistuksen säätely sekä työvoiman ja luoton saatavuus, mutta
myös perusoikeuksien, kuten koulutukseen pääsyn heikko toteutuminen.
Tämän tutkimuksen yleisenä tavoitteena on luoda kestäviä maatalousjärjestelmiä, jotka lisäävät tuottavuutta parantaen samalla
tasa-arvoa ja voimaantumista. Tarkempina tavoitteina on tunnistaa
ja analysoida afrikkalaisten pienviljelijöiden sukupuoleen liittyviä
osallisuuden rajoitteita sekä löytää mahdollisia kehityspolkuja kohti
oikeudenmukaisempaa ja ruokaturvan kannalta kestävämpää järjestelmää.
Väitöstutkimus koostuu kolmesta osajulkaisusta. Osajulkaisut I ja
II hyödyntävät Ugandassa vuosina 2012 – 2013 kerättyä laajaa aineistoa yhteensä 1440 kotitaloudesta. Osajulkaisussa I tarkastellaan naisviljelijöiden voimaantumista hyödyntäen, mutta myös edelleen kehittäen, Women Empowerment in Agriculture Index (WEAI) –
arviointimenetelmää. Naisviljelijöiden työtä ja sen rajoitteita sekä
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erilaisia käyttäytymismalleja tarkastellaan käyttäen ekonometrista
mallinnusta. Tutkimuksen tulokset osoittavat, että voimaantumista
lisäävät naisen ikä ja työskentely kodin ulkopuolella sekä koulutuksellinen tasa-arvo puolison kanssa. Voimaantumista vähentäviä tekijöitä ovat kotitalouden suuri koko sekä alle viisi vuotiaiden lasten
lukumäärää, jotka molemmat lisäävät naisen kotitöiden taakkaa.
Osajulkaisu II vertaa nais- ja miesviljelijöiden sekä yhteisesti viljeltyjen palstojen tehokkuutta hyödyntämällä Stochastic Frontier Analysis (SFA) -menetelmää. Tulosten mukaan naisten viljelemien palstojen tuotannollinen tehokkuus on alhaisempi kuin miesten palstojen tai yhteisesti viljeltyjen palstojen tehokkuus. Ero selittyy kotitöiden naisille aiheuttamalla lisätaakalla. Sen sijaan naisten työskentely ansiotyössä maatalouden ulkopuolella lisää yleisesti tuotannollista tehokkuutta myös naisten hallussa olevilla palstoilla. Tulokset
tukevat aiempia havaintoja siitä, että naisten työllistyminen maatalouden ulkopuolelle vaikuttaa myönteisesti kotitalouksien hyvinvointiin.
Osajulkaisu III kuvaa Etiopiassa tehtyä pilottitutkimusta, joka hyödyntää uutta Innovation Platform -menetelmää. Hankkeessa kerättiin laadullista aineistoa, jonka perusteella innovaatiotoimintaa ja
käytettyä menetelmää voitiin arvioida. Tulokset osoittavat, että Innovation Platform -menetelmä tarjoaa erityisesti naisille mahdollisuuden osallistua aktiivisesti innovaatiotoimintaan, ja että osallistuminen on voimaannuttavaa.
Laajemmassa teorettisessa viitekehyksessä kaikki väitöstutkimuksen kolme osajulkaisua tarkastelevat afrikkalaisen pienviljelijän näkökulmasta ruokaturvaan, kestävään tuotantoon, elantoon ja hyvinvointiin liittyviä kysymyksiä käyttäen erilaisia tutkimusmenetelmiä
ja lähestymistapoja. Tutkimuksen yhteenveto-osassa vastataan holistisesta näkökulmasta seuraaviin kysymyksiin:
1. Mitkä pienviljelijöiden ominaisuudet vaikuttavat keskeisesti
naisten voimaantumiseen?
2. Miten nämä ominaisuudet liittyvät mies- ja naisviljelijöiden
tuottavuuteen ja tehokkuuteen?
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3. Miten osallistuminen innovaatioprosesseihin tukee pieniviljelijöiden, erityisesti naisviljelijöiden, voimaantumista, tuottavuutta ja tulevaisuuden näkymiä?
4. Miten näitä lähestymistapoja voidaan hyödyntää, kun luodaan polkuja kohti kestävää kehitystä?
Tämän tutkimuksen mukaan naisviljelijöiden markkinalähtöisen
maatalouden kehittäminen luo naisille tuloja, jotka hyödyttävät yhteisöä laajemmin. Tutkimuksen mukaan Innovation Platform – menetelmällä voidaan tehokkaasti tukea afrikkalaisia naisviljelijöitä ja
naisviljelijöiden ryhmiä. Menetelmä lisää eri sidosryhmien yhteistyötä ja luo ratkaisuja ajankohtaisiin paikallisiin haasteisiin. Innovation Platform -menetelmä tulisi jatkossa integroida osaksi nykyisiä maatalouden neuvontajärjestelmiä.
Tutkimuksen tulokset korostavat koulutuksen merkitystä. Koulutuksella on yhteys sekä tasa-arvoon että naisten voimaantumiseen.
Molemmat lisäävät osallistumista palkkatyöhön kotitalouden ja
maatalouden ulkopuolella, mikä vuorostaan parantaa kotitalouksien hyvinvointia ja luo polkuja kohden kestävää kehitystä.
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1 Introduction
A recent manifesto titled World Scientists’ Warning to Humanity: a
second notice, signed by more than 15 000 scientists from around the
globe, attempts to wake up people and politicians around the world
to the fact that we are very close to the tipping points for what the
earth’s natural systems can withstand (Ripple et al. 2017). Climate
change and biodiversity loss are two of the most critical challenges
humankind is faced with. The only way forward is a sustainability
transition, which, in addition to political will and leadership, will require a range of new approaches and practices. It will require context
specific solutions as well as new models for collaboration between
various different stakeholders.
One of the major contributors to climate change, biodiversity loss,
soil erosion and nutrient depletion, (highlighted also in the manifesto), is agriculture, although agriculture can also contribute to
many of the solutions. Growing populations and growing demands
on meat-based diets exacerbate the problem. In high and middle-income countries, the main problems are over-consumption, food
waste, and unsustainable agricultural practices. In poor countries,
including most of Africa, on the other hand, food security is a major
problem. The Millennium Development Goal (MDG) to half the
amount of hungry in the world by 2015 was already on track to be
achieved, but today the number of hungry people is again on the rise
in some sections of the world population. To a large extent this is due
to inequalities underlying hunger (GHI 2017). Sustainable Development Goal (SDG) number two, to “end hunger, achieve food security
and improved nutrition and promote sustainable agriculture” (UN
2015), has replaced the MDG to continue this global effort. However,
there are still more than 800 million undernourished people in the
world. Close to 30 percent of them live in Africa (GHI 2017).
Food security is a basic human right and the prerequisite for wellbeing and meaningful development. Only people who are well nourished have the capacity to improve their situation and the lives of
their children.
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Even with a clear trend towards urbanisation around the world,
more than 60 percent of the population in Africa still live in rural
areas and are involved in farming for their income (FAO 2011). This
is especially true for rural women, who are also the ones to produce
the bulk of the locally consumed food in Africa (World Bank 2009).
The farming practices of these small-scale, resource-poor farmers are
often inefficient and do not provide a secure livelihood. Therefore,
supporting small-scale farmers in increasing their productivity in
sustainable ways is a key challenge.
Women farmers in Africa are faced with many gender-specific constraints compared to male farmers, often referred to as the gender gap
(FAO 2011). Gender is by no means the only constraining factor, as a
range of other context specific issues influence the performance and opportunities of small-scale farmers. However, gender has been identified
as an important determinant of rights, resources and responsibilities,
both within and outside the household (Quisumbing and McClafferty
2006). According to the FAO women could increase their yields by as
much as thirty percent if guaranteed equal access to inputs such as
land, seed and fertilizer, extension services and markets (FAO 2011).
Understanding the determinants of the gender gap is therefore central
in order to develop meaningful policy, guidelines, recommendations and
action that better supports women farmers. It is also essential to involve local farmers and other stakeholders as active participants of the
innovation system. Sustainable local solutions need to be developed
through an innovation process where local needs and voices are taken
into consideration. An innovation systems approach allows people to
identify and develop local solutions to local problems (Adjei-Nsiah et al.
2013). The pathways developed through such a process have the greatest potential to bring about sustainable change.
But in order to participate in innovation processes people need to
have innovation capacity, which requires a certain level of agency
and empowerment. Women empowerment has had an important
role on the scientific and development agenda in the past decades.
However, more needs to be learned and understood, especially
through context-specific cases, to guide local processes towards sustainability.
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This thesis looks at several of the above mentioned challenges
through an integrated approach. It aims to contribute to sustainable
development through identifying possible solutions or pathways,
based on empirical case studies from Uganda and Ethiopia. The term
pathways is used throughout this thesis to refer to strategies towards
more sustainable practices, based on a number of tools, methods and
solutions identified through the studies. The specific cases relate to
challenges of small-scale farmers, especially women farmers, identifying ways of improving efficiency, productivity, livelihoods and wellbeing. In the long-term the pathways are expected to contribute towards a sustainability transition, which here is defined as a deeper
process of societal change. Gender and empowerment are cross-cutting themes of the thesis.

2 Aims and Objectives of the Thesis
In order to support small-scale farmers in transitioning towards
more sustainable practices, it is essential to identify the key constraints and inhibiting factors which they are faced with. This is the
overarching goal of this thesis. It consists of three papers, each describing a case-study relating to these questions (hereafter referred
to by the roman numbers I, II, and III). Papers I and II are based on
a large-scale household survey from Uganda, paper III on a participatory pilot study in Ethiopia. The empirical projects study factors
affecting small-scale farmers from different perspectives, with different methods, both quantitative and qualitative. This multidisciplinary approach uses triangulation which allows us to see both the
context-specific challenges, but also the many common trends and
drivers that influence these processes. Some of these are relevant
also to contexts beyond the communities involved in the studies, and
can thereby contribute insight and lessons learned for a wider audience of scientists and development practitioners.
The papers focus on issues relating to food security, sustainable
productivity, livelihoods and well-being of small-scale farmers in Africa. The research questions are based on a joint conceptual framework (Fig. 1), described in chapter four of the thesis. The results and
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responses to the research questions are thus at different levels, even
as they respond to thematically related issues and scenarios.
A key cross-cutting theme of the thesis is the role of women in African agriculture. Naturally, there are countless different stories, experiences and realities that shape these roles in different geographical, social and cultural contexts. The studies included in this thesis
touch upon a few of them. The aim is to identify the constraints of
women in relation to a few specific aspects of farming based on our
case studies. These include identifying the determinants of women
empowerment in the household, factors affecting efficiency, and
women’s innovation capacity and potential as knowledge brokers in
the agricultural innovation system.
Each of the studies described in the papers have their own specific
research questions. The overall research questions of this thesis are;
1. What are the key aspects or characteristics of women empowerment among small-scale farmers?
2. How do these characteristics relate to the productivity and
efficiency of farming practices of men and women?
3. How can participation in the innovation processes support
small-scale farmers’, particularly women farmers’, empowerment, productivity and visions for the future?
4. How can these approaches be used to develop pathways towards sustainability?
Paper I responds directly to the first research question, focusing on
the characteristics of women empowerment. Using data from
Uganda it identifies the links between empowerment and other characteristics of the individual, the household, as well as a few community factors. Paper II looks at differences in efficiency, and the determinants of efficiency, between plots farmed by men and women,
thereby providing answers to the second research question. The
study uses the same data from Uganda as paper I and it is therefore
possible to reflect upon links between empowerment and efficiency.
Paper III responds to the third research question, by describing the
results from a qualitative participatory study in Ethiopia. An Innovation Platform (IP) is set up to test participatory ways of integrating
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new technology into the local farming system. In addition to the
adoption of the technology, the study analyses the experience of the
method and the implications it has for participation and empowerment. Through the insights relating to empowerment, paper III also
contributes to research question one. Promising pathways towards
sustainability, in response to the fourth research question, will be
discussed based on results from all three studies.
The goal of each case study is to contribute to the understanding
of issues affecting small-scale farmers, especially women, in order
to identify promising research-based policy recommendations.
These recommendations can be useful for a range of stakeholders,
from local and national policy makers, extension actors, NGOs and
development practitioners. The results shed light on some of the
underlying patterns that define the boundaries and determinants
of farmers’ realities, with a special focus on women farmers in the
given context. Although the results are based on individual studies, they provide insights into some of the structures that contribute to the challenges of small-scale farmers as well as the gender
gap. These insights are instrumental in developing pathways and
tools to tackle the key overarching questions. The pathways developed in this thesis are based on the results of the three studies,
suggesting different methodological approaches towards empowering (women) farmers. The pathways can be adapted to and integrated into various different contexts.
The contribution of the study is thus both theoretical and practical.
The scientific contribution is providing insight into some of the current factors affecting small-scale farmers, specifically relating to the
gender gap and changing role of women. Raising awareness of these
factors among development practitioners is also important. The thesis also introduces some transdisciplinary theoretical and methodological tools for doing so. The practical contributions of the study are
the recommendations for policy, development projects and future research that the pathways provide.

23

3 Conceptual and Theoretical Background
The global food system is facing a major sustainability crisis. It is
currently unable to fulfil its main task, that is, providing enough nutritious food for all people. Food security is a concern from a number
of political and scientific points of view. It is the key focus of the agricultural sector, ranging from issues relating to production, postharvest measures and technology, all the way via markets to the consumers. But it is also a concern of scientific fields focusing on health
and nutrition, as well as socio-economics and well-being. This thesis
approaches the issue from an agricultural science point of view, but
through a socio-economic, human-centred lens.
The work is situated in the intersection between sustainability, food
security, efficiency, innovation and empowerment of women farmers
in Africa. There are numerous theoretical and methodological approaches, from various different scientific fields, that could be relevant for this study. It is impossible to address all of them here. The
section below will cover the areas that have been most influential in
informing the research, methods and analysis of the studies featured
in the different papers of this thesis, as well as the overall conceptual
framework.
Starting from a discussion on the challenges of small-scale farmers,
particularly women farmers in Africa and the gender gap they are
faced with, the chapter continues to discuss an Innovation System
approach and how that can be instrumental in finding solutions for
farmers. Next, the focus turns to a range of methodological issues,
including ways to measure empowerment (paper I) and efficiency
(paper II). These research questions are multidisciplinary by nature,
and closely linked to a range of different scientific fields. Many of the
key research questions are tackled within economics, more specifically agricultural economics, which is also the overarching scientific
field under which this thesis falls, often using econometric approaches and analysis tools. But using an Innovation Systems approach in agricultural economics means integrating many aspects
from behavioural science in the analysis. These include aspects of
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learning, agency, empowerment and community participation. All of
these approaches, as well as the overall aim of the thesis, are further
closely linked to sustainability science.
The thesis recognises the importance of a sustainability approach to
any work done involving humans and their relationship to natural
resources. Finding methods and tools to improve sustainability, both
natural and social, is one of the overarching goals of the thesis. In
the context of this thesis the methods and tools are referred to as
pathways.
The concept of pathways is commonly used by development and research for development actors. Within the literature on impact assessment, ‘impact pathways’ are used to identify the overall impact
of for example an agricultural programme (Ainembabazi et al. 2018,
Schuetz et al. 2017). Impact pathways often aim to define (either exante or ex-post) the causal relationship between technology and welfare outcomes, or how the gap between research outputs and outcomes in development can be bridged (Schuetz et al. 2017).
In an African context this often means studying pathways towards
agricultural transformation. For example Bachewe et al. (2018) provide a number of, what they refer to as pathways towards (rapid)
agricultural growth. These are in fact major structural changes, such
as changes in information efficiency and the role of agriculture extension, changes in input and output market efficiency, and changes
in human capital accumulation (Bachewe et al. 2018). These are
pathways developed in response to given constraints that can only
be achieved through active (policy) actions or interventions. Such an
intervention can be promoting of livestock development, often referred to as a ‘pathway out of poverty’ (Ehui and Pender 2005).
However, there is also literature that uses the concept of pathways
to refer to individual, household level strategies (Muyanga et al.
2013). The main difference is the focus on the farmers themselves
and their capacity to develop or maintain strategies influencing
household wellbeing. This capacity is influenced by household
wealth status, which in turn affects the accumulating of new assets,
but also by the demographic and economic characteristics of prior
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generations (Muyanga et al 2013). Other key issues include educational attainment, health setbacks and social capital and connections.
This thesis uses the concept to refer to both levels, that is, pathways
at a structural level that will require political engagement, and to
local strategies that individual farmers can actively participate in
and contribute to.

3.1 Challenges of small-scale farmers in Africa
According to the Rome Declaration from 1996, “Food security exists
when all people, at all times, have physical and economic access to
sufficient, safe and nutritious food to meet their dietary needs and
food preferences for an active and healthy life” (FAO 1996). In practice this means that people should have stable and secure access to
food, either by producing food themselves or through a stable income
with which to buy food, as well as the means to prepare it for utilisation. Many African small-scale farmers struggle to achieve this, due
to the many constraints they are faced with.
In the agricultural development literature concerning Africa the concepts of small-scale or small-holder farms are commonly used. Few
peer-reviewed journal articles give a specific definition of what they
mean by the concept, although classifications based on the size of the
household’s farmed land are sometimes used (Chamberlin 2008). The
discussions do, however, point to certain common features associated
with small-scale farming. These include the notion that small-scale
farming is generally rural and peripheral, characterised by low input
use, weak market links (Chamberlin 2008, Jayne et al. 2016,
Schindler et al. 2017) and high risk-averseness, preventing investments in new technology (Ihli et al. 2018). In addition to being land
constrained, the challenges of this type of ‘traditional small-scale
production’ (Mercado et al. 2018) relate to short supply chains, where
the activity takes place mostly outside formal markets.
Of course, small-scale farmers in Africa are by no means a homogenous group. There are vast differences in the constraints and
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opportunities these farmers are faced with (Chamberlin 2008). Their
realities vary based on a range of context-specific issues, including
climatic factors, social and political realities and the support systems
that may or may not be present in their local community. All these
issues will have an effect on the extension support and knowledge
available, as well as the access to credit, inputs and markets. Issues
such as average size of farmland, ownership structures, household
composition and access to labour, will significantly affect the performance of the farm. Together these factors contribute towards the existence or lack of an enabling environment to support farmers (AdjeiNisah et al. 2013).
However, despite these differences, the fact still remains that a majority of African farmers lives in rural areas, engage in rain-fed agriculture, without additional sources of income (Röling 2010). The
small amounts of money they are able to gain from selling a surplus,
does not provide financial security. Therefore, it is not surprising
that seventy percent of people who persistently struggle below the
poverty line live in rural areas (Röling 2010).
Many of the key challenges of small-scale farmers are related to lack
of access and lack of resources. The lack of resources hinders investment in sustainable practices and transformation towards smarter
agricultural systems. The lack of resources is in many ways linked
to access. Poor farmers tend to lack access to markets, both for selling
their produce, but also for accessing high-quality inputs, including
crop varieties (Hill and Vigneri 2009).
This will severely affect their livelihood opportunities. Livelihoods is
a term describing peoples means of securing their basic requirements
for wellbeing, including food, water, shelter and clothing. In addition
to material resources, this requires a certain level of capacity and
ability, including human, social and financial assets (Abraham and
Martin 2016). Thus livelihoods play an important role for sustainable rural development, closely related to issues such as poverty and
food security (Baumgartner 2004). In rural contexts it is often assumed that livelihoods are directly linked to agriculture and natural
resources, but it is important to understand the various
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diversification strategies that rural households may adopt (Ellis
2000). This becomes increasingly important when livelihoods are
caught in conflicts of social, economic and environmental ambitions.
The term ‘livelihood resilience’ is increasingly used in international
development discourse. It brings the analysis of livelihoods to a
household level where human agency and people’s capacity to cope
with shocks plays a key role (Quandt 2018).
In the context of this work, livelihoods are important as potential
pathways to sustainable alternatives to subsistence farming. If capacity and opportunities of small-farmers are improved it can lead to
new livelihood options both within market-oriented agriculture, but
also through non-farm income generating activity. This may have
important implications for household wellbeing as well as for the
sense of empowerment of the farmers themselves.
There are significant differences also between the opportunities and
challenges of different individuals and groups (see chapter 3.7 Empowerment, for a discussion on Amartya Sen’s capability approach).
A range of evidence shows that the role of women in agriculture directly contributes to local food security, nutritional diversity, and
household wellbeing, but that in many cases women farmers are disadvantaged, compared to their male counterparts (Lambrecht et al.
2017). The discourse on supporting small-scale farmers doesn’t always take into consideration the implications of gender, or more precisely the effect of gender equality on well-being, although a gender
gap in agriculture is quite frequently referred to in the literature
(FAO 2011).
Another challenge, when studying women farmers’ realities in particular, is that it is often difficult to capture the diversity, complexity
and contradictions evident in rural women’s lives. Rural social theories often inadequately address the effects of issues such as environmental stress and degradation, and the implications of agricultural
intensification on gender relations (Sachs 2018). Feminist theory
may be better at recognising the role women play in creating and
shaping rural life, as active agents. This approach tackles questions
such as understanding the relationship of women with their natural
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environment, distinguishing the patriarchal relations in the countryside, identifying the effects of global economic restructuring on rural
women as well as recognising the strategies women use for shaping
their lives (Sachs 2018).
Without basing the work on any specific feminist theory, these questions become relevant also for the studies in this thesis. The decisionmaking aspect of empowerment, studied through the WEAI, provides
an understanding of the patriarchal relations. Women’s experiences
of market access, reflects experiences also at larger-scale economic
structures. The pathways identified in the study may be examples of
the local strategies women adopt, for example establishing women’s
groups or organisations.

3.2 The Gender Gap
In a number of scientific fields, the concept of ‘gender gap’ has become an important theoretical tool for discussing inequality between
men and women, as gender differences have been identified as important causes of disparities in development outcomes (Quisumbing
and McClafferty 2006). In most cases the gender gap measures
women’s disadvantage in relation to men. It is a measure of gender
imbalance which measures gaps rather than levels, and so does not
say anything about the actual levels of e.g. empowerment (or agricultural production or education) (World Economic Forum 2017). For
example World Economic Forum reports on the Global Gender Gap
on a yearly basis, comparing national levels within different sectors.
Their focus is on factors such as health, education, economic participation and political empowerment (World Economic Forum 2017).
The index disassociates gaps in equality from the level of development of the country.
Much of the literature on which the theoretical background of the
gender gap relies is related to economics, commonly focusing on gender-wage gap, or gender gap in paid work. One of the main background theories is an ‘efficiency argument’, suggesting that higher
employment rates will widen the human capital base, which in turn
is assumed to increase competitiveness. This approach sees women
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as an untapped market resource (Plantenga 2015). Often such a ‘human-capital model’ focuses on gender differences in qualifications,
based on abilities and skills acquired through education, training
and experience (Grybaite 2006). Looking at the gender gap in education is therefore an important focus of many studies.
A similar economic ‘business case’ approach is used to promote the
reduction of the gender gap in agriculture, in order to improve efficiency and productivity (Manfre et al. 2013). But also other drivers
for decreasing the gender gap in agriculture exist. The ‘development
case’ assumes that minimising the gap will improve food security,
reduce poverty, and improve household nutrition. Decreasing discrimination is also seen as a value in itself (Manfre et al. 2013)
Many of the underlying reasons for the gender gap can be found
within discriminatory social institutions. These may be either formal
or informal and include laws, policies, norms, and social practices
that restrict women’s participation, opportunities and rights (OECD
2015). Many such informal social institutions are highly influenced
by the gender roles and norms defined and accepted by the community (Stoebenau et al. 2014). They are shaped based on ideological,
religious, ethnic and social determinants (Quisumbing and
McClafferty 2006). Therefore, values have a significant role in driving or inhibiting equality. This can be seen also in the economic literature, which commonly suggests women are more risk-averse than
their male counterparts (Plantenga 2015). This is attributed to emotional characteristics that make women interpret risk-situations differently compared to men. If such viewpoints are not questioned,
gender roles tend to reproduce themselves in society (OECD 2015).
That is why it is of such great importance to highlight gender gaps
and analyse the underlying reasons. Below, some of the key gender
gaps in African agriculture will be summarised briefly, mainly as a
means of introduction to the type of challenges that are studied from
a gender perspective within agricultural sciences.
Several studies have aimed at identifying the major challenges of
women farmers causing the gender gap in agriculture (see for example Hill and Vigneri 2009, Quisumbing and Pandolfelli 2010, Combaz
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2013, Gĩthĩnji et al. 2014, Palacios-Lopez et al. 2017). Combaz considers gender inequality a “structural root cause of poverty” (2013).
In her report from 2013, based on a large number of case studies
about women and girls in market-oriented agriculture in Uganda,
Combaz identifies a number of gender-specific factors constraining
woman farmers. The most important ones include land ownership,
both access and tenure, which directly affect women’s possibilities to
invest in improved inputs and technologies, division of household labour leading to time constraint for women farmers, as well as unequal decision-making opportunity in the household (Combaz 2013).
Women also tend to have less access to and control over other assets
that could promote stable pathways out of poverty, such as livestock,
equipment and labour (see e.g. Udry’s much cited study from 1996,
Gĩthĩnji et al. 2014).
Market access is often a constraint for women farmers. Women are
less likely to farm cash-crops and tend to produce a smaller surplus
– in general, women mainly produce food for household consumption
(Hill and Vigneri 2009). The small quantities make them less interesting for the formal markets and exclude them from contract farming in high-value sectors, such as export vegetable markets. They
have fewer contacts to traders and networks and therefore less room
for price negotiations (Hill & Vigneri 2009). In many African countries women are also less mobile, due both to cultural and practical
reasons, and therefore have to accept the lower farm gate prices offered (Combaz 2013). Gĩthĩnji et al. (2014) suggest that women may
be more risk averse and therefore less market oriented, prioritizing
household food security. This is in line with assumptions made in
economic literature, identified by Plantenga (2015). It would be important to try to identify the underlying reasons behind this risk
averseness. It is very unlikely to be a gender-specific characteristic,
but rather a model adopted due to a number of underlying societal
factors.
This is especially important considering the changing dynamics of
the agricultural sector. In the past years it has become evident that
gender dynamics and roles in agricultural are changing (Doss 2014).
Men are more likely to migrate to urban areas in search of job
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opportunities, leaving women to take care for both families and crop
cultivation. If women are not producing up to their full potential,
whether due to risk aversion, lack of access, or other factors, this can
have major implications for the wider community, for example leading to or exacerbating food insecurity. According to Combaz over 26
percent of rural households are in practice female headed today. In
most cases they are left with less capital and have lower capacity and
education, in comparison to male headed households (Combaz 2013).
This will likely affect overall productivity of the sector with consequences both for the farmers themselves as well as for urban consumers. It will be the rural women farmers who carry the brunt of
the burden, as better off households especially in an urban setting,
will still have the means to purchase food.

3.3 Gender-disaggregated data
The methods used in the studies described above provide interesting
insight into the methodologies used to approach the topic. A large
share of studies tackling gender issues utilize survey data and base
their analysis on econometric models (e.g. all of the above studies).
This highlights the importance of reliable sex-disaggregated data,
and a few words will therefore be said about this. Currently a number of myths and stereotypes get entangled into the debates and discussions regarding the gender gap. It is, for example, commonly
claimed that women own two percent of land but produce 80 percent
of food (see e.g. World Bank 2009). It is however difficult to find actual data to back up this claim (Doss et al. 2017, Lambrecht et al.
2017).
The fact that not all claims can be verified, however, does not mean
there is no truth behind the statements. But more nuanced, accurate,
up-to-date, gender-disaggregated data need to be collected in order
to identify the actual mechanisms and causes behind the gender gap
(Dito 2015). One reason for the lack of data is that until recent years
not a lot of reliable, gender disaggregated data has been available.
Much more specific data and analysis is needed both for scientific
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studies, but also in order to design useful interventions (Lambrecht
et al. 2017).
National data, although helpful, does not show the full picture. They
tend to include data on the household level, thereby ignoring the fact
that different household members may be faced with very different
realities and opportunities. Models based on assumptions about intra-household dynamics, are very likely to lead to flawed policy recommendations (Agarwal 1997). There are also a number of important sub-national and regional disparities. Societal and institutional structures can have a major impact on women’s economic status and opportunities. But also local culture and local networks, formal as well as informal, play a significant role (Dito 2015). Therefore
local solutions are needed, designed based not on national statistics,
but on concrete case-specific realities.
To analyse these differences and their effect on productivity, many
studies investigate the gender gap through intra-household studies.
They try to identify the drivers and magnitude of the gender gap. Ali
et al. (2016) however argue that many such studies are problematic.
It is challenging to systematically identify and explore all relevant
covariates that contribute to the gender gap. Fortunately there are
alternative approaches to understanding the challenges of smallscale farmers. ‘Innovation systems thinking’ is one of these approaches. The next section will therefore introduce the concept and
discuss how it has developed and what it has and can contribute to
the understanding of African small-scale farmers’ realities.

3.4 Innovation Systems Approach
The past decades have seen a criticism of traditional extension systems and technology transfer models, based on linear pipeline approaches, such as the technology supply push (TSP) approach
(Hounkonnou et al. 2012). It is widely recognized that agricultural
advisory services need to be re-conceptualized (Kilelu et al. 2014) as
the complexity of knowledge production is better understood (Kingiri
2013). This requires a holistic approach and good understanding of
how innovation works. Farmers have been forced to take a holistic
33

approach to their livelihoods throughout times, considering the implications of crop choice, diversification, investments etc. while being
ready to adapt to any unforeseen changes or shocks. Their support
system, agricultural research and extension, on the other hand, have
gone through many different phases of development.
Klerkx et al. provide an informative account of the development of
agricultural research from a single-discipline driven, Diffusion of innovation approach, through a Farming Systems Research approach
to Agricultural knowledge and information systems (AKIS) and Agricultural innovation systems (AIS) (Klerkx et al. 2012). The traditional approach was very much focused on increasing production
through technology transfer and by training farmers. Today farmers
are seen as key partners in the process involved in the development
of solutions. Extension activities are often focused on facilitating
learning at all levels – from field to market (Asenso-Okyere et al.
2008).
This new approach to extension is largely based on innovation systems thinking. Innovations are new ideas and technologies that
move from the ideation stage to actual integration into economic and
social processes (Asenso-Okyere et al. 2008). An innovation systems
approach sees innovation as a process, influenced by complex interactions between a number of actors and networks, with the goal to
generate new knowledge, products and performance (Asenso-Okyere
et al. 2008). There are different traditions in system’s thinking, and
no single definition of what a system is. However, since the 1960ies
there has been general agreement that systems are characterized by
complexity and uncertainty, while always being context specific
(Schiere 2004). Hall and Clark talk about complex adaptive systems,
where a system is defined as “an entity made up of interconnected
elements” (Hall and Clark 2010, p.310). Each element, and the way
it behaves, will affect the system as a whole. The system cannot be
understood through analysis of individual parts. The dynamics and
information flow between parts allow the innovation system to constantly evolve and change.
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Looking at agricultural innovation from a systems perspective
means highlighting the institutional or organizational contexts and
the challenges they cause different users, rather than looking at individual technologies (Hounkonnou et al. 2016). This approach
reaches far beyond technology and looks at innovations in society, in
food systems, in markets, as part of natural resource management
systems and at local ways of governing these (Pyburn 2014). It also
focuses strongly on identifying the nuances of knowledge production
processes (Shiferaw 2011, Hellin 2017). Klerkx et al. (2012) consider
agriculutral innovation a co-evolutionary process, including ongoing
change in the spheres of technology, society, economy and institutions. Factors such as “policy, legislation, infrastructure, funding
and market development” (p. 458) also strongly influence the process. This is in line with the findings of Adjei-Nsiah et al. (2013) who
have identified a number of institutional pre-requisites required for
the innovation system to be effective and development to take place.
They stress the importance of state driven enabling conditions, including infrastructure that supports market access, land ownerships
issues as well as regulatory frameworks that support farmers. Putting pressure on state actors to improve the effectiveness of the extension system is therefore central.
Agricultural Innovation System (AIS) as an approach is still developing. It has developed in parallel with the Agricultural Knowledge
and Information System (AKIS), with slightly different focus and
methodology. The main difference between these two approaches is
that AKIS has developed from an extension perspective with more
focus put on the rural context, while AIS has developed from a research perspective. AIS takes a more holistic approach, studying also
implications of institutional issues, such as the functionality of the
markets and the policy environment (e.g. Hounkonnou et al. 2016).
The main weakness of the AIS in comparison to the AKIS approach,
identified by Klerkx et al., is the assumption of the AIS that there is
a common goal which innovation is working towards. In reality an
innovation process is always a multi-partner process involving several different stakeholder groups each representing their own perspectives, interests and ambitions, which may just as well be
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competing as in line with each other (Madzudzo 2011, Klerkx et al.
2012). Strengthening and supporting the relationships within the
networks is important as AIS does not automatically enhance interaction between actors. Local circumstances and institutional thinness may cause (mis)trust among the actors of the innovation system
(Jauhiainen and Hooli 2017).
This illustrates the importance of strengthening the capacities both
of individual agents to learn and innovate, as well as that of strong
networks. Innovation capacity means having the capacity and processes in place to cope with shocks and change, both on individual
and on a systems level (Hall and Clark 2010). Both institutional and
non-institutional context specific factors influence innovation capacity (Noga et al 2017). On the one hand the system needs to focus on
communication and interaction, knowledge-sharing and learning
processes that support the strengthening of innovation capacity
(Asenso-Okyere et al. 2008). On the other hand, efforts have to be
made to build networks that pool capacity of different individuals
and organisations, as few possess all the capabilities required. The
dynamics between these actors will affect the functionality of the system (Spielman et al. 2009).
Positive community networks can build links across differences in
social status, which could otherwise limit transfer of information and
communication between stakeholders. This is one of the other challenges of the current extension system in many African countries.
Often contact or model farmers have been chosen among active, welloff farmers. They seldom represent the poorest group of farmers, and
may lack the links and networks to reach this most important target
group (Noordin 2001).

3.5 Methods and tools in Agricultural Innovation
Systems research
One of the main critiques of the Agricultural Innovation System
framework is the limited methodological approaches available
(Spielman et al. 2009). Also Hall and Clark (2010) acknowledge the
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gap between the conceptual aspects of innovation processes and the
actual policy relevant implementation methods or tools. Many studies from the field in Africa have simply been descriptions of the dynamics and process related to technological or institutional innovations (Spielman et al. 2009).
Spielman et al. discuss a few potential methods that could
strengthen the AIS approach on a practical level to produce credible,
comparable, policy-relevant outcomes. Suggestions include integrating statistical and econometric tools into studies doing systems or
network analysis, or using experimental economics such as game
theory (Spielman et al. 2009). This could potentially give more structured results even from individual case-studies, that bring out underlying patterns and trends from which lessons and policy could be
up-scaled or generalized.
An innovation approach should put the farmers, their needs, wishes
and capacity, in the centre of the innovation process. But often there
is a mismatch between the actual needs of for example local farmers,
and the support provided through extension (Kilelu et al. 2014). The
innovation systems landscape in Africa does not support networking
between these various actors and is not focused on strengthening
knowledge adoption capacity (Madzudzo 2011). Farm-led innovation
is still limited although farmers are often able to cope with major
shocks affecting their food systems or livelihoods and would be the
best source of information when developing new models or systems
(Hall and Clark 2010).
The experimental games theory has been used in a few studies in
rural Africa. Kebede and Zizzo compare the relationship between
choices made in experimental games and actual outcomes of technological adoption1 and find a strong negative correlation between

1

In the case from Ethiopia the authors employ a so-called money burning game including a
hypothetical lottery, after which the participants are given the chance to ‘burn’ other participants
money, using their own hypothetical resources. The design is meant to show deeper motives of
people in the community, e.g. how inequality aversion affects behavior (Kebede and Zizzo,
2015).
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hostile behaviour in the games and regarding real-life agricultural
innovations, suggesting that positive community networks are central for an enabling environment (Kebede and Zizzo 2015).
This is in line with previous studies. For example, Conley and Udry
found social networks to be much more important than geographic
proximity as a determinant for smallholder’s willingness to learn and
adopt new practices (Conley and Udry 2001).
This stresses the importance of involving local stakeholders as well
as supporting local networks in the innovation processes. One tool to
promote communication and network building is using an Innovation Platform, which will be discussed in the next section.

3.6 Innovation Platform as a participatory tool
Innovation Platforms (IP) have been increasingly used in different
types of research and development projects in the past years (Pamuk
et al. 2014). There is no single or established definition of an Innovation Platform or guidelines on how to run/support the IP process. But
there is agreement that IPs should be tools to establish connections
and networks between different stakeholders, allowing them to define the most relevant local problems as well as possible solutions
together (Cadilhon 2013, Pham 2015). An IP should offer different
stakeholders enabling conditions to engage in non-hierarchical processes to identify and solve local problems, initiate multi-stakeholder
learning processes or explore changes that could be of common interest (Hounkonnou et al. 2012). It is a way to bridge the gap between
the different interests and priorities of different actors, discussed
previously.
IPs may be of a temporary nature with shifting configurations, but
the key to their success is providing conditions and incentives for all
members to participate in the innovation process (Adjei-Nsiah et al.
2013). The levels of action or intervention in which an IP can be established vary. Hounkonnou et al. (2016) differentiate between
niches, regimes and landscapes. In theory an IP can be established
to tackle issues at any of these levels. They suggest it is relatively
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easy to generate change at niche level. It deals with specific issue,
backed up by a shared vision, but can occur at any point in an institutional hierarchy. IPs can also be used by business partnerships as
a tool to ignite innovation processes or business plans that create
new business opportunities (Ngwenya and Hagman 2011). Whatever
the specific context is, it is essential that the IP is participatory and
it is considered to produce outcomes that are relevant and reliable
enough to justify and motivate participation (Lilja and Dixon 2008).
Also, institutional issues that need to be tackled and scaled up for
lasting impact can be discussed by the IP (Adjei-Nsiah et al. 2013).
It is therefore important to include also actors with the authority to
influence policy and decision-making in the IP activity.
The lack of an official framework for the IP, however, means there is
a lack of tools to measure the success and impact of IP-led activity.
There are a few important studies that try to identify central aspects
for the success of an IP (see Cadilhon 2013, Davies et al. 2016,
Hounkonnou et al. 2016). The factors identified by these studies reveal the importance of structure and context, process, performance
and conduct. Structure and context implies both the prerequisites of
the external environment, but also the composition of the IP and
characteristics of its members. Process and performance relate to the
way that IP activities are linked to different levels of the value-chain,
for example promoting market access or through capacity building.
Conduct, finally, refers to the way in which IP members behave and
communicate and the modalities for how meetings are conducted.
Here issues such as trust and respect become central to the success
of the IP. Also factors such as positive attitude towards change, entrepreneurial approach, as well as mobilizing resources and building
market-links are pre-requisites for a well-functioning innovation
system (Klerkx et al. 2012).
Finally, mainstreaming gender into the innovation process is central
to sustainability and requires capacity building of both men and
women, for example through guaranteeing representation of women
in the IP. The experience of our case study (paper III) confirms many
of the assumptions and views described here.
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3.7 Empowerment
Another key concept of this thesis is Empowerment, central also
within contemporary development discourse. Today empowerment is
a broad concept defined in different ways by different individuals and
scientists for particular contexts and purposes (Kumar and Quisumbing 2015). It first emerged in the 1970s in the field of social
services, in relation to marginalised groups, referring to the principle
that people should have the ability to act and participate in decisionmaking concerning their own well-being (Calvés 2009). The discourse was closely related to theories about power structures and
distribution of power, recognising a bias against those with limited
opportunities to influence the structures (Kabeer 2010). The concept
was soon adopted by International Development discourse as a way
to address issues of justice and human development. However, it
gained a more formal status in development discourse through a
push from the feminist movement in the Global South in the 1980s
(Calvés 2009). They made the link between women empowerment
and other development goals explicit (family well-being etc.), thus
bringing it onto the political agenda.
The discourse in this field and the direction in development thinking
has been significantly influenced by Nobel laureate Amartya Sen’s
Capability Approach (see e.g. Sen 1999, Sen 2009). Sen regards human capabilities as freedoms, rather than as a defined set of utilitarian ‘human functionings’ (Sen 2009). Sen’s capability perspective is
essentially based on freedoms to make life-choices that are individually valued as important. Different functionings carry different
weights, both depending on individual preferences, but even more so
on individual’s pre-requisites. Issues such as age, gender, social
roles, will significantly influence the capability of a person. But also
issues such as health, disability and intra-household distribution
will make for great individual disparities. The capability approach is
therefore ultimately concerned with individual quality of life, or with
the combinations of valued functionings that best support a person’s
freedoms to choose between alternative lives (Sen 1999).
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However, not all people in all circumstance may have the capacity to
choose their valued functionings. The capability set of an individual
will always be shaped by society, community and family, and therefore there may be potential capability that can never be attained due
to the lack of opportunity capability (Biggeri and Ferrannini 2014).
Thus, choices made may reflect internalized values rather than actual freedoms (Kabeer 1999). For example, gender relations are a result of the values and practices in society, and reinforced through
other social hierarchies including class and race (Agarwal 1997).
Also, poverty will significantly influence capability. Poverty is not
only related to aspects such as finances or income (which is often
used to measure poverty), but as much to socially constructed definitions of entitlement. Poverty is dynamic and follows processes of inclusion, exclusion and marginalization, which can cause social inequality and may exacerbate women’s poverty (Kabeer 1997).
Feminists within the Global South movement, including Naila Kabeer, therefore argue that in addition to choice, various other concepts have important links to empowerment, including power, control, voice, awareness, and resources. Kabeer’s (1999) definition of
empowerment includes resources, as the pre-condition, agency the
process and achievement the outcome. The central dimensions of
most current definitions of empowerment include control over resources and ideology, and agency (Desai 2010). Resources include
both physical resources, such as land, assets and funds, but also human and intellectual resources. Ideology refers to socio-cultural values, attitudes and religious beliefs of the community, as well as political and legal spheres of life (Charmes and Wieringa 2003). These
are factors that influence the whole society and where change usually takes place at a slow pace.
In addition to these dimensions, Malhotra et al. (2002) in their definition, include also familial/interpersonal and psychological factors
as central to empowerment. Agency refers to an individual’s (or collective’s) ability to take control and influence one’s own life through
choices made, as well as determining which choices are important
(Desai 2010).
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Many empowerment scholars view women’s empowerment as a process, which involves moving to higher levels of opportunity to exercise power within central areas relating to awareness, choice, resources, voice, and participation (see e.g. Charmes and Wieringa
2003, Desai 2010). Malhotra et al. argue that there can be many different dimensions of empowerment, and being empowered in one dimension does not necessarily mean empowerment in another. Based
on frameworks by several different authors Malhotra et al. define six
central dimensions of importance to overall empowerment. These are
economic, socio-cultural, familial/interpersonal, legal, political and
psychological. Trommlerová et al. (2015) conclude that the most important determinants of empowerment are age, gender, marital status, nationality, economic activity, and health.
Gammage’s et al. (2016) definition of empowerment focuses on the
outcome of exercising agency, that is, the achievements in terms of
improved welfare and well-being. They consider the key aspects of
empowerment to be ‘how women’s relationships with men influence
their access and control of resources as well as their agency’ (p.224)
and identify several central aspects of empowerment critical for food
and nutrition security. They find clear evidence that the food security status of the household improves when the primary female has
a ‘sense of economic agency’ as well as a higher level of ‘physical capital empowerment’ (Sharaunga et al. 2016). When women have a
higher sense of agency they have a better capacity to identify goals,
as well as a better capability to act towards these goals.
Another field of empowerment research studies the position of
women in the household specifically in relation to women’s health
issues, such as the use of contraceptives (for example Khan et al.
2011, Dito 2015) or on the relationships between women empowerment and child nutrition (review of the literature by Cunningham et
al. 2014). A strong link has been found between women’s greater
share of power in the household and participation in financial management and household food security and health spending
(Sharaunga et al. 2016, Wouterse 2016).
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In this context also understanding intra-household power relations
and dynamics is important, as they tend to both reflect and contribute to the wider institutional environment. This in turn influences
the normative and allocative activities of the state, which may lead
to “gender differentiated structures of opportunity” (Kabeer 1997
p.6). Many feminists therefore argue that a radical transformation
of the economic, political, legal, and social structures that perpetuate
gender, race, and class dominations, needs to take place (Calvés
2009).
Although these studies focus on different aspects of empowerment,
they all argue the importance of empowerment in relation to wellbeing. Thus, they become a human rights concern, and therefore central to any development discourse. The specific aspect of empowerment adopted by this study is linked to women’s decision-making,
agricultural production and the use of income.

3.8 Measuring Empowerment
From the above discussion it becomes evident that empowerment as
a concept is extremely important from a development point of view.
The lack of a single definition, however, makes measuring empowerment challenging. Factors relating to empowerment are often difficult to conceptualize at a practical, measurable level, making it challenging to define useful indicators. Proxies have often been used,
such as employment or education. However, these can be considered
enabling factors or catalysts for empowerment, rather than empowerment per se (Malhotra et al. 2002, Kishor and Subaiya 2005). This
is in line with Sen’s capability approach, which also considers for example income to have instrumental value, rather than intrinsic importance (Sen 1999). The fact that empowerment is often seen as a
process involving change, also sets challenges for measurements.
Many issues tend to evolve and change over time in any case, and
issues that may once have been considered empowering may change
to normative (one example is the use of contraceptives). Also, measurements therefore have to be adapted over time.
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Information about women’s empowerment has been integrated into
most demographic and health surveys, conducted routinely every few
years in most of the world’s nations. But they also have limitations,
which are important to understand. They may not reflect the realities of all groups in society, as there may be significant differences
for example between women belonging to different socioeconomic or
ethnic groups (Heckert and Fabic 2013), or important sub-national
and regional disparities (OECD 2015).
In 1995 the UNDP Human Development Report (HDR) for the first
time included measurements on women empowerment. These included the gender-related development index (GDI), concentrating
on inequality between men and women in relation to the basic indicators of human development, such as access to basic resources, longevity, and education. The second index included in the report was
the Gender Empowerment Index (GEM), which includes three variables related to women’s participation in political decision-making,
access to professional opportunities and earning power (UNDP
1995). Many key aspects of empowerment are missing from this index, as also recognized by the developers themselves, due to the challenges of data collection. This includes factors such as women participation in community and household decision-making and use of resources.
Integrating a gender component into the HDR was however an important step as it highlighted the importance of the gap between
men’s and women’s capabilities and opportunities (UNDP 2015).
Also other actors started developing a multitude of different gender
empowerment and inequality measurements (UNDP 2015). Many of
these are constructed to calculate ratios of women to men in different
arenas of life, such as education, access to work, power, decisionmaking, time-use and health. An important function of these measurements is that they can be used to raise awareness, planning and
policy analysis (Charmes and Wieringa 2003) or as mechanisms to
monitor gender equality and women’s advancement (ECA 2011).
Even so, one of the large gaps in improving the understanding of empowerment related issues is still the lack of relevant data, as
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previously discussed. Policies in Sub-Saharan Africa (SSA) often rely
on Demographic and Health Surveys (DHSs), which still have limitations when it comes to women’s empowerment issues. The traditional way of looking at the household is as a single unit, measuring
output and wellbeing based on common or joint figures. However, it
has become evident through research that this does not accurately
reflect the realities of the individuals within the household (Udri et
al. 1995). For example, the large group of women farmers living and
working as part of male headed households may have very different
pre-requisites, access and opportunities, compared to their male
counterparts (Doss 2013, Doss 2014). Therefore there has been a
strong push towards collecting sex-disaggregated data, in order to
allow inference on individual level. Heckert and Fabic (2013) try to
identify the gaps in the existing surveys and find ways in which the
questions could be improved to better reflect women’s empowerment
in SSA. They conclude that additional measurements of empowerment regarding economic issues, such as access to inputs including
land and capital, would be critical in order to get a holistic picture of
the limitations women face in developing their economic autonomy
and empowerment. To access robust and relevant gender data requires more nuanced, specific and continued data collection efforts.
(Peterman et al. 2011, Combaz 2013, Doss 2013)
For more specific information, many studies use vectors consisting of
individual variables relevant for empowerment, such as years of education, employment status, age, number of children, and socio-economics status (Khan et al. 2011). Another approach is using indexes
to capture the different dimensions of empowerment. The most useful measures need to be defined based on the particular objectives
and context in question, and specific methodologies for collecting the
relevant data needs to be developed.
The Women Empowerment in Agriculture index (WEAI), discussed
below, is one example of a sector-specific measurement of empowerment, targeting women’s empowerment within the agricultural sector.
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3.9 Women Empowerment in Agriculture Index
The Women Empowerment in Agriculture Index (WEAI) was developed in 2011-12 by International Food Policy Research Institute
(IFPRI) and Oxford Poverty and Human Development Initiative
(OPHI) as a monitoring and evaluation tool of USAID’s Feed the Future programme (Alkire et al. 2013). The aim was to use the WEAI
to measure the impact on women’s empowerment that the activities
of Feed the Future projects contributed. It is an index based on a
multi-dimensional poverty approach (Alkire and Foster 2007) that
measures women’s empowerment in five domains central for agriculture. The domains are production, resources, income, leadership and
time, split into ten sub-categories given different weight. The questions about production and income concern the self-reported participation in decision-making regarding production of food crops, cashcrops, livestock, and on use of income from each of these activities.
The resource domain concerns ownership, access and decision-making regarding land, livestock, equipment, durables, and credit. The
leadership domain focuses on participation in community groups and
possibility to actively express ones opinion regarding local concerns.
Finally, the time domain measures time allocated to different key
activities, including work, sleep, household chores and leisure time,
based on a 24-hour recall survey (Alkire et al. 2013).
Empowerment can be measured separately for each individual domain. A specific empowerment cut-off is defined for each, and together they make up the overall empowerment score of an individual.
In addition, a gender parity score is calculated, which compares the
score of the male and female respondent (usually spouses) in each
household. More detailed information about the WEAI can be found
in paper I, which uses an adapted version of the WEAI to identify
links between empowerment and particular household characteristics.
As the developers of the index themselves say, one of the most important contributions of the WEAI is to raise awareness relating to
gender, empowerment and equality, and the type of issues or interventions that may influence these (Meinzen-Dick 2013). Gender46

blind projects, while they may have good intentions, can even lead to
negative outcomes for women. Even though there are many important aspects of empowerment left out of the index that will also
greatly influence women’s lives, the WEAI is still a good diagnostic
tool for identifying the most important areas affecting inequality and
disempowerment among both male and female farmers. This understanding can provide important contributions towards targeted policy recommendations.

3.10 Productivity and Efficiency
Productivity of smallholder famers in Africa is generally low. No
country, apart from South Africa, achieves even 25 per cent of its
productive potential (Ali et al. 2016). There is thus room for significant improvement. The reasons for the low productivity are manifold, as discussed previously, and the same is true for the possible
solutions. They will depend both on the context and the objective of
the study or project. In order to develop solutions, the determinants
of the low productivity need to be identified and analysed. In concrete
terms productivity measures the amount of input produced using a
certain amount of inputs.
There are a number of studies on difference in productivity between
men and women, but the findings are not conclusive. A traditional
production function approach assumes that men and women produce
the same output using the same technology. They often find women
to be less productive (see e.g. Quisumbing 1996). The approach can,
however, be seen as conceptually and methodologically problematic.
Many studies have for example attributed women’s lower productivity to lower levels of human and physical capital, ignoring the array
of factors that can lie behind and contribute to these differences.
Such an approach is not particularly helpful, when attempting to
identify policy implications and recommendations for improving
women’s productivity.
Defining a useful approach is therefore important. One key aspect of
productivity which can be informative and useful to look at is technical efficiency. Technical efficiency is a measure that compares the
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amount produced, in relation to what potentially would be possible
with the same amount of input. In the context of this thesis efficiency
is used strictly as a technical tool that can provide insight into resource use. Although there may be various culture-specific notions
relating both to productivity and efficiency, the approach here is to
consider impacts on natural resources and sustainability. The inputs
normally included in an efficiency model are seed, fertilizers, pesticides, and labour. The analysis usually continues to look at the determinants of efficiency, that is, the factors that affect efficiency either positively or negatively (Coelli et al. 2002).
Studies of efficiency commonly lean on the theories of productive efficiency introduced by Farrell in 1957 (Farrell 1957). But efficiency
can be studied from several different viewpoints, providing insights
into different aspects of efficiency, most commonly technical, allocative and economic efficiency. For example, allocative efficiency can
give important information on intra-household distribution and
other gender-specific constraints (Quisumbing 1996).
As different models measure slightly different aspects of efficiency,
also the results will differ (Tchale 2009). For example, Tchale’s study
from Malawi gives different estimates for mean efficiency of the same
group, depending on the focus. Mean technical efficiency was 53 percent, allocative efficiency 46 percent, while the economic efficiency
was only 38 percent. Although the results vary, they all point in the
same direction - that smallholder productivity could be doubled even
with current inputs and technology, if efficiency was improved. Since
Quisumbing’s important review article in 1996 many studies have
attempted to identify underlying reasons for the differences in
productivity and efficiency. But many of the studies still ignore issues such as women’s human and physical capital, or women’s educational disadvantage, although they are central to efficiency (Quisumbing 1996, Coelli et al. 2002). Even behind characteristics such
as physical size or strength, culturally constructed facts can be identified, such as differences in nutritional allocation between girl and
boy children (Peterman et al. 2011). Many other socioeconomic characteristics, as predictors of technical efficiency, also need to be considered for a model to be useful (Rahman 2010). However, also in this
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field the lack of gender disaggregated data has inhibited the development of truly useful studies. Good data collection and selecting relevant indicators is therefore essential in order to make useful reflections not only on the direct causes, but also the underlying reasons
for the efficiency gap.
In addition, any results will be context specific, which has implications for their generalizability (Peterman et al. 2011). No too farreaching assumptions can be drawn based on a single study. But on
the other hand, also individual studies can point to underlying patterns that are found in many contexts. These patterns can illuminate
key issues that influence economic realities and relationships on the
micro level as well as changing processes on a macro level and can
thus contribute to the overall understanding of the key issues and
challenges to focus on.

3.11 Stochastic Frontier Analysis
The method for measuring technical efficiency that has dominated in
the past couple of decades is the stochastic frontier approach, based
on work by Aigner, Lovell and Schmidt as well as Meeusen and Van
Den Broeck, both from 1977 (Aigner et al. 1977, Battese and Coelli
1995, Kumbhakar and Lovell 2000). It is a useful tool as it allows
identification of the inefficiency term, that is, the variables that together or individually contribute to inefficiency.
Stochastic frontier models rely on one of the production functions,
most commonly Cobb-Douglas, quadratic or the translog function.
Both are linear in parameters and can be estimated using least
squares methods that allow multi-output and multi-input distance
functions. The disadvantage of the Cobb-Douglas function is its simplicity, assuming similar elasticities of production for all firms (or
farms). The quadratic and translog functions are flexible functional
forms providing a second order approximation (Anang et al. 2016).
Choosing the right model should be based on the data and on the best
fit, as different models may give slightly different results
(Kuosmanen et al. 2013). Using a Log-likelihood ratio test, allows
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comparison between models, to identify the most appropriate one
(Battese and Coelli 1995).
SFA identifies specific variables to explain efficiency, for example
family size, number of working adults in the household, education or
experience of family members, size of cultivated land and land quality, land tenancy, share of household income from off-farm activity,
frequency of extension contact, to name a few. There is, however, no
formal econometric model of technical efficiency (Battese and Coelli
1995, Battese et al. 1996). This lack of a single or comprehensive definition of inefficiency means there is always a degree of arbitrariness
in the choice of inefficiency variables (Irz and Thirtle 2004). It is up
to each scientist to make an informed choice on which variables are
relevant for the specific research question, the available data and the
focus of the study.
When developing the stochastic frontier model for a given case, the
perspective from which efficiency is studied therefore needs to be defined. The focus can be either on how input can be minimized while
still achieving the same amount of output (output oriented), or on
how output can be maximized with the given inputs (input oriented).
It will depend both on the data at hand and on the focus of the study.
For example, Rahman chooses an input-oriented stochastic distance
function for his study from Bangladesh. The prime concern of Bangladeshi farmers is cost minimization as inputs, including land, are
scarce, while farmers are cash constrained (Rahman 2010). In another study from Bangladesh, Coelli et al. (2002) find that farmers
could reduce costs up to 20% through better allocative efficiency.
However, Coelli et al. note that overuse of labour may be evidence of
disguised unemployment, rather than an actual allocative choice of
the household, and therefore it may not be easy to improve allocative
efficiency. Depending on the focus of the study also an output-oriented approach can be meaningful, for example if the aim is to determine how output could be increased through a more efficient use of
the current sources of input.
Using this type of econometric modelling can give a good insight into
structures and patterns and how they influence efficiency and
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productivity of different groups. This is central to identifying the
most pressing policy relevant issues. However, as we found in most
of the studies mentioned above, context plays a significant role and
will have major impact on any given case.

3.12 Sustainability science and sustainability transition
Sustainability discourse still commonly refers back to the definition
of the Brundtland commission from the 1980ies, defining as its goal
to sustain nature, life support systems and communities (WCED
1987, Kates et al. 2005). Actions to promote sustainable development
are defined through goals, for which a number of different indicator
sets have been developed, as well as through values and practices.
Both definitions and approaches have developed over the years, but
the basics are still the same and the challenges remain. In the 2000s
sustainability science emerged as a new scientific discipline, aiming
at finding ways towards a sustainable society. It recognises the complexity of sustainability problems and adopts a comprehensive, holistic approach to the roles played by global, social and human systems, as well as their interactions (Komiyama and Takeuchi, 2006).
Sustainability science requires a transdisciplinary framework linking knowledge and solutions from individual disciplines, that can be
taken from a phenomenological level towards practical and applied
research questions. A key methodological appraoch is using co-creation or co-production of knowledge, stemming from the field of science and technology studies (Jasanoff 2006).
The concept of sustainability in the context of this study is understood to include sustainability of natural systems, including agricultural and ecological systems. But it also entails social and economic
sustainability, which implies that the new farming systems and livelihood strategies developed should be socially viable. While supporting food security and wellbeing of people, they should also support
equality and development. Sustainability also puts pressure on the
types of productivity and efficiency growth envisioned. It requires all
growth to take sustainable forms, that is, it promotes farming
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practices, technology and innovation that are climate friendly and
sustainable.
A central question then becomes whether a conflict exists between
human development in and African context, and environmental sustainability? Eskonheimo (2006) discusses this at length in her PhD
thesis and finds that there are ways to bridge this gap. She argues
that people may have “a plurality of positions towards their environment” (2006, p. 27), and suggest that collective management of natural resources and co-creation of practices are central for sustainability.
From this background it is meaningful to discuss how transformations of systems take place and the role that different actors have
in these processes. Shot and Kanger (2018), in a recent paper talk
about systematic global change processes or ‘Deep Transitions’.
Their theoretical and scientific approach is closely linked to the field
of Sustainability science. It looks at the fundamental interconnections between different socio-technical systems as well as the dynamics leading to social, economic and ecological changes, including the
actors that drive them. Deep transition processes can emerge, when
a number of initiatives and niche innovations start taking place. Currently there are a number of niche innovations emerging that may
contribute towards a transition, including the ICT revolution, green
growth, institutional innovations and enabling policy. However,
there will have to be a strong enough push-pull effect in order to ‘tilt
the playing field’ and turn these niches into a new regime (Shot and
Kanger 2018). The main insight is that processes, or surges, always
happen in parallel within different niches emerging due to different
local and global landscape pressures. Different opportunities create
new socio-technical systems and associated rules. These processes
are always influenced by a number of different actors and stakeholder, from social movements, to private sector, to government. The
agency of the various actors is crucial in shaping the process (Shot
and Kanger 2018). In the context of this thesis, these insights are
very interesting. The pathways identified in this work can been considered niche innovations.
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4 Conceptual Framework
The above summary of scientific approaches and methodologies relevant for the research questions of this thesis provide a platform on
which a wider theoretical discussion can be built, to illuminate the
general contribution of this work. The way the concepts have been
utilised and interpreted in this context, provides the basis for the
conceptual framework.
The conceptual framework has been developed drawing on the above
theories, while recognising the multidisciplinary nature of the work
of this thesis. It is largely driven by the empirical work done in the
three studies. They provide the opportunity to analyse both qualitative and quantitative data, using an exploratory content-driven orientation (Guest et al. 2012). Figure 1 aims to capture the key elements and concepts relating closely to the study, as well as some of
their inter-linkages. The scientific home of this study is in Agricultural Science, or more specifically in Agricultural Economics. However, the approach used falls under AIS. This approach has strong
links to Sustainability Science, as introduced by Komiyama and
Takeuchi (2006). The discourse on agency and empowerment, taken
from their sociological roots towards an applied aspect of agricultural
science, also plays a vital role in the conceptual framework.
Although there is a pallet of methodologies that can be used within
these fields, a common feature in most of them is using a trans-disciplinary or mixed-method approach. This means an issue is always
studied from several different starting points, using a number of scientific methods. Another key aspect of both the AIS and the sustainability science approach, is involving a range of different stakeholders as central actors of the research process. Therefore also the methods and tools used here have a highly participatory nature. The conceptual framework organises the tools to analyse the cases in the
field. However, also the feedback from the field influences the development of the framework itself. Constructing a conceptual framework for this type of study can therefore in itself be seen as a process
(Eskonheimo 2006).
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This thesis, and its conceptual framework is therefore not built on
one specific theory or theoretical approach, but is considered a process. It starts by visualising the interlinkages between the key scientific fields, described in figure 1, but is developed and updated
through the research process and the contributions made through
the actual case studies. In figure 2, referred to as the results framework, the outcome of this process and the lessons learned are depicted as pathways. They each have the potential to contribute towards sustainability in their own way. The most important goal of
the process is precisely that; to identify and develop the most relevant pathways in order to make the best contribution towards sustainability. The orientation of the overall study is therefore of an inductive nature, taking a primarily exploratory approach, integrating
lessons learned from the process to identify these pathways. In the
text below, the key conceptual factors, their roles and linkages are

Figure 1. Conceptual framework
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described in more detail than what is reflected in the simple graph.
The results section discusses the outcomes, and the pathways developed based on them, as visualised in the results framework (Figure
2).
The above figure is a graphic visualisation of the thematically important concepts within the scientific areas relevant for the work in
this thesis. It depicts them as factors influencing the overarching
theoretical framework. They each affect the dynamics of the system
and are interlinked in a number of ways (differently in different contexts and at different points in time). The concepts included in the
‘challenges’ box represent issues that in many cases cause challenges
for small-scale farmers. Thereby they constitute factors demanding
action, at different levels and by different actors. They can ignite and
activate the opportunities contributing to change. Many of them can,
however, also be part of the solutions, if supported and developed in
the most suitable ways. The ‘Opportunities’ reflect the possible solutions as well as other issues that provide promising contributions to
potential pathways towards new opportunities and change. ‘Goals’
are the previously mentioned overall goals of sustainability, wellbeing and food security, but also goals relating to empowerment and
efficiency. The goals can have an important function as drivers of
change, contributing towards finding sustainable solutions. Both empowerment and efficiency are considered goals in themselves, but are
here also seen part of the opportunities and solutions.
Each of the three papers covers particular aspects of the conceptual
framework, but all try to tackle some of the specific challenges of the
agricultural system. In addition to the gender gap, the main challenges studied here include the lack of useful information and extension support for farmers to improve their farming practices and increase their productivity.
Using a more traditional Agricultural Economics approach and
methodology, described in more detail in the methodology section below, the first two papers analyse quantitative household data. The
first paper focuses on the link between empowerment and a range of
farm household characteristics and farming practices. From an
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Agricultural Economics point of view, the interesting questions lie in
studying the different aspects of the farming system. The choices
made by the households and the implications these choices have for
productivity as well as for empowerment are key factors. There are
many endogenous issues involved that affect the productivity and efficiency of the household or its members, including crop choice, farming practices, input use, diversification and market strategies. These
will all have implications for livelihoods, food security and overall
well-being of all household members. Using econometric models
based on production functions can help to understand some of the
dynamics behind these processes.
The second paper is very much linked to sustainability through its
focus on efficiency, that is, how well inputs are allocated towards producing the most optimal output. From a sustainability point of view
this is a key goal as resources should not be wasted. The paper tries
to capture the most important factors that influence efficiency, in order to find ways to improve it. The farming systems and practices
chosen by a farming household will significantly influence efficiency.
This includes household decisions made relating to resource use and
resource distribution as well as choice of crops, diversification and
participation in non-farm income generating activity. Another important factor influencing efficiency is an understanding of the available options and capacity of the farmers to make informed choices.
The role of extension, education and human capacity is a central part
of this.
The third paper, using an agricultural systems approach, focuses
specifically on the capacity of farmers and other key stakeholders to
innovate as part of developing and improving their farming practices
and productivity. Empowerment plays a key role, as both empowerment and education will positively influence people’s innovation capacity. Community networks and a range of different communication
channels can also influence these processes.
With this discussion and the concepts included in the conceptual
framework in mind, I return to the overall research questions of this
thesis and discuss briefly how they fit into the framework.
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1. What are the key aspects or characteristics of women empowerment among small-scale farmers?
2. How do these characteristics relate to the productivity and
efficiency of farming practices of men and women?
3. How can participation in the innovation processes support
small-scale farmers’, particularly women farmers’, empowerment, productivity and visions for the future?
4. How can these approaches be used to develop pathways towards sustainability?
In order to identify the characteristics of women empowerment
among small-scale farmers (question 1), issues relating both to the
individual features of the women in the households as well as the
farming practices need to be studied more closely. This will also give
some indication towards the issues that support or inhibit women
farmers’ efficiency. Empowerment is strongly linked to issues such
as agency, but also to different forms of learning or participatory
learning experiences. As innovation systems support learning
through participation in innovation processes, Innovation Platforms
may be suitable tools or pathway to address issues related to empowerment.
There is a variety of farming systems in rural Africa, many of which
build on a long history of traditional practices. There is a great potential in indigenous knowledge, which in many cases can be an untapped resource, for example positively affecting nutrition (Lachat et
al. 2017). In many cases, however, the practices may no longer be
enough to sustain local communities, due to growing populations and
degradation of soils and depletion of biodiversity (Getnet et al. 2017).
A variety of factors affect both productivity and sustainability of
farming practices, including environmental and climatic factors, but
also socio-political ones. The role of women farmers, and how they
play into the overall framework, is a central question. Women farmers have an important role as producers of a large share of the locally
consumed food and thus their potential influence on food security is
significant (Combaz 2013). Therefore, also the specific factors influencing their productivity and efficiency are important to understand
(question 2). From an agricultural innovation systems perspective it
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can be assumed that factors and characteristics of farm households
where women are empowered may also be linked to questions of
productivity and making decisions that promote household wellbeing
(Malhotra et al. 2002).
The functionality of the local extension system is a factor that can
greatly affect the performance of farmers. Is it able to reach all farmers, even the remote and uneducated ones, and does its messages
convey information to farmers in an optimal and useful way that is
easy to put into practice? There have been attempts to improve the
sector in the past years, especially in Ethiopia, but much still remains to be done in order to support farmers in the most beneficial
ways (Krishnan and Patnam 2013). Changing farming practices is a
slow process, but studies have shown that if farmers themselves are
involved in innovating new technologies and practices, the potential
for change – especially sustainable change – is much higher (see
background chapter 3). An Innovation Platform provides opportunities for this type of engagement and participation (Hounkonnou et
al. 2016, Davies et al. 2016). When farmers themselves, also the most
marginalised small-scale women farmers, have a chance to participate it is likely that their experience of empowerment and opportunity increases (question 3) (Davies et al. 2016). Therefore, supporting the extension system to find new models and participatory tools
is an important developmental goal.
The farming practices, in turn, influence a range of issues central for
household wellbeing. Choices made by the households for example
regarding diversification will influence the types of income generating activities available to household members. Also, a range of other
factors will influence the effectiveness and productivity of the household. All of these factors will have implications for livelihood opportunities, food security and household wellbeing, and will be central
to understand in order to develop new pathways in response to research question four.
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5 Uganda and Ethiopia
Before describing the empirical studies included in this thesis it is in
order to provide some relevant background information on the two
countries in which the empirical work has taken place, namely
Uganda and Ethiopia.
Uganda is one of the countries in East Africa which has had a relatively stable development and positive economic growth leading to
poverty reduction in the past decades (Mukwaya et al. 2011, UBOS
2014, De la o Campos 2016). However, Uganda is still a low income
country with a predominantly rural population. Only 15 percent live
in urban areas, and 72 percent of the approximately 34.9 million inhabitants are involved in agriculture (UBOS 2014). Considering its
important role for the population, the fact that agriculture still contributes only 21 percent of the country’s GDP, suggests that it is not
as efficient as it could be. In addition, the growth in the sector has
stalled in the past years and is now down to 2.2 percent, in relation
to a population growth of 3.2 percent (Ali et al. 2016). In terms of
future food security and wellbeing of the population this is a worrying trend. Increases in crop production in the past years were due
mostly to expansion of cropland, rather than improved yields on current cropland (Mukwaya et al. 2011). A reason for this is the fact that
the majority of farmers are poor subsistence farmers, faced with
many constraints, including lack of access to inputs (FOWODE 2012,
De la o Campos 2016).
Another feature of Ugandan agriculture, which may affect future
productivity, is the recent trend towards feminisation of agriculture
(Doss 2014). Over 70 percent of all women and 90 percent of rural
women work in agriculture, compared to only 53 percent of rural men
(FOWODE 2012, Ali et al. 2016). Attitudes toward agriculture have
changed as earnings and profitability has gone down, which has led
to men and boys migrating to urban areas in search of alternative
opportunities (FOWODE 2012). However, men on average still have
larger plots than women (Ali et al. 2016) and are more likely to focus
on cash-crop production, such as coffee (own survey data). In

59

addition to the most important cash-crop coffee, the most common
crops grown by small-holder farmers in Uganda are the local staple
food matooke (plantain), roots and tubers for home consumption and
grains, beans, maize and groundnuts both for sale and for household
consumption (Peterman et al. 2011). Although no crops can be directly classified as women’s crops, for example Ali et al. (2016) find
that women are significantly more likely to grow a larger share of
roots, pulses and oilseeds, while men are more likely to be involved
in cultivation of cereals, bananas and cash-cops. Improved seed are
used only by 25 percent of male farmers and 20 percent of females
(in 2003) (FOWODE 2012). Over eighty percent of the seed used in
Uganda comes from the informal sector (Mubangizi 2012), which
may cause issues relating to quality and reliability.
Despite low yields of many crops, however, agricultural potential in
Uganda is described to be high, given the country’s agro-ecological diversity (De la o Campos, 2016). There are seven different agro-ecological zones in Uganda, representing different altitude and soil types.
Although the climate varies in these zones, two rainy seasons dominate Ugandan agriculture – the main planting season between March
and June, and the light rains between October and January (Hisali et
al. 2011). The soil types of the productive agricultural land range from
areas of low to moderate productivity to very high productivity. The
majority of Ugandan agriculture is rain fed and therefore also rainfall
patterns highly affect productivity. The changes in rainfall patterns
due to climate change and the effects this will have on agriculture, is
difficult to predict accurately. Most studies expect rainfall in Uganda
to increase, which may be beneficial for agriculutre (Kikoyo and Norbert 2016). However, different types of climate shocks are also expected,
which suggests adaptation measures will be critical. Currently household resilience is low and adaptation strategies insufficient (Hisali et
al. 2011). To tackle this, a combination of policy measures, investments and capacity building will be necessary.
One factor inhibiting investment in adaptation measures and improved technologies is insecure land rights. According to Hisali et al.
(2011) secure land tenure arrangements increases the likelihood to
adopt climate smart technology. This is an important finding, as the
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tenure system in Uganda in practice still largely favours men
(FOWODE 2012, Combaz 2013, De la o Campos 2016). Women
headed households in Uganda hold less than half of the land size
compared to that owned by male headed households (FOWODE
2012) and also within male headed households, women tend to have
a very small percentage of the official land documents. That said, it
is also important to consider the different kinds of ownership, including statutory versus customary (Doss et al. 2014), and actual documented ownership versus reported or de facto ownership. In practice
de facto ownership may be more important in terms of decision making (Doss et al. 2013). Women also cultivate significantly smaller areas of land (Hill and Vigneri 2009) and are more likely to grow foodcrops for home consumption, while men tend to grow cash-crops. It
is difficult for women to overcome the barriers related to market-oriented agriculture. One barrier is accessing credit, again an issue
closely related to land-ownership, as land deeds are often required
as collateral (FOWODE 2012). Women farmers in Uganda also face
a number of other gender-specific constraints, including limited access to information and extension, but also time constraints, as they
usually carry the brunt of the household work load (Combaz 2013).
Women tend to have less flexibility with respect to non-farm income
generating activities, such as employment (Stats from UBOS). The
reasons for this can be attributed both to the time constraints mentioned, but also to a discriminating labour market as well as a range
of other socio-cultural factors.
Ethiopia is another East African country the economy of which has
grown remarkably in the past decade, leading to great improvements
in terms of poverty reduction (World Bank 2015). One of the differences compared to Uganda, however, is the massive population. Ethiopia is the second largest country in Africa with its close to 100 million
inhabitants. It is characterised by great religious and ethnic diversity,
including more than 85 different ethnic groups (Kumar and Quisumbing 2015). Out of the population nearly half (47%) is under the
age of 15, according to the Central Statistical Agency (CSA) of Ethiopia (CSA 2016). The average household size varies slightly depending
on what statistical information is used. According to CSA it is 4.6
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members, and women have on average 4.6 children (a decline of 0.9
since 2000) but the socio-economic status of families influence these
numbers significantly. Among the poorest households the average
number of children is 6.4, while for the richest it is 2.6 (CSA). According to the Ethiopia Socioeconomic Survey (ESS) implemented in collaboration with the World Bank Living Standard Measurement Study
(LSMS) for 2015/16 average household size is 4.8 persons overall and
5.2 in rural areas (LSMS 2017). Nearly half (48%) of the women in
Ethiopia still have no education, compared to 28 percent of men.
Also, in terms of climatic conditions the variation within Ethiopia is
substantial, with a great number of different agro-ecological zones
(the number of zones varies depending on the way they are calculated for different purposes, see e.g. Hurni 1998) providing very different premises for farming. Agriculture plays an even more important role in Ethiopia compared to Uganda, with 80% of the population employed within the agricultural sector, producing 41% of the
country’s GDP (LSMS 2017). In rural areas 98 percent of households
are involved in agriculture, compared to 64 percent of households in
smaller towns. The average size of land holding owned by the households is 1.4 hectares, although this varies depending on region and
household type. For example, female headed households tend to have
smaller land holdings (LSMS 2017). The majority (60-80 percent) of
crops farmed are consumed by the family. Only 8-21 percent of the
produce is sold, mostly high value crops such as teff and wheat
(LSMS 2017). Having some form of livestock is very common among
rural households, indigenous breed cattle being the most important.
The most important local staple foods are cereals (particularly rice,
wheat, sorghum and barley), consumed regularly by 90 percent of
households. People living in towns consume a more diverse diet than
those in rural areas (LSMS 2017). Food security is still a great challenge for Ethiopia. Twenty-six percent of households reported food
shortages, or so-called lean periods, at least once in the past twelve
months (LSMS 2017).
The Ethiopian government has recognised the challenge of feeding
he population and made major investments and improvement in the
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national agricultural extension program since the early 2000s
(Krishnan and Patnam 2013). Throught the Agricultural Transformation Agency (ATA) a number of new initiatives and local structures have been implemented to support small-scale farmer technology uptake and linking them to markets. A so called 5 to 1 methodology has been developed in which all farmers are grouped into
smaller units, each individual belonging to a 5-1 group. One member
takes on the role of model farmer, while the others are meant to observe and learn from this farmer. No official evaluation of the initiative has been completed, but according to Krishnan and Patnam
(2013) the results have been mixed.
In addition to the official extension programs, however, there are
many other networks that link people in the community. Local networks play a key role in informing Ethiopian farmers on agricultural
practices. Improving the official extension services has been a focus
of government interventions in the past years. In some cases neighbours can in fact be more effective in supporting adoption of new
technologies than the official channels (Krishnan & Patnam 2013).
The coffee ceremony has a very central role in Ethiopian society, and
is an important forum for information and knowledge exchange. People tend to belong to coffee ceremony groups both based on proximity
and on kinship. Both men and women from the households are usually involved in the ceremonies (interview data). Also, the religious
groups to which people belong constitute additional important information sharing fora.
Ethiopia is also faced with the challenge climate change is expected
to cause agricultural productivity and food security (Rimhanen
2016). These challenges will be exacerbated by Ethiopia’s degraded
ecosystems, caused by soil erosion and nutrient depletion. Just as in
Uganda inputs such as fertilizers are used much below the recommended level (Getnet et al. 2017). For the most imporant cash-crops;
maize, wheat, barley and teff, fertiliers are used on approximately
two thirds of plots. For other crops it is much less common (LSMS
2017). Use of improved seed is only common for maize and wheat,
overall more than 81 percent of grain plots are planted with
traiditional seed (LSMS 2017).
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6 Data and Methods
This thesis includes three empirical studies, each providing input
into a specific aspect of the conceptual framework described above.
Each study uses a specific approach to illuminate the relevance of
the question for the overall challenge. Two of the analysis are based
on data from a quantitative household survey in Uganda, the third
on a qualitative participatory research study from Ethiopia. Although tackling similar overall issues, each has its own research
questions, as described below. The different methods each have their
own strengths and weaknesses, but together provide a good understanding of both the key challenges and opportunities. Econometric
models using survey data provide insight into the patterns of
women’s roles and participation in the agricultural sector. A qualitative case study, on the other hand, can give more in-depth understanding of the underlying dynamics in the community driving and
reinforcing these patterns, but also identify where the opportunities
for change and innovation lie.
Papers I and II both utilize a large dataset collected in Uganda for
the Finnish funded FoodAfrica Programme in late 2012 and early
2013. Detailed household and agricultural data were collected from
approximately 1440 farm households in eight regions of Uganda. The
data included information on household members (age, education,
primary and secondary activity), household asset ownership, farming systems (details on crops and inputs) and marketing patters. The
primary use of the data was a randomised control trial (RCT) led by
International Food Policy Research Institute (IFPRI), to analyse the
effect of market and extension information sent by text message, on
farmers’ income. This required a number of basic facts and information.
The survey data provide a good overview of the realities of Ugandan
small-scale farmers. The households included in the study represent
small-scale farmers, producing crops as their main form of income.
Eighteen percent of the households were female-headed. Most of the
households were involved in mixed farming, growing both food crops
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and cash crops. In fact, it was difficult to clearly distinguish between
food and cash-crops in the Ugandan context, as most farmers grew
crops, such as matoke and maize, both for home consumption and for
sale. The most commonly grown crops were maize, matoke (cooking
banana), beans and coffee. Coffee is the main cash-crop in Uganda
and also among the survey households. There were no crops grown
exclusively by men or women, but beans were commonly grown by
women (and could be considered a women’s crop), while it was much
more common for men to grow coffee than for women (survey data).
The households in general owned very few assets and only 7.6 per
cent had access to electricity. Based on the data we find that food
security is a serious problem in Uganda. Forty-nine per cent of
households reported having experienced at least one hungry period
during the past twelve months. Some regional differences regarding
food security were found, which may at least in part be due to differences in agro-ecological zones and population density. Further studies would be needed to get more detailed information about these differences.

Paper I: What factors explain women’s empowerment?
Decision-making among small-scale farmers in Uganda.
The aim of the study was to identify household characteristics associated with women’s empowerment. This included community and
household level characteristics as well as individual characteristics
of household members. The assumption behind the study was that
there are certain household characteristics or features that are correlated with empowerment and that identifying these will provide
science-based evidence for policy-makers. This can entail local government policy on for example schooling or extension schemes.
Our study is inspired by the Women Empowerment in Agriculture
Index (WEAI). We have not used the index in full, but adapted parts
of it for our purposes. One of the key aspects of the index we have
integrated into our study is looking not only at female headed households, but also at females within male headed households. This gives
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us a much more comprehensive understanding of the roles and status of women as farmers, producers, sellers and decision-makers.
Our WEAI-inspired survey module focused on decision-making, identified as a central aspect of empowerment (see theoretical discussion
on empowerment above). It included a set of questions regarding
level of input into decisions made on food crop production, cash-crop
production, livestock production, non-farm income generating activity, as well as the use of income from each of these activities. As
stated above, there is no clear-cut difference between cash- and food
crops in Uganda, so we left it up to the respondent to define what
they categorised as food and cash-crop.
Based on this data an empowerment variable was created. It was a
continuous variable with values ranging from zero to eight, describing the overall input into decision-making. Zero represented no decision-making power, that is, non-existent empowerment, while eight
meant full participation into all decisions made, or very high level of
empowerment. This variable was then used in our econometric
model, to identify the relationships between empowerment and
household characteristics. Several different logistic regressions were
run to find the most important variables related to empowerment.
The responses show there is a clear difference between the decisions
in which men and women participate. Women have a lot of say in
decisions regarding food crop farming, but participate much less
than men in decisions regarding the use of income from selling either
food- or cash crops. The results are described in more detail and discussed further in the Results section. The contribution to the pathways, implications for policy and continued research of the results
are discussed in the final section of the thesis.

Paper II: The Unequal Efficiency Gap: Key Factors
Influencing Women Farmer’s Efficiency in Uganda.
The second paper uses the same survey data from Uganda as the
first one. The focus was again on the realities of women farmer’s, this
time looking at the determinants of efficiency of women farmers,
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compared to that of men or jointly managed plots. The information
on farming was collected at the individual level, including management reported at the plot level. ‘Plot manager’ was defined as the
person who made the decision on how the plot should be used, what
to grow, when to sell, etc. This made it possible to group plots according to how they were managed, that is by a woman, a man, or jointly.
The data was then aggregated to the household level, as it was not
common for households to grow maize on several plots under different management systems. Our data thus included 896 observations,
out of which 268 represented male managed plots, 260 female managed plots, and 368 jointly managed plots. The goal of the study was
to find out if women are less efficient producers, as the literature
suggests, and if so, what the determinants of efficiency are, in order
to identify the underlying reasons for them. Although it is recognised
that there are a range of other factors, in addition to gender, that
influence and constrain small-scale famers, the hypothesis here is
that there are also gender-specific constraints that inhibit productivity. By identifying these constraints also solutions to increase efficiency can be developed.
The econometric method used for the analysis was the stochastic
frontier analysis (SFA), commonly used to measure technical efficiency (TE), as briefly discussed already in the theoretical section
above. TE measures how effectively different inputs are allocated to
produce a given amount of output, compared to what the potential
maximum would be, that is, the production frontier. It is based on a
production function, calculating the value of the quantity produced,
in relation to the value of the used inputs, including seed, agrochemicals, technology and labour. We tested the suitability of the different
functional forms of the production function (Cobb-Douglas, translog
and quadratic) and found quadratic to be the most suitable for our
data. However, our data does not include information on all the traditional measures of the production function, namely a traditional
measure of labour in hours of work is missing. We have therefore
adapted the function slightly.
The stochastic frontier model used was based on the one step approach of Battese and Coelli (1995). It identifies the predictors of
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efficiency by showing the variables that are significantly associated
with higher or lower levels of efficiency. In our model we included a
number of individual as well as socioeconomic factors as predictors.
We found that there is a clear difference in efficiency between plots
managed under the different systems, and that women manage their
plots less efficiently. We also found that there are indeed specific factors affecting the efficiency of women. The results are discussed more
in the results section.

Paper III: Innovation Platforms: a tool to enhance smallscale farmer potential and women empowerment.
The third paper describes a participatory study completed in Ethiopia as part of the SOILMAN project, funded by the Academy of Finland between 2014 and 2017. The overall goal of the study was to
increase the knowledge and use of rhizobia inoculants as biofertilizers among small-scale farmers. When used as an inoculant for legumes, the Rhizobium-bacteria allows the legume plant to fix nitrogen from the air (Franche et al. 2009). This is a sustainable, climatefriendly and affordable alternative to chemical fertilizers.
In order to increase the use of rhizobia, both local scientific capacity
and farmer engagement needed to be strengthened. One part was
capturing the interest of local farmers to actively engaged in testing
the technology. A field trial was set up in collaboration with the
Southern Agricultural Research Institute (SARI) in the Hawassa region, to evaluate the effectiveness of the rhizobia strains in the field.
In addition, a participatory study was launched, involving farmers
and other key stakeholders, to find innovative solutions to integrate
the use of rhizobia into the local farming system. As part of this innovation process, an Innovation Platform (IP) was established. Participants of the IP included farmers, local extension agents and different experts. The assumption was that compared to traditional extension methods, an IP can better support co-innovation, learning
and empowerment, and therefore has better potential to lead to
adoption and sustainability. A key requirement of our IP process was
that both the man and the woman from each household participated.
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This was expected to support women’s participation and strengthen
the role and empowerment of women in the process. In addition to
promoting the use of rhizobia, the aim of the study was therefore, to
contribute knowledge about the most useful methods and tools to engage farmers in the innovation process, as well as the implications it
had for women farmers.
The project was implemented in the Sidama area, close to Hawassa,
approximately 200 km south of Addis Abeba in the lowland areas of
the Great Rift Valley. The project area is classified as semi-highland
and characterised by small plots cultivated with mixed crops. A commonly grown crop, one of the staple foods of the area, is enset or so
called false banana. In addition, a number of pulses are commonly
grown, and both maize and coffee are inter-cropped on the plots. The
trend of growing chat as a cash-crop has become increasingly common in the area. This is problematic, as chat requires a lot of sunlight
and drives people to cut down trees on their land, with devastating
effects for soil-fertility. It also has negative implications for household food security. An additional goal of the project was therefore to
motivate farmers to come up with alternative income sources.
Paper III describes the different phases of the project, the types of
qualitative data collected as well as an analysis of the participatory
method. The data include a formative and a post-intervention survey, in which 60 households participated, reports from all meetings
by the IP facilitator, focus group discussions and key informant interviews. We use Eskonheimo’s general or flexible definition of a key
informant to be “a person who provides the researcher with important additional information due to her/his professional expertise
and/or social connections” (Eskonheimo 2006, p.54).
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7 Results
The detailed results of the studies are reported in the original publications that are part of this thesis. This section provides a short summary of key results focusing on the aspects contributing most to the
overall research questions and to the Conceptual framework. The
links and relationships between the results and the thematic areas
are described in the Results Framework (Fig. 2).

7.1 Question one: What are the key aspects or characteristics of women empowerment among smallscale farmers?
In paper I we look at individual and household characteristics that
are associated with women empowerment. We use a decision-making
variable as the proxy for empowerment, derived from responses by a
woman in each household regarding her input into decisions made
on a range of activities, including the use of income. The definition of
empowerment in this context is closely linked to economic issues, as
it is based on decisions relating to production and use of economic
resources in the household. However, we argue that the participation
in decision-making goes beyond the specific issue the particular decision tackles and reflects the role of the woman in the household in
a broader sense. Also, decisions relating to production are closely
linked to household food security and wellbeing, which are important
aspects of women’s empowerment. Therefore we see our variable
providing a relatively holistic view of empowerment.
The female respondent was most commonly the spouse, or the household head, in case the head was female (18% of households). Which
are then the key characteristics related to women empowerment?
The significance of the variables varies slightly between the different
models used in the study. It is therefore challenging to pinpoint particular individual characteristics. This is in line with the notion that
empowerment is indeed a complex issue, influenced by a number of
different context specific and culturally defined issues. However,
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certain structural factors do emerge clearly as significant drivers of
empowerment, or the lack of it.
Some of the most important factors relate to household composition.
The ‘share of children aged five or less’, as well as the share of elderly
household members, are both significant and associated with lower
levels of women’s empowerment. We have interpreted this as reflecting the time burden of women caused by household chores, the bulk
of which women are responsible for (e.g. Stoebenau et al. 2014).
Mean age (mean of the spouses in the household, which in case of
women headed households in practice signifies age of head) is associated with higher levels of women empowerment. This indicates
that higher age is associated with higher levels of empowerment.
One might assume that younger people are more receptive to new
ideas and might be more likely to accept concepts of equality. This is
not supported by our analysis. However, the results may also be the
reflections of a different culturally defined factors, that is – with seniority comes status. This is in line with Peterman et al. (2015) who
found age to be the only variable significantly associated with decision-making in Uganda.
Perhaps the most interesting significant variable in our data associated with higher women empowerment, is educational equality, calculated as female education in years subtracted from male education
in years. This is supported by results from Uganda by Meier zu Selhausen (2016) that suggest a gap in education between spouses influences women’s choice negatively. This is an important specification
to the notion that education of girls and women is a key to development. Educating girls alone may not have the expected impact, if
gender parity in education is not also taken into consideration.
Further significant variables include travel time to the nearest
paved road, a proxy for remoteness, that is associated with lower levels of empowerment, suggesting the more remote the household is
located, the less empowered the women. This is likely due to the exposure to new ideas and ways of life, as well as wider access to information of different kind, that comes with proximity to urban settings. This variable can thus reflect the importance of access to
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information. This is supported by the fact that owning mobile phones
was positively associated with women empowerment. The growing
number of phones in rural areas can significantly improve access to
information. Especially as the share of smart-phones increase, it will
mean unlimited access to information on a range of issues. Of course,
in order to make use of all the new information, education is still a
key factor.
The final statistically significant variable associated with women’s
empowerment is marketed percentage, or the share of the crop produced by the household that is sold, rather than consumed at home.
Market share is an endogenous variable, as it is linked to decisions
made by the household, which makes analysing the result somewhat
tricky. However, it does say something about the relationship between certain types of households and empowerment. The results
suggest that more subsistence oriented households have higher levels of women empowerment. This may be linked to the fact that men
are more likely to grow cash-crops and therefore have greater control
over resources in households with a cash-crop focus. Women in general had much less say when it came to decisions on cash-crop farming, compared to food-crop farming (41% compared to 74% of women
report being involved in most or all decisions made). A characteristic
seems to be that women’s participation is still largely limited to foodcrop farming, which inhibits participation in alternative income generating activities and livelihoods.

7.2 Question two: How do these characteristics relate
to the productivity and efficiency of farming practices of men and women?
In paper 2 the focus is on efficiency. We first compare the levels of
efficiency between women, men and jointly managed maize plots and
find there is a clear and significant difference. Women farmer are
significantly less efficient than their male counterparts or when
working together with males on jointly managed plots. The mean TE
of women is also lower than that of men or jointly managed farms.
However, when calculating a frontier for only the female group,
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taking their available inputs into consideration, the level of TE increases dramatically, suggesting women can be very efficient, given
the right circumstances and available resources.
The factors of interest for the research question influencing efficiency in the overall model include women being active in incomegenerating activity outside the household. This is closely related to
the fact that household wellbeing improves when women have personal access to income, as suggested by other studies (Sraboni et al.
2014, Wouterse 2016). Although the link to efficiency is by no means
direct, it points towards a tendency where women’s active participation goes hand in hand with well-being. This suggests that providing
women with opportunities for off-farm activity could be an important
contributor to empowerment and wellbeing.
Another overall factor positively associated with efficiency, is share
of crops sold. This suggests that plots allocated towards cash-crops
are managed more efficiently. This can be seen as an equality issue,
as men are more commonly the ones to farm cash-crops, and therefore the ones to benefit from the efficient use of resources on these
plots. It is also linked to the question discussed above suggesting
women are less empowered in households putting a great deal of focus on cash-crops.
When looking at the factors affecting the efficiency of women in particular, we find that some household characteristics are significant.
The time burden factor associated with large households, found to
affect women’s empowerment negatively, is also significantly associated with lower efficiency. On the other hand the number of children
between six and fifteen years of age is positively associated with efficiency on the woman’s plot. This may be due to labour input provided by older children towards all plots of the household.
The links between the most important factors related to efficiency
and empowerment can be identified by comparing the results from
paper I and II. We find that similar factors emerge as significant,
suggesting there is a link between empowerment and efficiency, although perhaps not immediately obvious. The pathways will

73

therefore also be interlinked, as will be discussed more in the following chapter.

7.3 Question three: How can participation in the
innovation processes support small-scale farmers’,
particularly women farmers’, empowerment,
productivity and visions for the future?
Paper III follows a pilot study in Ethiopia, engaging a group of local
farmers, both men and women from each participating household, as
well as extension agents and experts from the local university, to test
an IP as an alternative extension approach. It was suggested as a
way of tapping into the innovation system in order to find the best
methods to integrate a new, environmentally friendly technology
into the local farming system. The expectation was that the technology would be better received and more likely adopted if people were
involved in finding the best solutions for integrating it. Participating
in the IP was in itself expected to be an empowering experience.
The research question posed is; how can participation in the innovation processes support small-scale farmers’ empowerment, productivity and visions for the future. We start by answering the question
can participation in the innovation process support empowerment?
The evidence from our study in Ethiopia suggests that it can. The
study confirms that a much larger percentage of respondents of the
post-intervention survey who had been part of the IP reported increased yields. From a methodological viewpoint even more interesting is that all of the respondents said being part of the IP had
changed their role in the community. They felt their farming capacity had increased and that their status in the community had developed into that of a model farmer or communicator. This was especially true for the female participants, who became much more selfconfident and assertive as a consequence of their participation. According to the key informant interviews many of these women were
much more prone to voice their opinion in a range of different situations in the community than they had been before. The added capacity also made them optimistic with a positive vision for the future.
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Several of them planned to diversify their production or start small
businesses as risk-mitigation measures. Most of the respondents reported being better equipped for future challenges.
This leads us to the actual research question, which is how participation can lead to empowerment? It was clear through the study that
participation in the IP was instrumental in bringing about change.
We found that having tools and mechanisms to support and
strengthen the innovation process, is key to supporting active member participation. Facilitation is essential in order to engage participants, as well as giving a structure and clear aims to frame the activity. It is possible that once the platform has established itself, in
can develop and reinforce its goals through the capacity, empowerment and new roles internalised by the participants. Another essential factor of IP success, where the facilitator can also be instrumental, is minimizing hierarchical structures, and guaranteeing all
members the opportunity to express their views.
An important factor identified through the study was the spill-over
effect, relating to community networks. Many of the households in
the community taking part in the survey, but not in the IP activity
itself, also expected increased income over the next few years. It was
clear that information about the technology had spread and even
three non-IP households reported having started to plant soybean,
which was a crop not previously known to the community and not
accessible in the local market. Most likely they had been given seed
by one of the IP members. This affirms the importance of the existing
networks in the community, through which information is shared,
discussed and spread. It also suggests the IP model can be a useful
extension tool, as an addition to and supporting the existing communication networks.

7.4 Question four: How can these approaches be used
to develop pathways towards sustainability?
The forth question looks at what types of tools or pathways to sustainability can be envisioned and developed based on the insights
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from the research questions and case studies. How are the results
linked to the overall goal of finding new and useful pathways towards
sustainability? The pathways identified through the studies are visualised in the Results Framework in Figure 2.
The pathways discussed here tackle issues at different levels and can
as such have quite different functions. Some can be relevant as concrete tools at an applied project level, while some will be of a policy
nature contributing information for local and national policy makers
as well as development actors and donors in planning strategies, activities and funding schemed in the most useful and targeted ways.
The suggested pathways are described here in brief and visualised
in the results framework as optional scenarios. A great number of
interlinkages also exist between the different pathways. In the discussion section the implications, challenges and potential of the
pathways will be discussed at more length, building linkages to ongoing discourse.
When looking at the results it is evident that empowerment, or more
specifically women’s empowerment, plays a crucial role within the
farming system. The first result area therefore focuses on strengthening women’s empowerment. Two concrete approaches that could
be instrumental in driving the ‘empowerment pathway’ have been
identified. The first one relates to education, the other one to supporting women’s participation in market-oriented agriculture or
other income-generating activity outside the household. Supporting
women in accessing markets is defined in the results framework as
‘participation’. It is clearly related to women’s time-burden, specifically their household work load. Finding ways to support women’s
opportunities to actively take part in both market oriented agriculture and other forms of income generating activity is a central aspect
of the ‘participation pathway’.
Another important factor found to influence empowerment was education, or more specifically the gap in education between the spouses.
Education and capacity building, through both formal and informal
approaches, is the other pathway found to contribute to empowerment.
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The second result area is related to the Innovation System. It promotes innovation capacity of key stakeholders and engaging different actors into co-creation activity. The pathway is operationalised
as the establishment of IPs in addition to or as part of the local extension system. In our case study the IP allowed the women to become active members of the innovation system, to achieve new roles
in the community and to have higher awareness and levels of empowerment. This supports the goals, specified by the women themselves: access to new technologies that increase productivity, but also
to diversify their farming practices and engaging in non-farm activity as a form of risk mitigation (own data). The fact that the role of
women is clearly changing, especially in our study context in Ethiopia, may play an important role in speeding up the processes.
There are a number of factors that will influence the potential of
these envisioned pathways to develop, and of their likelihood of success. Community dynamics are constantly changing, however a number of cultural and other background factors will influence the acceptance and opportunities for adopting the pathways. Therefore,
context specific adaptations of the pathways will be required, developed in collaboration with the local stakeholders involved in the
change processes.
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8 Discussion on Pathways
The studies featured in this thesis all have the overall goal to identify
pathways towards sustainability of small-scale farmers in Africa.
Pathways have here been defined loosely as tools and approaches
that stakeholders at different levels can contribute to, that can lead
to new behaviour, innovations, or other ways to challenge the statusquo, leading to change. The individual studies use different approaches and perspectives, but with the common aim of identifying
the most important constraints faced by small scale farmers, especially women farmers, as well as possible tools and pathways to support them in improving their situation.

Figure 2. Results Pathways
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Although the papers describe specific case studies, the results point
to a few key trends that have general applicability and potentially
important policy implications, both for local and national policy makers, relating to strategies to support farmers. This final section reflects on the conceptual framework and the implications of the results for the overall research questions.
The discussion works its way back through the research questions
and results identified based on the case studies, to discuss the most
important implications for each research question and how the pathways might contribute towards new solutions. Three practical pathways have been identified to have potential for providing solutions
and tools toward sustainability of smallholder farmers in Africa. Sustainability in this context refers to both environmental sustainability
but also social sustainability, from the premise that farming systems
have the potential to contribute to both goals. The pathways provide
a range of concrete recommendations that can feed back into the research questions of the thesis.
The existence of a gender gap and the importance of women empowerment were highlighted through the study. As sketched out in the
conceptual framework, empowerment is linked to a number of factors
affecting the wellbeing of small-scale farmers. Empowered women
are much more likely to diversify, engage in non-farm activity, thus
improving both food security and general wellbeing of the household
(Sell et al. 2018). The different studies confirmed what was hypothesised based on the literature about women farmer’s constraints.
Women own and farm less land, using fewer resources and have less
input into decision-making than men do. Women mostly farm food
crops, which helps them feed their families, but does not provide
them with income and opportunities. They are constrained in terms
of time as they take on the bulk of household work, while at the same
time less of the household labour is allocated to the plots they manage.
Many of these factors have been identified also in other studies (from
various different contexts). The pathways envisioned here focus on
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two specific methodological approaches, namely education and participation (Fig. 2).
The first pathway centres on education. All three research questions found an aspect of education to be important for empowerment,
efficiency and participation. Although education was not in itself directly associated with empowerment, equality in education had important implications. Households where the educational gap between the spouses was smaller, the women tended to have higher
degrees of empowerment. This suggests special focus needs to be put
on ways to keep girls in school. According to a report from 2017, for
example Uganda attains a very high score in both primary and secondary education enrolment (WEF 2017). However, enrolment is an
input rather than an outcome, and therefore not a good indicator in
this case. There are significant levels of drop-out among girls, suggesting a gender bias disdvantaging girls (Stoebenau et al. 2014).
An often quoted reason for girls in Africa to drop out of school is teenage-pregnancy. However, in a recent report from Uganda Stoebenau
et al. (2014) found other aspects to be much more important. The key
determinant was poverty, forcing families to withdraw their children
from school. A clear gender difference was identified, where girls
were much more likely to be kept at home, as they tend to take on a
much larger burden of household work than do boys. This was
strongly associated with families’ gendered beliefs and expectations,
closely linked to the norms of the community (Stoebenau et al. 2014).
These gendered expectations affect girls’ own gendered beliefs, which
in turn affect school performance. A girl’s self-rated school performance was also found to significantly influence drop-out tendency or
likelihood.
Similar conclusions are made in OECD’s country report from Uganda
on Discrimination against women, which finds that gender equality
is negatively impacted by widespread acceptance and reproduction
of social institutions that discriminate against girls and women.
Practices and views, for example regarding the distribution of unpaid
household work, are so deeply embedded that they are seldom challenged even by women themselves (OECD 2015). This reproduces
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gender roles and negatively affects empowerment. Studies have
shown that higher levels of education are associated with lower levels of discriminatory attitudes (OECD 2015). Attitudes play a significant part in changing the roles and opportunities of women in society. In many cases this is a pre-requisite for women to become active
participants in market-oriented agriculture, or other income generating activities outside the household.
Education was not directly associated with efficiency, which is an interesting and rather surprising result. There are, however a number
of possible explanations for this. First and foremost it may be related
to the fact that formal education may not be the most relevant entity
to support efficiency. Extension and training can have a more important role with bigger impact on efficiency. However, women also
access much less extension training than do men, even though it is
an issue that has been recognised for a long time (Manfre et al. 2013).
This links back to the factor identified above, suggesting that education leads to less discrimination. Indirectly education can therefore
have implications for efficiency. In addition, focusing extension activities and training on women could support them in becoming more
efficient, but also in diversifying and engaging in market-oriented
agriculture (the second suggested pathway).
Education is also important for participation in the innovation system, as a basic level of education is a pre-requisite for capacity to
participate actively in innovation processes. Here a link between
pathway one and three is build, as the Innovation Platform methodology can in itself be a pathway towards building capacity and
strengthening empowerment. Although the discussion here has
mainly focused on formal education, as this information was available through the survey and interview data, it is important to note
that informal education also may play a key role in contributing to
the pathway. The official extension system can contribute a great
deal to capacity within the agricultural sector, but also the range of
other formal and informal networks that people belong to play a role
in knowledge and capacity development.
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The second pathway relating to empowerment focuses on women’s
participation, that is, being able to actively take part in market-oriented agriculture or other income-generating activity outside the
household. A clear link between participation and empowerment has
been identified through the study (research question one). Women
participating in income-generating activity outside the household
are more empowered. They tend to make decisions both on participation in income generating activity as well as on the use of the income
generated through the activity.
On the other hand there was a negative association between the
share of crops sold by the household and women’s empowerment.
This may appear contradictory, but we have interpreted it to relate
to the fact that cash-crop cultivation is still largely a male domain.
Households in which a large share of the agricultural production is
focused on cash-crop, the role of the woman may be marginalised.
This may limit women’s opportunities for example to diversify.
Therefore we consider supporting women to become more active in
market oriented agriculture an important part of the participation
pathway.
Also, in relation to efficiency, participation seems to play an important role. Households where women actively participated in nonfarm income generating activity, the efficiency on the plot increased.
This may be related to a more focused distribution of household labour, which has positive implications for the whole household. This
is closely related to the fact that household wellbeing improves when
women have personal access to income, as suggested by other studies
(Sraboni et al. 2014, Wouterse 2016). Although the link to efficiency
is by no means direct, it points towards a tendency where women’s
active participation goes hand in hand with well-being, therefore
suggesting that providing women with opportunities for off-farm income generating activity could be an important issue to focus on,
both by science and policy.
Possible unintended consequences need to be analysed, when developing new pathways relating to women’s roles. Combaz (2013) warns
against women losing control over commodities, once their market
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value increases. Therefore, a gender approach is extremely important when designing programs and policy, for example regarding
marketing strategies for agricultural products. Both policy makers
but also NGOs and other development practitioners need to understand the implications. Awareness raising of all stakeholders is important. Also, women themselves need to be taken on board the processes, involved in defining and developing these strategies. Such
gender transformative approaches include capacity building and cocreation, but monitoring and evaluation of the production systems
also have an important role to play and should always include gender
indicators (Combaz 2013).
It is important to recognise that decision-making and division of responsibility is not always straight forward or unambiguous. Women
do play an important role in decision-making. For example, our study
shows that 42 per cent of women report participating in ‘all’ or ‘most’
decision regarding the spending of income from cash crop production
in which they had taken part (paper I). However, this is part of a
bundle-of-rights, where one individual seldom has total control or
complete ownership or decision-making power (Doss et al. 2013). A
single individual rarely holds full ownership or rights, and therefore
being part of one aspect of ownership (e.g. management) does not
necessarily indicate having power to participate in all important decisions.
In a recent study, Greg Seymour looks at the link between women
empowerment and efficiency. He finds that smaller gaps in empowerment between spouses are associated with higher levels of efficiency (Seymour 2017). Although we do not make inference directly
about this relationship, we find characteristics linking the two. We
find that women participation in non-farm activity is positively
linked both to women empowerment and to efficiency.
The third pathway, promoting the integration of innovation platforms into the extension system, specifically contributes to research
question three. An IP was shown to be a tool that can support cocreation and innovation among various stakeholders. Through that
it can contribute to building the capacity and empowerment of small-
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scale farmers. The innovation platform tool can be implemented at
many different levels for a range of different domains. Our participatory study worked on a very practical local level, engaging the local
extension system and the local community. However, specific IPs can
be developed to tackle for example policy issues, with potential to cocreate new policy level impacts (Davies et al. 2016, Hounkonnou et
al. 2016).
The ‘IP pathway’ can, however, also have an important role in relation to the first two research questions. The IP methodology can be
used to provide a platform or forum for women to share ideas, to
learn and to increase their capacity. This is in line with recommendations of both Hill and Vigneri (2009), and Combaz (2013) who
stress the importance of strengthening women farmer’s groups
and/or marketing groups. This can ensure access along the whole
value chain, including markets. Building support for women farmers
could also potentially tackle the problem of women’s risk averseness
– a factor that has been identified to inhibit women’s market orientation (Gĩthĩnji et al. 2014). An IP could also provide a platform for
women where new networks can be formed and even cooperatives or
organisations established.
However, the IP needs to fill certain basic criteria and be managed
well in order to be successful. This has been found in the literature
and was also a conclusion of our study. A key is the common interest
and vision of the participants, to promote a common goal. This implies a fair distribution of power among the IP members (Hounkonnou et al. 2016).
When successful, the network formed by the IP can influence attitudes in the community, with possible positive implication for the
role of women. Davies et al. (2016) found that increased social capital
was a mediator for change. This reflects the interlinkages and synergies between the pathways. They can all be seen to be part of the
same holistic framework, influencing the same issues but from different angels and at different levels.
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9 Conclusions and Recommendations for
Policy and Further Research
One of the key outcomes of this thesis is confirming the insight that
inequality and disempowerment of women has negative impact on a
range of development factors. It negatively affects efficiency and
productivity, as well as many factors that influence household wellbeing, directly or indirectly. The key policy recommendations of this
study are captured in the pathways described above. In addition
there are several recommendations regarding further research.
Some of the methodological aspects can also be considered useful and
taken further by development projects, policy makers or scientists.
In order for the pathways discussed in this thesis to be useful, they
have to be further developed and designed to fit the specific context
in which they are intended to be used. As the OECD report highlights, there is no ‘one size fits all’ approach. For example in terms of
discriminatory social institutions there are major regional variation
in the level and form, even within Uganda (OECD 2015). Also in our
data many constraints of women were found to be related to geographical and cultural differences. Different geographical areas may
have different ecological premises that influence farmers’ potential.
This, of course, does not explain differences in empowerment, which
is likely to be related to cultural and socio-cultural factors.
Among the pathways identified based on the studies of this thesis,
education stands out as a key approach. But the evidence shows that
educating women and girls alone is not enough. Equality in education between men and women is another important aspect positively
associated with women empowerment. Finding ways to support girls
in staying in school is therefore a key policy challenge, both on a local
and national level. It could even be an Africa-wide topic that the African Union (AU) could integrate more clearly into their priority settings. But also providing local support, to support women farmers,
such as training and extension to increasing their skills, is important. The approach piloted in the Ethiopia study, using Innovation Platforms to integrate new technology through a participatory
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process, proved a good way to achieve this. Being an active part of
the innovation system raised both awareness and empowerment of
the participants, especially the female participants, and prompted
them to take on new roles in the community. It also gave them new
skills, which will allow them to plan their agricultural systems better, for example through diversification.
It is clear that the role of women in agriculture is changing. Our
studies identified change processes relating to the role of women, especially in Ethiopia. This may lead to a range of new opportunities,
yet to materialise. At this point it is difficult to predict what direction
this development will take. If adopted into projects and policy, the
pathways identified by this study can each contribute to the ongoing
process of changing women’s roles in agriculture.
One of the reasons for the changing roles is the growing numbers of
men working either part- or full time outside the agricultural sector.
It is possible that this will allow women to take a larger role in cashcrop farming in the future. Diversification is another risk mitigation
method that women, as they become better aware and more empowered, can increasingly start to utilize. From there the step to engage
also in non-farm income generating activity is shorter.
There are, however, still challenges for the ‘participation pathway’,
which encourages women to become involved in market oriented agriculture as well as non-farm income generating activities. For example the fact that women carry the brunt of the household burden
is likely to be a limiting factor. This can be considered one of the
discriminating social institutions that prevent equal access and opportunity. These structural factors are to a large extent culturally
shaped. To support the implementation of the pathway, interventions therefore need to target both structural issues and attitudes.
This may entail providing women with access to training, resources,
and credit. Attitudes are more challenging to target. A key is empowering women to see themselves as active agents, for example agricultural producers. An equally important issue is engaging men to realise the overall benefit of such a change.
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One of the lessons from the ‘IP pathway’ is that extension approaches
need further development and support. The tools and methods for
extension and training need to become more inclusive, involving both
men and women. A traditional top-down method is no longer an alternative. One of the key recommendations relating to extension is
to train extension agents to facilitate activities with farmers based
on Innovation Platform methodology (paper 3). The capacity of these
groups could be strengthened both to develop and adapt technologies
in response to context specific needs. The IP methodology can in itself
be a tool also for this, linking back to pathway number two.
Networks are found to be central mechanisms of communication,
playing an important role in forming opinions and decision-making
processes. They also greatly influence attitudes and values, and
therefore have a role both in improving farming practise, but also in
the empowerment discourse. Making use of these existing networks
should be a priority also for new activities and when developing innovation systems and other pathways.
The work presented in this thesis is linked to a number of interesting
themes that would merit further discussion and could potentially
lead to both concrete policy recommendations but also to new scientific studies. Much more could be said for example about access and
control over resources, for example land. Land could not be studied
empirically as part of this work, and will therefore be left as a suggestion for future studies. More work certainly needs to focus on empowerment, decision-making, and efficiency in relating to land and
resource ownership.
There are a lot of statements in the development discourse, such as
gender should be mainstreamed into strategies and funding (see e.g.
Combaz 2013), women’s access to land should be improved (e.g. Hill
and Vigneri 2009). Combaz highlights issues such as securing land
tenure and legal awareness of women, and making interventions and
markets ‘work for women’. Similar suggestions are made by Hill and
Vigneri (2009). However, calling such statements ‘promising approaches’ without providing concrete recommendations, is a bit problematic.
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A small detail, but potential interesting future opportunity is that
the number of phones owned by the household is positively associated with women’s empowerment. As the numbers of phones in rural
Africa is growing rapidly, already reaching number such as 60% in
rural Uganda, this can potentially have important implications for
communication and information sharing. Mobile technology can lead
to significant change by providing people easy access to information.
This can change marketing patterns, but also attitudes. This is extremely relevant for women farmers, who tend to have more constraints in reaching markets. The details of how these tools could be
developed are outside the scope of the work presented here, but an
interesting theme for future study.
The gender gaps between men and women relating to access and
time burden are identified in this work as inhibiting female farmers.
Education, participation, and communication emerge among the
most important tools to tackle the gaps. Both men and women need
to realise the implications for overall household wellbeing that inequality leads to and the potential benefits equality could have for all.
This realisation could be the key to unlock the motivation required
to start changing decision-making patterns and behaviour.

88

References
1.

Abraham, E. and Martin, A. (2016). Understanding households’
livelihood choices, wealth, and poverty in Accra, Ghana. Development in Practice, 26(3). 387-402. DOI:
10.1080/09614524.2016.1150417

2.

Adjei-Nsiah, S., Adu-Acheampong, R., Debrah, K., Dembele, F.,
Lassine, S., Ouologuem, B., Saidu, A., Vissoh, P. and Zannou, E.
(2013). Defying “the pervasive bias” against African smallholders:
identifying entry points for institutional change. Development in
Practice, 23:7, 857-871, DOI: 10.1080/09614524.2013.811220

3.

Agarwal, B. (1997). ’Bargaining’ and Gender Relations: Within and
Beyond the Household. Food Consumption and Nutrition Division
Discussion Paper No. 27. International Food Policy Research Institute.

4.

Aigner, D., Lovell, C. and Schmidt, P. (1977). Formulation and Estimation of Stochastic Frontier Production Function Models. Journal
of Econometrics, 6. 21-37.

5.

Ainembabazi, J., Abdoulaye, T., Feleke, S., Alene, A., DontsopNguezet, P., Ndayisaba, P., Hicintuka, C., Mapatano, S., Manyong,
V. (2018). Who benefits from which agricultural research-for-development technologies? Evidence from farm household poverty analysis in Central Africa. World Development 108. 28–46.

6.

Ali, D., Bowen, D., Deininger, K. and Duponchel, M. (2016). Investigating the Gender Gap in Agricultural Productivity: Evidence from
Uganda. World Development, 87. 152-170.

7.

Alkire, S. and Foster, J. (2007, revised in 2008). Counting and multidimensional poverty measurement. OPHI Working Paper 7.

8.

Alkire, S., Meinzen-Dick, R., Peterman, A., Quisumbing, A., Seymore, G. and Vaz, A. (2013). The Women’s Empowerment in Agriculture index. World Development, 52.71-91..

9.

Anang, B., Bäckman, S. and Sipiläinen, T. (2015). Technical efficiency and its determinants in smallholder rice production. The
Journal of Developing Areas, 50(2). 311-328.

10.

Asenso-Okyere, K., Davis, K. and Aredo, D. (2008). Advancing Agriculture in Developing Countries through Knowledge and

Innovation. Synopsis based on a consultative conference held in Addis Ababa, Ethiopia, in April 2008
http://ebrary.ifpri.org/cdm/ref/collection/p15738coll5/id/855
11.

Bachewe, F., Berhane, G., Minten, B., Taffesse, A. (2018). Agricultural Transformation in Africa? Assessing the Evidence in Ethiopia. World Development 105. 286–298.

12.

Battese, G. and Coelli, T. (1995). A Model for Technical Inefficiency
Effects in a Stochastic Frontier Production Function for Panel
Data. Empirical Economics, 20. 325-332.

13.

Battese, G., Sohail, E., Malik, J. and Gill, M. (1996). An Investigation of Technical Inefficiency of Production of Wheat Farmers in
Four Districts of Pakistan. Journal of Agricultural Economics,
47(1). 37-49.

14.

Baumgartner, R. (2004). Rural Livelihoods in Transition: Origins
and Objectives of the Rural Livelihood Research Project. In: Baumgartner, R. and Högg, R. (eds). In Search of Sustainable Livelihood
Systems. Managing Resources and Change. Sage, New Delhi.

15.

Biggeri, M. and Ferrannini, A. (2014). Opportunity Gap Analysis:
Procedures and Methods for Applying the Capability Approach in
Development Initiatives. Journal of Human Development and Capabilities,15:1, 60-78.

16.

Cadilhon, J. (2013). A conceptual framework to evaluate the impact
of innovation platforms on agrifood value chains development. Paper prepared for the 138th EAAE Seminar on Pro-poor Innovations
in Food Supply Chain, Ghent Belgium, September 11-3, 2013.

17.

Calvès, A. (2009). Empowerment: the Histroy of a key Concept in
Contemporary development discourse. Revue Tiers Monde 4(200).
735-749. DOI:10.3917/rtm.200.0735

18.

Central Statistical Agency of Ethiopia (CSA) (2016) (accessed
28.11.2017).

http://www.csa.gov.et/survey-report/category/355-dhs-2016.html
19.

Chamberlin, J. (2008). It’s s Small World After All. IFPRI Discussion Paper 00823.

20.

Charmes, J. and Wieringa, S. (2003). Measuring Women’s Empowerment: An
assessment of the Gender-related Development Index and the Gender

Empowerment Measure. Journal of Human Development, 4:3. 419-435. DOI:
10.1080/1464988032000125773
21.

Coelli, T., Rahman, S. and Thirtle, C. (2002). Technical, Allocative,
Cost and Scale Efficiencies in Bangladesh Rice Cultivation: A Nonparametric Approach. Journal of Agricultural Economics, 53(3).
607-626.

22.

Combaz, E. (2013). Women’s and girls’ benefits from market-oriented agriculture in Uganda (GSDRC Helpdesk Research Report
998). Birmingham, UK: GSDRC, University of Birmingham.

http://www.gsdrc.org/docs/open/hdq998.pdf (accessed January 2017).
23.

Conley T. and Udry, C. (2001). Social learning through networks:
the adoption of new agricultural technologies in Ghana. American
Journal of Agricultural Economics, 83(3). 668–73.

24.

Cunningham, K., Ruel, M., Ferguson, E. and Uauy, R. (2014).
Women’s empowerment and child nutritional status in South Asia:
a synthesis of the literature. Maternal and Child Nutrition, 11. 1–
19.

25.

Davies, J. Maru, Y., Hall, A., Abdourhamane, I., Adegbidi, A., Carberry, P., Dorai, K., Ennin, S., Etwire, P.M., McMillan, L., Njoya,
A., Ouedraogo, S., Traoré, A., Traoré–Gué, N. and Watson, I.
(2016). Understanding innovation platform effectiveness through
experiences from west and central Africa. Agricultural Systems. In
press. https://doi.org/10.1016/j.agsy.2016.12.014

26.

De La O Campos, A., Covarrubias, K. and Patron, A. (2016). How
Does the Choice of the Gender Indicator Affect the Analysis of Gender Differences in Agricultural Productivity? Evidence from
Uganda. World Development, 77. 17–33.

27.

Desai, M, (2010). Hope in Hard Times: Women’s Empowerment and Human
Development. Human Development research paper 2010/14. UNDP

28.

Dito, B. (2015) Women's Intrahousehold Decision-Making Power
and Their Health Status: Evidence from Rural Ethiopia. Feminist
Economics, 21(3).168-190, DOI: 10.1080/13545701.2015.1007073

29.

Doss, C. (2013). Data Needs for Gender Analysis in Agriculture.
IFPRI Discussion Paper 01261.

30.

Doss, C., Kovarik, C., Peterman, A., Quisumbing, A. and van den
Bold, M. (2013). Gender Inequalities in Ownership of Land in Africa. Myths versus Reality. IFPRI Discussion Paper 01308.

31.

Doss, C. (2014). Collecting Sex Disaggregated Data to Improved Development Policies. Journal of African Economies, 23. AERC Supplement 1, pp. I62-i86.

32.

Doss, C., Meinzen-Dick, R., Quisumbing, A. and Theis, S (2017).
Women in agriculture: Four myths. (in press) Global Food Security.

33.

Economic Commission for Africa (ECA) (2011). The African Gender
and Development Index 2011. Promoting Gender Equality in Africa. UNECA. Ellis, F. (2000). Rural livelihoods and Diversity in
Developing Countries. Oxford University Press, New York.

34.

Eskonheimo, A. (2006). Women, environmental changes and forestryrelated development: Gender-affected roles of rural people in land
degradation and environmental rehabilitation in a dry region of Sudan. University of Helsinki.Tropical Forestry Reports. 0786-8170.

35.

ESS (2017). LSMS – Integrated Surveys on Agriculture Ethiopia
Socioeconomic Survey (ESS) 2015&2016. A Report by the Central
Statistical Agency of Ethiopia in Collaboration with the National
Bank of Ethiopia and the World Bank. February 2017.

36.

FAO (1996). Rome Declaration on World Food Security. Food and
Agriculture Organization of the United Nations.

http://www.fao.org/docrep/003/w3613e/w3613e00.HTM
37.

FAO (2011). The State of Food and Agriculture. Women in Agriculture.
Closing the gender gap for development. Food and Agriculture organization
of the United Nations, Rome.

38.

Farrell, M. J. (1957). The Measurement of Productive Efficiency.
Journal of the Royal Statistical Society, 120(3). 253-290.

39.

FOWODE (2012). Gender policy Brief for Uganda’s Agricultural
Sector. Forum for Women and Democracy (FOWODE) with support
from the United Nations Joint Programme on Gender Equality.

40.

Franche, C., Lindström, K. and Elmeric, C. 2009. Nitrogen-fixing
Bacteria Associated with Leguminous and Non-leguminous Plants.
Plant Soil, 231. 35-59. Doi: 10.1007/s11104-008-9833-8.

41.

Gammage, S., Kabeer, N., and van der Meulen Rogers, Y. (2016).
Voice and Agency: Where Are We Now? Feminist Economics, 22(1).
1-29

42.

Getnet, K., Mekuria, W., Langas, S., Rivington, M., Novo, P. and
Black, H. (2017). Ecosystem-based intervention and farm household
welfare in degraded areas: Comparative evidence from Ethiopia.
Agricultural Systems, 154. 53-62.

43.

Gĩthĩnji, M., Konstantinidis, C. and Barenberg, A. (2014). Small
and Productive: Kenyan Women and Crop Choice. Feminist Economics, 20(1). 101-129. DOI:10.1080/13545701.2013.878467

44.

GHI. Global Hunger Index 2017. The Inequalities of Hunger (2017).
International Food Policy Research Institute, Concern Worldwide,
Welthungerhilfe. Washington, DC/Dublin/Bonn. October 2017.

http://www.globalhungerindex.org/pdf/en/2017.pdf
45.

Grybaite, V. (2006). Analysis of theoretical approaches to gender
pay gap. Journal of Business Economics and Management, 7(2). 8591.

46.

Guest, G., MacQueen, K.and Namey, E. (2012). Applied Thematic
Analysis. SAGE Publications.

47.

Hall, A. and Clark, N. (2010). What do Complex Adaptive Systems Look
Like and what are the Implications for Innovation Policy? Journal of International Development, 22. 308-324.

48.

Heckert, J. and Fabic, M. (2013). Improving Data Concerning
Women’s Empowerment in Sub-Saharan Africa. Studies in Family
Planning, 44(3). 319-344.

49.

Hellin, J. and Camacho, C. (2017). Agricultural research organisations’ role in the emergence of agricultural innovation systems. Development in Practice, 27(1). 111-115.
DOI:10.1080/09614524.2017.1256373

50.

Hill, R. V. and Vigneri, M. (2009). Mainstreaming Gender Sensitivity in Cash Crop Market Supply Chains. Background Report for
SOFA 2010.

51.

Hisali, E., Birungi, P. and Buyinza, F. (2011). Adaptation to climate
change in Uganda: Evidence from micro level data. Global Environmental Change, 21. 1245–1261.

52.

Hounkonnou, D., Kossou, D., Kuyper, T., Leeuwis, C., Nederlof, E.S.,
Röling, N., Sakyi-Dawson, O., Traoré, M. and van Huis, A. (2012). An innovation systems approach to institutional change: Smallholder development in
West Africa. Agricultural Systems, 108.74-83.

53.

Hounkonnou, D., Brouwers, J., van Huis, A., Jiggins, J., Kossou, D.,
Röling, N., Sakyi-Dawson, O. and Traoré, M. (2016). Triggering regime change: A comparative analysis of the performance of innovation platforms that attempted to change the institutional context
for nine agricultural domains in West Africa. Agricultural Systems.
(in press). Doi. 10.1016/j.agsy.2016.08.009

54.

Hurni, H. (1998). Agroecological Belts of Ethiopia. Explanatory notes on
three maps at a scale of 1:1,000,000. Research Report. Soil Conservation Research Programme Ethiopia. Centre for Development and Environment University of Bern, Switzerland. http://library.wur.nl/isric/fulltext/isricu_t4d384c8b_001.pdf

55.

Ihlia, H., Gassnera, A. and Musshoff, O. (2018). Experimental insights on the investment behavior of small-scale coffee farmers in
central Uganda under risk and uncertainty. Journal of Behavioral
and Experimental Economics 75. 31–44.

56.

Irz, X. and Thirtle, C. (2004). Dual Technological Development in Botswana Agriculture: A Stochastic Input Distance Function Approach. Journal of Agricultural Economics, 55(3).455-478.

57.

Jasanoff, S. (2006). Ordering Knowledge, ordering society. State of
Knowledge. Routledge, London (p 13-45).

58.

Jauhiainen, J. and Hooli, L. (2017). Indigenous Knowledge and Developing Countries’ Innovation Systems: The Case of Namibia. International Journal of Intelligence Science, 1(1). 89-106.

59.

Jayne, T., Chamberlin, J., Traub, L., Sitko, N., Muyanga, M., Yeboah, F., Anseeuw, W., Chapoto, A., Wineman, A., Nkonde, C. and
Kachule, R. (2016). Africa’s changing famr size distribution patterns: the rise of medium-scale farms. Agricultural Economics 47.
Supplement 197-214.

60.

Kabeer, N. (1997). Tactics and Trade-Offs. Revisiting the Links Between Gender and Poverty. Editorial. IDS Bulletin, 28(3).

61.

Kabeer, N. (1999). Resources, Agency, Achievements: Reflections on
the Measurement of Women’ Empowerment. Development and
Change, 30. 435-464.

62.

Kabeer, N. (2010). Women’s Empowerment, Development Interventions and the Management of Information Flows. IDS Bulletin,
41(6). 105-113.

63.

Kates, R., Parris, T. and Leiserowitz, A. (2005). What is Sustainable Development? Goals, Indicators, Values, and Practices. Environment: Sciences and Policy for Sustainable Development, 47(3). 821.

64.

Kebede, B. and Zizzo, D. (2015). Social Preferences and Agricultural Innovation: An Experimental Case Study from Ethiopia.
World Development, 67.

65.

Khan, S. and Awan, R. (2011). Contextual Assessment of Women
Empowerment and Its Determinants: Evidence from Pakistan.
MPRA Munich Personal RePEc Archive Paper no. 30820, May
2011. http://mpra.ub.uni-muenchen.de/30820/1/MPRA_paper_30820.pdf

66.

Kikoyo, D. and Norbert, J. (2016). Assessment of impact of climate
change and adaptation strategies on maize production in Uganda.
Physics and Chemistry of the Earth, 93. 37-45

67.

Kilelu, C., Klerkx, L. and Leeuwis, C. (2014). How Dynamics of Learning are
Linked to Innovation Support Services: Insights from a Smallholder Commercialisazion Project in Kenya. The Journal of Agricultural Education and Extension, 20(2). 213-232.

68.

Kingiri, A. (2013). A review of Innovation Systems Framework as a
Tool for Gender Agricultural Innovations: Exploring Gender Learning and System Empowerment. The Journal of Agricultural Education
and Extension, 19(5). 521-541.

69.

Kishor, S. and Subaiya, L. (2005). Household Decision Making As Empowerment: A Methodological View. 2005 Meeting of the International Union for the Scientific Study of Population (IUSSP) in Tours, France.

70.

Klerkx, L., Van Mierlo, B. and Leeuwis, C. (2012). Evolution of systems
approaches to agricultural innovation: Concepts, analysis and interventions. Chapter 20. I. Darnhofer, D. Gibbon, and B. Dedieu

(eds.), Farming Systems Research 457 into the 21st Century: The
New Dynamic.
71.

Komiyama, Hiroshi, and Kazuhiko Takeuchi (2006). Sustainability
science: building a new discipline. Sustainability Science, 1. 1-6.

72.

Krishnan, P. and Patnam, M. (2013). Neighbors and Extension
Agents in Ethiopia: Who Matters More for Technology Adoption?
American journal of Agricultural Economics, 96(1). 308-327.

73.

Kumar, N. and Quisumbing, A. (2015). Policy Reform toward Gender Equality in Ethiopia: Little by Little the Egg Begins to Walk.
World Development, 67. 406-423.

74.

Kumbhakar, S. and Knox, L. (2000). Stochastic Frontier Analysis.
Cambridge University Press.

75.

Kuosmanen, T., Saastamoinen, A. and Sipiläinen, T. (2013). What
is the best practice for benchmark regulation of electricity distribution? Comparison of DEA, SFA and StoNED methods. Energy policy, 61. 740-750.

76.

Lachat, C., Raneri, J., Walker Smith, K., Kolsteren, P., Van
Damme, P., Verzelen, K., Penafiel, D., Vanhove, W., Kennedy, G.,
Hunter, D., Oduor Odhiambo, F., Ntandou-Bouzitou, G., De Baets,
B., Ratnasekera, D., The Ky, H., Remans, R. and Termote, C.
(2017). Dietary species richness as a measure of food biodiversity
and nutritional quality of diets. Proceedings of the National Academy of Sciences of the USA.

www.pnas.org/cgi/doi/10.1073/pnas.1709194115
77.

Lambrecht, I., Schuster, M., Asare, S. and Pelleriaux, L. (2017).
Changing Gender Roles in Agriculture? Evidence from 20 Years of
Data in Ghana. IFPRI Discussion Paper 01623.

78.

Lilja, N. and Dixon, J. (2008). Operationalising participatory research and gender analysis: new research and assessment approaches. Development in Practice, 18(4-5). 467-478. DOI:
10.1080/09614520802181202

79.

LSMS, World Bank. (2017). LSMS – Integrated Survey on Agriculture Ethiopia Socioeconomic Survey (ESS). A Report by the Central
Statistical Agency of Ethiopia in Collaboration with the national
Bank of Ethiopia and the World Bank.

http://microdata.worldbank.org/index.php/catalog/2783

80.

Madzudzo, E. (2011). Role of Brokerage in Evolving Innovation Systems: A Case of the Fodder Innovation project in Nigeria. The Journal of Agricultural Education and Extension, 17(2). 195-210.

81.

Malhotra, A., Schuler, S. and Boender, C. (2002). Measuring Women’s Empowerment as a Variable in International Development. Background Paper
Prepared for the World Bank Workshop on Poverty and Gender: New Perspectives.

82.

Manfre, C., Rubin, D., Allen, A., Summerfield, G., Colverson, K.
and Akeredolu, M. (2013). Reducing the Gender Gap in Agricultural Extension and Advisory Services: How to Find the Best Fit for
Mena and Women Farmers. MEAS Discussion paper 2.

83.

Meier zu Selhausen, F. (2016). What Determines Women's Participation in Collective Action? Evidence from a Western Ugandan Coffee Cooperative. Feminist Economics, 22(1). 130-157, DOI:
10.1080/13545701.2015.1088960

84.

Meinzen-Dick, R. (2013). How I Learned to Stop Worrying and Love
the Index. Women’s Empowerment in Agriculture. IFPRI Reflections. http://www.ifpri.org/publication/how-i-learned-stop-worrying-

and-love-index
85.

Mercado, G., Hjortsø, C. and Honig, B. (2018). Decoupling from international food safety standards: how small-scale indigenous farmers cope with conflicting institutions to ensure market participation. Agriculture and Human Values 35. 651–669.

86.

Mubangizi, E., Ntamu, D., Thembo, W. and Thijssen, M. (2012).
ISSD Briefing Note – September 2012. Uganda Seed Sector Assessment. Integrated Seed Sector Development. Uganda Programme.

file:///C:/Users/lst59/Downloads/Uganda_Seed_Sector_Assessment,_2012.pdf
87.

Mukwaya, P., Bamutaze, Y., Mugarura, S. and Benson, T. (2012) Rural-Urban Tranformation in Uganda. Uganda Strategy Support Programe. IFPRI.
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.259.6860&rep=rep1&type=pdf

88.

Muyanga, M., Jayne, T. and Burke, W. (2013). Pathways into and
out of Poverty: A Study of Rural Household Wealth Dynamics in
Kenya. The Journal of Development Studies, 49(10). 1358-1374.
DOI: 10.1080/00220388.2013.812197

89.

Ndoye N. and Fatimata, A. (2009). Household Resources Allocation,
Gender, and Economic Performance: Empirical Evidence from Senegal, West Africa. Contributed Paper prepared for presentation at
the International Association of Agricultural Economists Conference, Beijing, China, August 16-22, 2009

90.

Ngwenya, H. and Hagman, J. (2011). Making innovation systems
work in practice. Experiences in developing and facilitating innovation platforms. Knowledge Management for Development Journal,
6. 109–124.

91.

Noga, S., Kolawole, O., Thakadu, O. and Masunga, G. (2017).
Claims and counterclaims: institutional arrangements and farmers’
reasons to the delivery and adoption of innovations in the Okavango Delta, Botswana. The Journal of Agricultural Education and Extension, 23(2). 121-139.

92.

Noordin, Q., Niang, A., Jama, B. and Nyasimi, M. (2001). Scaling
up adoption and impact of agroforestry technologies: Experiences
from western Kenya. Development in Practice, 11(4). 509-523, DOI:
10.1080/09614520120066783

93.

OECD (2015). Uganda SIGI Country Report. Social Institutions
and Gender Index. http://www.oecd.org/dev/development-gen-

der/THE%20UGANDA%20SIGI%20E-BOOK.pdf
94.

Palacios-Lopez, A., Christiaensen, L. and Kilic, T. (2017). How
much of the labor in African agriculture is provided by women?
Food Policy, 67. 52-63.

95.

Pamuk, H., Bulte, E. and Adekunle, A. (2014). Do decentralized innovation systems promote agricultural technology adoption? Experimental evidence from Africa. Food Policy, 44. 227–236.

96.

Peterman, A., Quisumbing, A., Behrman, J. and Nkonya, E. (2011).
Understanding the Complexities Surrounding Gender Differences
in Agricultural Productivity in Nigeria and Uganda. Journal of Development Studies, 47(10). 1482–1509.

97.

Peterman, A., Schwab, B., Roy,S., Hidrobo, M. and Gillian, D.
(2015). Measuring Women’s Decisionmaking. Indicator Choice and
Survey Design Experiments from Cash and Food Transfer
Evaluations in Ecuador, Uganda, and Yemen. IFPRI Discussion
Paper 01453.

98.

Pham, N., Cadilhon, J. and Maass, B. (2015). Field Testing a Conceptual Framework for Innovation Platform Impact Assessment:
The Case of MilkIT Dairy Platforms in Tanga Region, Tanzania.
East African Agricultural and Forestry Journal, 81(1). 58-63.

99.

Plantenga, J. (2015). The economics of gender equaliyt; a review of
theliterature in three propositions and two quesitons. Working
Paper no 104. EU Sevents Framework Programme
WWWforEurope.

100.

Pyburn, R. W. (2014). Dynamics of Rural Innovation - A primer for
emerging professionasl. Arnhem: LM Publishers.

101.

Quandt, A. (2018). Measuring livelihood resilience: The Household
Livelihood Resilience Approach (HLRA). World Development 107.
253-263.

102.

Quisumbing, A. (1996). Male-Female Difference in Agricultural
Productivity: Methodological Issues and Empirical Evidence. World
Development, 24(10). 1579-1595.

103.

Quisumbing, A. and McClafferty, B. (2006). Using Gender Research
in Development. Food Security in Practice. International Food Policy Research Institute. Washington, DC.

104.

Quisumbing, A. and Pandolfelli, L. (2010). Promising Approaches to
Address the Needs of Poor Female Farmers: Resources, Constraints, and Interventions. World Development, 38(4). 581-592.

105.

Rahman, S. (2010). Women’s Labour Contribution to Productivity
and Efficiency in Agriculture: Empirical Evidence from Bangladesh. Journal of Agricultural Economics, 61(2). 318-342.

106.

Rimhanen, K. (2016). From Carbon Source to Sink – Managing Agriculture for Climate Change Mitigation and Food Production in
Ethiopia. University of Helsinki. URN:ISSN:1798-7407.

107.

Ripple,W., et al. (2017) World Scientists’ Warning to Humanity: A Second
Notice. BioScience, 67(12). 1026-1028. https://doi.org/10.1093/bi-

osci/bix125
108.

Röling, N. (2010). The impact of agricultural research: evidence
from West Africa. Development in Practice. 20(8). 959-971. DOI:
10.1080/09614524.2010.513724

109.

Sachs, C. (2018). Gendered Fields. Rural Women, Agriculture, and
Environment. Rural Studies Series. Routledge, New York.

110.

Schiere, J.B., Groenland, R., Vlug, A. and Van Keulen, H. (2004).
System thinking in agriculture: an overview. Chapter 4 in Emerging Challenges for farming systems: Lessons from Australian and
Dutch agriculture. Editor Ken Rickert. RIRDC publication, no.
03/053.

111.

Schindler, J., Graef, F., König, H. and Mchau, D. (2017). Developing community-based food security criteria in rural Tanzania. Food
Security 9. 1285–1298. DOI 10.1007/s12571-016-0627-1

112.

Schot, J. and Kanger, L. (2018). Deep Transitions: Emergence, Acceleration, Stabilization and Directionality. Research Policy 47.
1045-1059.

113.

Schuetz T., Förch W., Thornton P. and Vasileiou I. (2017). Pathway
to Impact: Supporting and Evaluating Enabling Environments for
Research for Development. In: Uitto J., Puri J., van den Berg R.
(eds) Evaluating Climate Change Action for Sustainable Development. Springer, Cham.

114.

Sell, M., Vihinen, H., Gabiso, G. and Lindström, K. (2018). Innovation Platforms: a tool to enhance small-scale farmer potential and
women empowerment. Development in Practice. 28(8).

115.

Sen, A. (1999). Development as Freedom. Oxford: Oxford University Press

116.

Sen, A. (2009). The Idea of Justice. Harvard University Press.

117.

Seymour, G. (2017). Women’s empowerment in agriculture: Implications for technical efficiency in rural Bangladesh. Agricultural
Economics, 48(4). 513-522.

118.

Sharaunga, S., Mudhara, M. and Bogale, A. (2016). Effects of
´women empowerment on household food security in rural KwaZulu-Natal province. Development Policy Review, 35(2). 223-252.

119.

Shiferaw, A., Puskur, R., Tegegne, A. and Hoekstra, D. (2011). Innovation in forage development: empirical evidence from Alaba
Special District, southern Ethiopia. Development in Practice, 21(8).
1138-1152, DOI: 10.1080/09614524.2011.591186.

120.

Simeon, E. and Pender, J. (2005). Resource degradation, low agricultural productivity, and poverty in sub-Saharan Africa: pathways
out of the spiral. Agricultural Economics 32(1). 225-242.
https://doi.org/10.1111/j.0169-5150.2004.00026.x

121.

Spielman, D., Ekboir, J. and Davis, K. (2009). The art and science
of innovation systems inquiry: Applications to Sub-Saharan African
agriculture. Technology in Society, 31(4). 399-405.

122.

Sraboni, E., Malapit, H., Quisumbing, A. and Ahmed, A. (2014).
Women’s Empowerment in Agriculture: What Role for Food Security in Bangladesh? World Development, 61. 11-52.

123.

Stoebenau, K., Warner, A. and Sexon, M. (2014). Unpacking reasons for girl’s school drop-out in West Nile, Uganda. International
centre for research on women [research report].

124.

Tchale, H. (2009). The efficiency of smallholder agriculture in Malawi. African journal of Agricultural and Resource Economics
(AFJARE). 3 (2).

125.

Trommlerová, S., Klasen, S. and Leßmann, O. (2015). Determinants of Empowerment in a Capability-Based Poverty Approach:
Evidence from the Gambia. World Development, 66. 1-15.

126.

UBOS (Uganda Bureau of Statistics) (2014). Statistical Abstract. Uganda Bureau of Statistics. http://www.ubos.org/onlinefiles/uploads/ubos/statisti-

cal_abstracts/Statistical%20Abstract%202014.pdf
127.

Udry, C., Hoddinott, J., Alderman, H. and Haddad, L. (1995). Gender differentials in farm productivity: implications for household efficiency and agricultural policy. Food Policy 20(5). 407-423.

128.

Udry, C. (1996). Gender, agricultural production, and the theory of the household. Journal of Political Economy, 104(5). 1010-1046.

129.

United Nations (2015). Sustainable Development Goals.

https://www.un.org/sustainabledevelopment/
130.

UNDP (1995). Human Development Report 1995: Gender and Human Development, New York: UNDP.

131.

UNDP (2015). Gender Equality in Human Development – Measurement Revisited. Issue Paper. Prepared for the Expert Group Meeting. Human Development Report Office.

132.

World Bank, FAO, and IFAD. 2009. Gender in Agriculture Sourcebook. Washington, DC: The international bank for Reconstruction
and development, The World Bank.

133.

World Bank. Country Profile Ethiopia (2015). http://databank.world-

bank.org/data/Views/Reports/ReportWidgetCustom.aspx?Report_Na-

me=CountryProfile&Id=b450fd57&tbar=y&dd=y&inf=n&zm=n&country=ETH (accessed June 2017)
134.

World Commission on Environment and Development (WCED)
(1987). Our Common Future. Oxford University Press. New York.

www.un-documents.net/our-common-future.pdf
135.

World Economic Forum (2017). The Global Gender Gap Report
2017.Insight Report. Geneva. http://www3.wefo-

rum.org/docs/WEF_GGGR_2017.pdf
136.

Wouterse, F. (2016). The Distribution of power and household Behavior: Evidence from Niger. IFPRI Discussion Paper 01548.

