
 

 

Household Welfare, Resource Allocations and Risk Attitudes of 

Smallholder Coffee Producers in Nepal 

   

 

 

 

 

 
 

 

Govinda Prasad Sharma 

M. Sc. (Agricultural Extension) 

Tribhuvan University, Kathmandu, Nepal 

 

 

This thesis is presented for the degree of 

Doctor of Philosophy  

of 

The University of Western Australia 

Faculty of Science 

School of Agricultural and Resource Economics 

 

 

2016



 

i 

Statement of candidate contribution 

This thesis contains papers prepared for publication, some of which have been co-

authored. The bibliographical details of the work and where it appears in the thesis are 

outlined below.  

Manuscripts and conference papers 

1. Sharma, G.P., Pandit, R., White B. and Polyakov, M. (2015). The income 

diversification strategies of smallholder coffee producers. 

Student contribution: 70%.  

Contributed paper presented at the 59th annual conference of Australian Agricultural and 

Resource Economics Society (AARES), 10-13 February, 2015, Rotorua, New Zealand 

as ‘The income diversification strategies of smallholder coffee producers in Nepal’.  

Available online http://purl.umn.edu/207693 as a working paper 1508, School of 

Agricultural and Resource Economics (SARE), The University of Western Australia 

(UWA), Crawley, Western Australia.  

Paper under review in ‘Development Policy Review’ journal.  

2. Sharma, G.P., Pandit, R., White B. and Polyakov, M. (2016). Income diversification and 

income inequality among smallholder coffee producers  

Student contribution: 70%.  

3. Sharma, G.P., Pandit, R., White B. and Polyakov, M. (2016). Household livelihood, 

return to inputs and opportunity cost of smallholder coffee farming in Nepal  

Student contribution: 70%.  

http://purl.umn.edu/207693


 

ii 

Presented at the first biennial conference of AARES (Western Australia), 1st October, 

2015, UWA Business School, Australia as ‘Land and labour allocations among 

smallholders organic coffee producers in Nepal’. 

4. Sharma, G.P., Pandit, R., White B. and Polyakov, M. (2016). Risk aversion, household 

income and resource allocations: empirical investigation of inter-linkages. 

Student contribution: 70%.  

Contributed paper presented at the 60th annual conference of AARES, 2-5 February, 

2016, Canberra, Australia as ‘Risk aversion, household income and resource 

allocations: examining linkages from coffee producers’ 

An initial version of this paper was presented as ‘assessing risk preferences of 

smallholder’s farmers: A case study from Nepalese coffee producers’ in Royal Society 

of Western Australia, Postgraduate Symposium, 10 October, 2015, Murdoch University, 

Western Australia. 

  

 

 

 

Student’s signature: 
 

Coordinating supervisor’s signature: 

 
 

 

 

 



 

iii 

 

Certification 

I certify that this thesis has been substantially completed during the course of enrolment 

in this degree at The University of Western Australia and has not previously been 

submitted or accepted for a degree at this or any other institution. I certify that help 

received in preparing this thesis and all sources used have been acknowledged.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Govinda Prasad Sharma 

September, 2016 



 

iv 

Acknowledgements 

I would like to express my sincere gratitude to all who supported and facilitated me 

financially, institutionally, academically, and personally during my PhD journey. First, I 

express my special thanks to the Department of Education, Federal Government of 

Australia for granting a highly prestigious ‘Endeavour Postgraduate Award’ to pursue 

PhD, supporting financially and encouraging through periodic training and interaction 

opportunities. Secondly, I express my sincere thanks to UWA for accepting me as a 

PhD candidate. I feel proud to be part of SARE and the UWA as a whole for getting an 

excellent opportunity to enhance my academic career. I am indebted to my home 

institution Ministry of Agricultural Development, Nepal for nominating me to pursue 

PhD after being selected in award.  

I express my sincere thanks to my supervisors Assistant Professor Dr Ram Pandit, 

Associate Professor Dr Ben White and Assistant Research Professor Dr Maksym 

Polyakov for academic support through their wisdom, suggestions and encouragement. 

Dr Ram Pandit, as a coordinating supervisor, encouraged me throughout the journey by 

providing research directions, critical comments, constructive solutions and help in 

statistical analysis. He also deserves thanks for offering a homely environment to my 

family. I am very much indebted to Dr Ben White who inspired me by accepting as a 

potential PhD candidate from the very first communication. Ben’s critical thinking and 

challenging tasks made special contributions in my research including his endless 

efforts in developing codes in Mathematica to estimate risk aversion. I am very much 

helped by Dr Maksym Polyakov through his critical comments and support in 

econometric modelling alongside helping me to write clearly and concisely. I 

acknowledge Prof David Pannell  (Head of School) for his feedback in my paper, 

Atakelty Hailu and Amin Mugera for imparting analytical skills through teaching, 

Michael Burton for feedback in questionnaire, Jo Pluske and Chunbo Ma for their 



 

v 

suggestions through review meeting, and Marit Kragt for her generous support through 

periodic training on academic writing.   

I would like to thank Anna O’Loughlin and Nicholas Zheng for their supports as case 

manager from the Endeavour team. I extend thanks to Maria Solis Aulestia for her help 

in editing the entire document and Jacob Hawkins, Krystyna Haq, Simone Pandit and 

Sonu Acharya for their helps in editing selected chapters and Shiva Raj Mishra for 

formatting thesis. Deborah Swindells, Emma Smith, Theresa Goh and Heather Gordon 

are acknowledged for administrative support. Deb’s support was always special in this 

regard. I enjoyed a good friendship and pleasant time with Luke Abatania, Asha 

Gunawardena, Robertson Khataza and Ari Rakatama in my office. I acknowledge all 

PhD fellows for their support and friendship along the way.  

I acknowledge family support from Sabina Pandit, Shambhu Acharya, Anup Dhital, 

Binit Lamichhane, Kritu Panta, Basu Regmi, Dambar Shrestha, Kashiraj Pandey and 

members of Nepalese Association of Western Australia for providing homely 

environment abroad. I acknowledge District Agriculture Development Offices (Gulmi 

& Lalitpur) and Helvetas-Nepal for their supports in implementing field survey. Hari 

Pandit, Ajaya Adhikari, Lila Rathour, Sanjya Dhimal, Mitharam Bajgain, Krishna 

Panth, Dadhi Jnwali and Shiva Banjade are acknowledged for their helps in data 

collection.  

Last but not the least, I was always blessed from my beloved parents and received moral 

supports from family members in Nepal. Dedication and moral support of my wife 

Radhika, daughter Sonu and son Shailesh were always special during the entire journey. 

I also acknowledge the supports and sympathies from all to my family members during 

our hard times in Perth in June 2013 when my wife lost her beloved father, mother and 

brother including other 6 relatives in Himalayan Tsunami in India while on pilgrimage. 

I acknowledge all who directly and indirectly contributed in my PhD journey.  



 

vi 

Abstract 

Farm households in Nepal are characterised by smallholding and subsistence farming. 

Households face economic challenges, such as low income emerging from inefficient 

utilisation of the resources (particularly land and labour), and also experience farming 

risks and uncertainties, that directly influence their wellbeing. They employ diversified 

farm and off-farm income strategies to meet their needs. Farm diversification has been 

proposed as a means to improve household welfare which has been a major focus of the 

governmental and non-governmental agencies to improve household livelihoods.  

Organic coffee is prioritised as an export earning commodity by the Government of 

Nepal to increase household income in the mid-hills region. The adoption of coffee, 

however, shows a mixed result. Its adoption has been increasing in new areas, while it is 

being abandoned in pioneering areas, where it is being replaced by alternative crops due 

to inherent risks. The impacts of coffee on household income is somewhat different than 

what was envisaged in the National Coffee Policy 2004. The majority of households 

derive income from both farm and off-farm sources, primarily through labour 

allocations, including working abroad. Both land and labour allocations by households 

largely determine their welfare, distribution of income and income inequality. Hence, a 

critical examination of household resource allocations is important for policies that aim 

to increase household income. The focus of this study is to examine subsistence 

household’s income diversification strategies, land and labour allocations and 

corresponding returns and risk attitude with reference to organic coffee farming in 

Nepal.  

This research has four objectives: 1) to analyse the income diversification strategies and 

determinants of household income with a focus on labour allocations between farm and 

off-farm works; 2) to examine welfare impacts of farm and off-farm incomes on 
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households through distribution of income and its inequality; 3) to enlighten household 

livelihood in relation to coffee farming including analysis of return to input and 

opportunity cost of coffee farming; and 4) to measure risk attitude of farm households 

and examine the relationships between risk aversion, household income and resource 

allocations.  

A household survey of 441 coffee producers from two representative districts - Gulmi 

and Lalitpur - was conducted to collect data to fulfil research objectives. Farm 

household model for allocation of labour, Gini coefficient and regression based 

inequality model for income inequality, combined qualitative and quantitative approach 

for livelihood strategies and CRRA (constant relative risk aversion) measure for risk 

attitude of coffee producers were employed to answer the research questions related to 

the above objectives.  

The result shows an importance of off-farm income source revealed by its higher share 

on household income. Education appeared to be a key to enhanced household income 

leading to increased access to off-farm sources including an access to domestic and 

international labour markets. The income distribution result showed that households in a 

low (high) income quartiles had a higher farm (off-farm) income shares. Farm (off-

farm) income decreased (increased) income inequality, which is the result of 

household’s participation in high return off-farm income portfolios. Coffee contributed 

marginally to household income. Households were risk averse in general showing 

greater risk aversion to income variation than price and yield fluctuations. Household 

income signficantly explained respondents’ risk aversion but their risk aversion towards 

coffee farming did not influence household income. Risk aversion decreased the share 

of labour allocated to coffee farming.  
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This research contributes to the debate in development economics in examining the 

subsistence households’ income strategy through the analysis of a commodity specific 

development policy intervention. A few policy implications emerging from this research 

include: (1) a need to enhance access to education and skills for marginalised 

households that help to increase household income and to reduce income inequality 

from off-farm sources; (2) a focus on promotion of organic coffee for low income and 

educationally marginalised households to derive benefits from coffee as well as non-

coffee products while maintaining the farming systems of the hills; and (3) the use of 

different forms (income, price, yield) of risk elicitation measures to better understand 

risk attitude of farm households. Furthermore, the research highlights the need to 

identify the strategic need of households based on specific constraints and the risk 

attitude they have to develop action plans to promote coffee farming in the hills.  
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Chapter 1 

Introduction 

1.1 Background  

Improving livelihood of farm households through agricultural development and 

diversification of farm and off-farm activities in developing countries has been an 

important policy concern. The achievement of policy to improve farm household 

welfare largely depends on how different policy instruments are designed considering 

the farm household contexts and their resource mobilisation strategies. The resource 

mobilisation by farm households mainly comprises of land and labour allocations which 

determine household welfare first through income level and then its distribution and 

inequality effects. Recently, shifting labour away from agriculture has been a major 

trend among farm households in rural areas to supplement household income (De 

Janvry and Sadoulet, 2001, Rigg, 2006, Davis et al., 2009). Further, reallocations of 

household labour depend on access to domestic and international labour markets. 

Similarly, household resource endowments, opportunity cost of labour, availability of 

labour including the nature of labour market such as market imperfection, and the 

prospects of particular farm enterprises and farmers’ risk attitudes towards farm 

enterprises largely influence the reallocations of labour and land in farming in 

developing countries. 

In the last five decades, rural households in many Asian countries, for instances 

Thailand and China, started to reallocate labour away from agriculture to 

manufacturing. At the same time, in many other countries including Nepal, rural 

households are largely engaged in subsistence farming (Devendra and Thomas, 2002, 

Fan and Chan-Kang, 2005) farming. Labour exodus from rural Nepal in recent years has 

influenced household livelihood, availability of labour for farming and its wages 
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including labour allocation decisions (Maharjan et al., 2012). On the demand side, the 

reallocations of labour from farming to non-farming activities in Nepal have been 

facilitated by labour market liberalisation and a prospect for higher income. On the 

supply side, however, low and declining marginal returns to farm labour, incidence of 

natural disasters in agriculture, and previous armed conflict in rural areas have shifted 

household labour from farm to off-farm sectors (Jean-Francois et al., 2014, Maharjan et 

al., 2012, Regmi and Tisdell, 2002). Labour migration has been one of the major drivers 

shifting labour away from farming to derive off-farm income, including work abroad in 

recent years.  

In a context of subsistence farming and imperfect labour market like in Nepal, 

diversifying farm enterprises and the non-farm enterprises offer alternatives to increase 

household income through effective allocation of available labour and land resources. 

Out of many farm enterprises, coffee is a prioritised commodity for improving 

household income in the mid-hills through export promotion. Households with limited 

endowments, land resources and surplus labour can benefit from coffee farming. Coffee 

farming contributes to household income by offering a better export opportunity, 

generating an additional income as well as household consumable and non-consumable 

goods and also by providing environmental benefits such as soil, water and biodiversity 

conservation (Arnould, 2009, Ernesto Méndez et al., 2007, Poudel, 2012). However, 

households’ reliance on market (imperfect, limited control of prices), yield variability 

and variable returns to inputs create income risk which ultimately influences household 

resource allocation decisions. Hence, coffee farming provides an avenue for research to 

examine its role on household income, resource allocations, particularly land and labour 

allocations, and the inherent risks related to this enterprise (Fig 1.1). This line of 

research provides an understanding of welfare impact of a policy-prioritised commodity 
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in the context of Nepal which could be equally important for other developing countries 

with similar context.   

1.2 Household context  

1.2.1 Agriculture in Nepal  

Agriculture1 in Nepal is characterised primarily by subsistence farming (Acharya, 2006, 

NARC, 2010) and partly by its semi-commercial nature of production (Ghimire, 2009, 

Brown and Shrestha, 2000). It contributes 36% to national gross domestic products 

(GDP) and engages 66% of the labour force in the country (MoAD, 2010). Almost 80% 

of the population who reside in rural areas are farm households. The majority of these 

households are smallholders (<0.7 ha/household) and the number of households 

involved in farming is declining in recent decades (CBS, 2011c, CBS, 2011b).  

Rural households employ farm and off-farm strategies to support their livelihood. Off-

farm strategies are the major sources of household income that include activities such as 

wage earning, self-employment, off-farm enterprises and work abroad. Education and 

household wealth determine labour allocations and largely influence household’s access 

to rumenerative off-farm income. Migration including work abroad is one of the major 

strategies that positively contributes to household income and food security(Maharjan et 

al., 2012). Migration statistics indicates that about 44 percent households show at least 

one absentee with 29 percent having an absentee abroad (CBS, 2011b). This situation 

including the seasonal labour migrantion reduces the availability of labour for 

agriculture (Maharjan et al., 2012). Livelihood of farm households is full of risks and 

uncertainities due to reduced land access, inability to apply inputs, reduced  farm labour 

availability lack of opportunities to improved technology (Bhandari and Grant, 2007) 

                                                 
1 Agriculture in Nepal comprises crop, horticulture, and livestock and fisheries sectors.   
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and market uncertainities for agricultural products. Households face trade-offs between 

production of commodities for sale and household consumption to allocate resources 

while adopting risk-averse strategies (Blaikie et al., 2002).  

Government of Nepal (GoN) has declared several policies including comprehensive 

National Agriculture Policy (NAP) 2004, Agriculture Perspective Plan (APP) 1995, 

periodic plans and several sectoral policies such as National Coffee  Policy (NCP) 2004, 

Agribusiness and Trade Promotion Policy  2006, and Agrobiodiversity Conservation 

Policy 2007. The aims of NAP and allied policies are to improve the livelihood of 

farmers through sustainable agriculture development by tranforming subsistence 

agriculture to commercial agriculture (GoN, 2004a). These policies identify priority 

commodities targeting food security, commercialisation, import substituion and export 

promotion.  

1.2.2  Coffee in Nepal  

Coffee is one of the cash crops promoted by different agricultural policies in the selected 

mid-hill (800-2000 m) districts of Nepal with emphasis on export promotion (FDD, 

2011, FNCCI/AEC, 2006b, GoN, 2004b, Helvetas-Nepal, 2011). Coffee production in 

Nepal is favoured by growing demand at global market (FNCCI/AEC, 2006b), 

comparative advantage (Hagen, 2008, Poudel et al., 2009), less costly to cultivate and, 

multiple benefits including environmental benefits from its farming (Poudel et al., 2009, 

Shrestha, 2009, Subedi, 2011). Its adoption is further accelerated by niche market for 

organic production (Bhatta and Doppler, 2011).  

Coffee is a relatively new crop to Nepal that came into production around 1990 and 

faced the global coffee crisis in its initial production stages. In response to this crisis, 

GoN supported coffee farming through NCP 2004 (GoN, 2004b). Currently, more than 

20,000 farm households and 750 production groups/cooperatives are involved in coffee 



Chapter 1. Introduction 

5 

production, covering 1,752 ha  of land with an estimated 600 MT of annual green beans 

production (FDD, 2011). Statistics show a 35% increase in its production and 28% 

increase in area per year since 2000 (Poudel et al., 2009). Currently coffee occupies 

estimated 0.15% of the potential area within Nepal, showing a significant scope for 

expansion. Coffee  farming brings both opportunities for income through export and 

challenges to the smallholder farmers in terms of income risks arising from incidence of 

inspect/pests, and price and yield variation.   

Nepalese coffee is categorised as conventional and specialty coffee based on quality 

attributes. Specialty coffee comprises highland, organically grown and niche coffee 

(Coffeea arabica), produced using specific quality control practices for certification. The 

conventional products are organic by default and non-certified irrespective of species 

and production zone. Certified coffee is generally exported abroad and non-certified 

products are consumed domestically. Coffee are mostly sold through cooperatives and 

rarely through other channels. Coffee is grown in 40 hill districts out of 75 districts in 

the country with commercial cultivation in 23 districts. Production is in blocks of trees 

in commercial districts and scattered trees in other districts. The two-thirds of 

production is concentrated in nine mid-hill districts. Coffee is grown on terraced and 

marginal lands intercropped with other crops, including fruit crops and agroforestry 

crops, in an integrated farming system. The young orchards are intercropped with 

vegetables and cereal crops. Households in the hills diversify farm and non-farm sectors 

to generate incomes for food security and improved livelihood. 

1.3 Review of previous work  

Farm households in developing countries allocate their resources, particularly land and 

labour, to farm and off-farm activities to derive income for their livelihood and to cover 

household expenditure. While educated, skilled and wealthier households have better 
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access to skilled wages leading to high income off-farm activities, less educated and 

marginal households are compelled to adopt low income farming activities and low 

waged unskilled off-farm work. Households adopt farm and off-farm strategies to 

mitigate income risk, reduce poverty and improve the household well-being (Reardon, 

1997). Both farm and off-farm diversifications contribute positively to household 

wellbeing through increased income.  

Household welfare, proxied by income, is influenced by resource allocation strategies of 

the households mainly in three ways. First, households allocate labour to farm and off-

farm activities with differential return to labour. This contributes to household welfare 

through increased income. Despite a better return, the income may be unequally 

distributed due to differences in household access to remunerative off-farm income 

sources. Second, the labour allocations on farm and its diversification also help in 

reducing poverty through increased income (De Janvry et al., 2005, De Janvry and 

Sadoulet, 2001). Household income is directly influenced by land and labour allocations 

to particular farm enterprises. The allocations of land and labour to coffee are 

determined by coffee income and availability of other farm and off-farm income 

portfolios. Third, adoption of a particular farm enterprises such as coffee depends on the 

household’s attitude to risk in relation to particular farm enterprise, the income from this 

enterprise and perceived risk preference towards the enterprise, including household’s 

preference for income, price and yield related risks (Hill, 2009).  

During  1998- 2003,  Nepalese farmers were switching to coffee production (GoN, 

2004b) whilst producers in several other countries were facing losses due to low coffee 

prices (Tran, 2011, Beuchelt and Zeller, 2011). In such a condition, economic return 

from coffee is a prime concern for households, partly because of the increased cost of 

additional labour requirements for organic farming. Bacon (2005) concludes that 
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specialty coffee generates better incomes for small producers. However, evidence shows 

that farmers benefit less despite the high farm gate prices (Beuchelt and Zeller, 2011) 

particularly due to yield differences between organic and inorganic production rather 

than the price premium (Barham et al., 2011).  

Previous studies on coffee farming in Nepal are concerned with technical and adoption 

aspects but failed to explore its connection to household’s economy in general. The 

majority of studies have focused on the supply chain (Hagen, 2008), farm management 

economics (Poudel et al., 2009), value chain (Kattel et al., 2009), coffee processing 

(Subedi, 2011) and group marketing (Shrestha, 2009). Except very limited studies on 

economics of coffee production and its efficiency (Poudel, 2012, Poudel et al., 2009) 

and the generic risks of coffee farming in Nepal (Helvetas-Nepal and CCUL, 2011), no 

empirical studies have been carried out to critically examine household welfare impact, 

income inequality, land and labour allocations and measurement of risk attitudes of farm 

households2 involved in coffee farming.  

1.4 Conceptual framework  

Figure 1.1 provides the conceptual framework used to guide this study. The framework 

portrays the relationships between various components that are linked to household’s 

livelihood. Particularly relevant to the household welfare are the resource allocations 

(land and labour), diversification strategies (farm and off-farm), sources of income, and 

their impact on household welfare (income level, income distribution, and income 

inequality). Household’s limited endowments, risk and uncertainty and the exisiting 

policies and farm settings largely influence their resource allocations to farm and off-

farm activities.  

                                                 
2  For this study, a farm household is a social unit characterised by sharing the same residence, members 

binded with ties of relationship, sharing pooled resources with common sources of income.  
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The labour allocations are largely influenced by the labour market (for example market 

imperfection in the case of Nepal), the differential return from the farm and off-farm 

activities, and access to off-farm employment which depend on household 

skill/education and their level of wealth. The land allocations depend on the availability 

of farm labour including the labour cost, the return from farm enterprises and the 

household needs. The labour is allocated to farm and off-farm activities.  

For purpose of this study, farming activities are grouped into two categories: coffee vs 

other crops and livestock. Both farm and off-farm sources contribute to household 

welfare through income, its distribution and inequality. The solid lines in figure 1.1 

show relationship between different components and outcomes and the dotted lines are 

represented to depict the effects of household wealth on land and labour allocation as 

well as effect of risk aversion on allocation of labour in coffee farm based on findings 

of study.    

1.5 Research questions  

This research focuses on the welfare impact of income diversification strategies on 

household income including income inequality arising from different sources through 

resource allocations. Coffee farming is one of the farm diversification strategies. The 

research explores the resource allocations between off-farm and farm sectors including 

coffee farming and examines whether households’ risk aversion influences their 

resource allocation decisions. The research provides an insight to broader questions of 

impacts of income diversification strategies on household welfare, risk attitudes and 

resource allocations by examining the following specific questions based on a case 

study of smallholder coffee producers using survey data:   
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Figure 1.1 Conceptual framework of the study 
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1. What are the income diversification strategies of smallholders and what factors 

determine income from farm and off-farm sources? 

2.  How are the farm and off-farm incomes distributed and how do they contribute to 

income inequality? Which income sources contribute to increased income 

inequality and what are the major household attributes associated with income 

inequality? 

3. What are the livelihood strategies of coffee producers? What are the returns to land 

and labour in coffee and alternative farming strategies? Does the coffee farming 

offer better income opportunity for farm households than traditional farming 

strategies?  

4. What are the risk attitudes of the coffee producers measured through income, price 

and yield preferences of coffee? What factors determine households risk aversion? 

Does household’s risk aversion have bearing on its income or vice-versa? Does risk 

aversion has impacts on land and labour allocations in coffee farming? 

1.6 Data description and research design  

Study sites 

The data for this research is mainly derived from questionnaire survey of smallholder 

coffee producers from two mid-hill districts of Nepal. First, Lalitpur and Gulmi districts 

were deliberately selected considering regional heterogeneity, the stages and modes of 

coffee production, and market access. These districts differ in terms of location, and 

have both certified (specialty) and non-certified (conventional) producers3. Gulmi is a 

pioneering coffee district located in the western hill whereas Lalitpur is a comparatively 

new coffee growing district close to Kathmandu with a better market access than Gulmi. 

                                                 
3 Specialty coffee comprises highland, organically grown and niche coffee (Coffeea arabica), produced 

using specific quality control practices of certification. Non-certified product are conventionally produced 

irrespective of species and production zones.  
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Figure 1.2 portrays the map of Nepal showing coffee production and study districts. 

Secondly, households were selected randomly from coffee production villages 

representing both certified and non-certified producers. Data were collected from 4 

clusters in each district (four village of Lalitpur: Gimdi, Thuladurlung, Ashrang and 

Chandanpur; and 12 villages of Gulmi: Digam, Baletaksar, Thanapati, Arkhale; Gwadi, 

Turang, Rimuwa, Hunga; Anpchaur, Rupakot, Balithum, Hasara; Ruru). Data were 

collected on household demography, socioeconomic aspects, labour allocations, coffee 

farming attributes (including inputs and outcomes), risk preferences and other relevant 

attributes from participating households related to the research objectives. 

 

Figure 1.2 Map of Nepal showing coffee production and study districts  

The coffee production zone in Lalitpur is located in remote villages between 20-50 

kilometres (km) south of Kathmandu valley while Gulmi is a relatively remote district 

about 350 km west of Kathmandu. Despite the differences in location in these two 

regions, both districts have common features in terms of geography and farming 
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practices. Geographically, Lalitpur is situated between 270 22’- 280 50’ N and 850 14’- 

850 26’ E and Gulmi is located between 270 55’-280 27’ N and 830 10’-830 35’ E. The 

altitude for Lalitpur ranges from 457 to 2831 m and that of Gulmi ranges from 465 to 

2690 m above sea level. Integrated livestock and crop production, particularly mixed 

crop farming, are common farming practices in both districts. Farm and non-farm 

diversifications are key features of the farming households to generate additional cash 

for food security and livelihood support in these districts.  

Research design, field work and data collection 

Coffee growers’ roasters made available by Helvetas Nepal and District Coffee 

Producers Association (DCPA) were used to select the households. Households were 

selected and interviewed following Human Research Ethics Protocol of The University 

of Western Australia (UWA). Field work was carried out between December 2012 and 

February 2013. Data was collected employing trained enumerators using pre-tested 

structured and semi structured questionnaires. Enumerators comprised of planning 

officers, coffee development officers, agricultural technicians and field staff of 

Helvetas-Nepal and were trained on data collection and interview technique.  

A pretesting was carried out with 12 farmers in Kavre district (a third district) to ensure 

precision and validity of information collected through questionnaire and to make 

appropriate modifications. Kavre was selected for survey validation first to eliminate biasness 

& secondly it represented the socioeconomic background of farmers from both hill districts. A 

total of 441 households were included in the final sample excluding 21 incomplete 

responses. The sample was further dropped down to 436 to measure the risk attitude 

after eliminating incomplete and inconsistent responses. Questionnaire was also 

converted in Nepali to help farmers and enumerators understand its meaning easily. 

Validity was further ensured through careful design and review of questionnaire. Data 
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were cleaned using MS Excel and analysed using STATA 13 and Mathematica. 

Qualitative information was also included to supplement the interpretation of result.  

Table 1.1 Number of sample households by district and mode of coffee production  

 Certified sample Non-certified sample  Total sample  

Lalitpur  76  93 169(0.24) 

Gulmi  143 129 272(0.23) 

 219 (0.18) 222(0.32) 441(0.23) 

Figures in the parentheses indicate share of samples.  

 

1.7 Originality of research and contributions to scholarship 

This research has been conducted in accordance with postgraduate and research 

scholarships regulations after carefully examining the prevailing literature on the 

household welfare, resource allocations and risk attitude of smallholders both in the 

context of Nepal and other developing countries. The research questions explore 

household income diversification through farm and off-farm strategies and link coffee 

as one of the farming strategies in household economy. Research conducted in Nepalese 

coffee farming (outlined in 1.4) thus lacks critical examination of coffee farming in 

relation to its contribution to household welfare, income diversification strategies of 

coffee producers, assessment of risk attitudes in the form of income, price and yield of 

households and association between risk aversion and resource allocation (land and 

labour) decisions.       

This thesis contributes to a debate in development economics on how and whether a 

commodity specific intervention increases the subsistence household income by 

analysing welfare impact, income diversification strategies, return to land and labour 

allocations including opportunity cost of coffee farming, and risk attitudes of 

smallholders using different measures of risk preferences (income, price and yield). The 

results reveal the significant importance of off-farm income sources to overall household 
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income. Education is a prerequiste for access to high return off-farm income sources and 

it increases the use of hired labour in farm activities through increased off-farm income. 

The high return off-farm income has significant effect on income distribution and its 

inequality among households. Context specific risk preferences were examined in 

addition to conventional income lotteries, using price and yield lotteries. The results 

reveal that smallholders are overwhemingly risk averse.  

This research is expected to have strong policy significance for effective policy design 

to improve household welfare through increased income, reduce income inequality and 

influence the better reallocations of  resources understanding the households’ response 

to risks. The outcomes of the research are also applicable to smallholder farming context 

for a commercial commodity in other developing countries of similar context.  

1.8 Structure  

This thesis has been prepared following Doctor of Philosophy rules 40(1) of the 

Unversity of Western Australia (UWA handbook 2016) as a series of scientific 

papers/typescript produced from the research work. The six chapters of this thesis 

consist of an introductory account of  the research followed by detailed descriptions of 

four chapters that are designed as the manuscripts for submission to relevant journals. 

The thesis starts with an overall presentation of research themes in the introduction and 

concludes with the general discussion and policy implications of the results. The 

chapters (Chapter 2 to 5) presented hereafter can be read either as a separate entities or 

as a whole thesis. Each chaper developed in the form of a manuscript for journal 

submission contains an independent introduction (including a review of literature), 

methods, theoretical framework and econometric models wherever required, results and 

discussion, and conclusion and policy implications. This leads to some overlap in the 

thesis particularly in the descriptive statistics and context of coffee farming in the 
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subsequent chapters. The repetitions of contents in research site and research design are 

avoided wherever applicable.   

The current chapter (Introduction) consists of general background, household context 

and statement of problems, review of previous works, conceptual framework, research 

questions, aims, data description and research design, origninality of research and 

contributions to scholarships and overall organisation of the thesis. The introduction 

chapter presents the basic impetus of the study and sketch out the fundamental research 

questions to be discussed in the thesis.  

Chapter two discusses the income diversification strategies of smallholder coffee 

producers looking particularly at farm and off-farm strategies in relation to household 

labour allocations and analyses the determinants of household income. The instrumental 

variable regression is used to examine the endogeneity effect of education, one of the 

most influential determinants of household income.    

Chapter three examines the welfare impacts of farm and off-farm income sources on 

income inequality including income distribution. The effect of rumenerative off-farm 

income strategies are examined by disaggregating sources into high and low income 

portfolios. The effects of particular income sources are discussed including the 

contribution of particular household attributes in income inequality.  

Chapter four describes attributes of coffee farming using qualitative information for 

livelihood analysis, descriptive statistics for return to inputs and evaluates coffee 

farming beyond economic aspects. A detailed analysis of the return to land and labour 

opportuntity costs of coffee farming is also presented.  

The fifth chapter measures household risk aversion using constant relative risk aversion 

(CRRA) employing hypothetical income price and yield preferences based lotteries. The 
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determinants of income, price and yield risks are discussed including determinants of 

extreme income risk aversion. Causal relationships between risk aversion and household 

income are examined using an instrumental variable (IV) regression and the impacts of 

risk aversion on land and labour allocations for coffee farming by farmers are discussed.  

The final chapter presents a coherent conclusive remark. The thesis also concludes with 

potential policy implications, explanation of consistent findings with previous studies 

and explores the grounds for further research.    
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Chapter 2 

The income diversification strategies of smallholder coffee producers4   

 

Abstract  

Income diversification is viewed as a critical component of poverty reduction in 

developing countries. Governments promote agricultural policies to increase farm 

household income. This paper analyzes income diversification strategies of smallholder 

coffee producers in Nepal using survey data from 441 households. Results show that 

households derive a higher share of their income from off-farm sources than from farm 

sources. The income from off-farm sources, including remittance, depends on family 

size and household education. Household education increases income through access to 

off-farm domestic and international labour markets. Access to education is a critically 

important precursor to increasing income and reducing dependence on resource-poor 

farms. Low-income households with a relatively high proportion of income derived 

from agriculture benefit the most from commodity-based extension policy. 

 

Keywords: household survey, income determinants, income diversification, income 

share, smallholder farmers 

 

JEL Classification: J22, O13, Q12, Q18 

 

 

 

 

                                                 
4 This paper was presented as a contributed paper at the 59th annual conference of AARES, 10-13 

February, 2015 as ‘Income diversification strategies of smallholder coffee producers in Nepal’.  
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2.1 Introduction  

Income diversification is considered an integral component of economic development 

(Winters et al. 2010) in developing countries where households derive income from 

both farm and off-farm sources through their labour allocations. The reallocation of a 

household’s labour depends upon the domestic and international labour markets which 

they can access, and their level of human capital. Not surprisingly, previous studies 

have identified household heterogeneity in terms of labour market engagement and 

regional variations within and between countries in off-farm work and its importance to 

household income (Reardon 1997; FAO 1998; Abdulai & CroleRees 2001; Deininger & 

Olinto 2001; Escobal 2001; Davis et al., 2009; 2010).  

Household income and income allocations are determined by a range of factors, 

including human capital, available resources, geographic location and market 

characteristics. For instance, Escobal (2001) argues that human capital development 

through education and skill training determines the non-farm work available to 

households in Peru. Reardon (1997) finds that richer households in rural Africa have a 

higher non-farm income share than poorer ones. Similarly, Barrett et al. (2001) describe 

a labour market dualism where educated and skilled individuals find better paid and 

reliable work while the unskilled rely on low paid and erratic work. Kayastha et al. 

(1998) and Marcel and Shilpi (2003) note that proximity to city is associated with off-

farm employment and remoteness with agricultural wage employment in Nepal. 

Recently, off-farm employment through temporary migration to India or Gulf countries 

is prevalent.  

In the last five decades, farming households in many Asian countries, for instance 

Thailand and China, have started to reallocate labour away from agricultural work to 
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manufacturing, while in many other countries households are still largely engaged in 

subsistence farming (Devendra & Thomas 2002; Fan & Chan-Kang 2005). In Nepal, 

agriculture is an important economic sector that employs 65.6 percent  of the labour 

force and contributes 32.6 percent to the gross domestic product (Nepalese Rupees 

(NRs) 1789.767 billion at current price) (MoAD 2014). However, about 76 percent of 

Nepalese households are classified as farm households, most of which are small scale 

subsistence farmers (Brown & Shrestha 2000; Bhandari & Grant 2007). In such 

circumstances, improving smallholder’s livelihood by introducing export-oriented cash 

crops, is a potential development strategy. In 2004, the Government of Nepal (GoN) 

developed a National Coffee Policy to promote organic coffee production in the hills of 

Nepal with a support price (Hagen 2008; Kattel et al.; 2009; Poudel 2012). In 

2011/2012, Nepal exported coffee valued at NRs 93 million (USD 1 million equivalent) 

to international markets particularly to Japan, Korea, US and European countries.  

In recent years, the reallocation of labour from farming to non-farming sectors in Nepal 

has been facilitated by labour market liberalization on the demand side, and the labour 

supply from farm households has increased due to low and declining marginal returns to 

labour in farming, and the incidence of natural disasters and armed conflict in rural 

areas (Regmi & Tisdell 2002; Maharjan et al.; 2012; Jean-Francois et al., 2014). With 

the opening of labour markets in many Asian and Middle-eastern countries, GoN issued 

more than 100 thousands labour permits/year since 2001 with a peak of 249 thousands 

in 2007/08 (DoFE 2014) just before the Global Financial Crisis. In the general 

population, the number of people living away from home or living abroad increased by 

252 percent over a decade from 0.76 million in 2001 to more than 1.92 million in 2011. 

The highest proportion of people living away from home is in the young-adult age 

group (15-24 years) and Gulmi district, one of the field sites of this research, had the 
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highest proportion of absentees and migrants (CBS 2011). At a household level, the 

absenteeism and emigration reduces family labour input to the agriculture sector but 

increases household income from off-farm sector through remittances (Maharjan et al. 

2012). 

There is mixed evidence on how farming households allocate their resources, such as 

land and labour, to increase their income from farm (i.e. high value cash crops) and off-

farm sectors. For example, Weinberger and Lumpkin (2007) argues that smallholders in 

developing countries take advantage of high value crops and market opportunities to 

increase household income. On the other hand, Huang et al (2009) shows that Chinese 

households prefer to allocate labour to off-farm employment over expanding cash crops 

on farm. In Nepal there has been a trend of a growing area of land remaining idle due to 

labour shortages in remote rural areas and increased labour cost.  

Given the emphasis on improving livelihood of farming households through income 

generating cash-crop-specific policies (for example coffee policy) and the increasing 

trend of labour emigration, a critical examination of this development policy question is 

highly relevant for Nepal. So far, no studies have explored this question in Nepalese 

context, and this paper aims to fill this gap in the literature using household survey data 

of 441 smallholder coffee producers from Gulmi and Lalitpur districts. Firstly, it 

analyses the income diversification strategies of households with a focus on labour 

allocations between on-farm and off-farm work. Secondly, it explores the determinants 

of household income. It is hypothesised that income from off-farm labour depends on 

education and household resources, and the increased income from off-farm sectors 

leads to demand for education leading to increased use of hired labour in farming.  
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The paper is organized as follows. Section 2.2 describes the theoretical framework and 

section 2.3, the farm survey and the study region. Section 2.4 outlines the empirical 

model applied, followed by the results and discussion in section 2.5. Section 2.6 

concludes the chapter with some policy implications. 

2.2 Theoretical framework 

We represent the allocation of household labour between the farm, off-farm work and 

leisure (Figure 2.1) as a utility maximization problem (Becker 1965; Lee 1965; Barnum 

& Squire 1979; Schmitt 1988; Dewbre & Mishra 2007). Households have an unearned 

income  derived without labour engagement. They earn farm income  by allocating  

 labour to farm production and off-farm income  from off-farm labour . The 

line originating at A and passing through B and C gives the farm income possibility 

curve that shifts up and down, subject to farm production and its price, while off-farm 

labour income stretches from point B through D and reaches its maximum at . The 

indifference curves (  and ) show the households’ utility for different combinations 

of income and leisure. For example, with no off-farm opportunities, the household 

allocates  hours to farm work and   (total time minus farm work) hours to 

leisure at point C.  

With the availability of off-farm work, the households allocate  hours for farm work 

and   hours to off-farm work to maximize utility through income at point D. 

Households reallocate labour from farm to off-farm work up to the point that marginal 

returns become equal. The labour allocation decision shows a separability condition, 

where the allocation of family and hired labour to agriculture depends only on the wage 
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rate but not on the disutility of labour. We present and discuss the empirical findings on 

household income determinants based on this conceptual/theoretical framework with a 

focus on farm and off-farm labour allocations in section 2.5.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Farm household with farm and off-farm labour and income 

(Modified from Dewbre and Mishra (2007)) 
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2.3 Study area and household survey  

A detailed description of the survey area is discussed in section 1.7 of previous chapter 

(Chapter 1) including the map of coffee production districts and sample district (Figure 

1.2). For each participating household, data were collected on household demography, 

labour allocation, household income, their sources, and land use by trained enumerators 

between December 2012 and February 2013 using a pretested questionnaire. A total of 

441 households were included in the final sample. The description of model variables 

and their mean are given in Table 2.3 (column 2 and 3).  

2.4 Empirical model  

We model household income from the farm and off-farm sources with a focus on labour 

allocation based on the theoretical framework outlined above (section 2.2). To analyse 

the importance of a particular income source in income diversification, we use income 

share by source following Davis et al. (2010). To examine determinants of income 

diversification, we follow the model developed by Singh et al. (1986), De Janvry and 

Sadoulet (1996) and Escobal (2001).  

2.4.1 Measuring income diversification 

Several approaches have been used in the literature to classify and measure household 

income sources. The most commonly used approach in empirical studies categorises 

income into farm (crop and livestock income), non-farm (non-agricultural wages and 

self- employment), and other (agricultural wages plus all other incomes) sources (Davis 

et al. 2010; Senadza 2012). To avoid overlap between the three sources, we classify 

household income into farm and off-farm sources with further classification within each 

(See Table 2.1 & 2.2). Within off-farm, income is further sub-classified by source and 

labour involvement  



Chapter 2. The income diversification strategies  

26 

 

To measure household income diversification, we use two metrics: the mean of the 

household shares of each type of income and the share of a given source of income over 

a given group of households (Davis et al. 2010). To formalize this, let  be the 

income from source  in households h. Then household income  be the sum of its 

components: 

1

K

h kh

k

Y y


            (2.1) 

Mean of the household income shares from source k (mean of shares) is calculated as: 
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where n is the number of households. Share of the kth source in the mean income of the 

group of households (share of means) is calculated as: 
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          (2.3) 

Mean of shares ( ) reflects the household level income diversification regardless of 

the magnitude of income. Share of means (  measures the importance of a given 

income source in the aggregate income of the households. These two measures give 

similar results when the distribution of shares of a given source of income is constant 

over the income distribution. The  is used to measure household income 

diversification and  is used to compare the relative share of mean income. 
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2.4.2 Modelling household income determinants  

Household income from farm and off-farm sources depends on various factors, 

including exogenous input and output prices, and farm and household characteristics. 

We model the determinants of household income by farm and off-farm sources 

following Escobal (2001). In our context, important determinants of household income 

include farm assets, such as landholdings and livestock expressed as tropical livestock 

units (TLU) (Chilonda & Otte 2006), household characteristics (family size, 

dependency ratio, age and household head sex, family education status and participation 

in different income sources, including emigration, non-farm wages and self-

employment), social and institutional characteristics (mode of production, coffee 

production experience, group and cooperative membership, use of institutional loan, 

deprived ethnic group (hereafter referred to as ethnicity)), and farm location, broadly 

represented by district. The mode of production, group and cooperative memberships 

and institutional loans are included to link households to policy initiatives. Ethnicity is 

used to capture its role in determining household income and its diversification (De 

Janvry & Sadoulet 2001). 

We model household income by income source using Ordinary Least Squares (OLS) 

and Tobit regressions following De Janvry and Sadoulet (2001), Escobal (2001) and 

Greene (2003). All variables except binary ones were converted into log form following 

Battese (1997). The OLS regression model is given by:  

    with       (2.4) 
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Where  is the log-transformed income of household h from source k, a vector of 

explanatory variables,  is a vector of parameter estimates for the income source k and 

 is the normally distributed error term with mean zero and variance .  

Tobit regression is used to model determinants of a source specific income where not all 

households participate in a given income source related activity. The Tobit model is 

given by  

    with       (2.5) 

    (2.6) 

Where  equals zero for non-participating households for income source k. In the 

Tobit model,   is the observed censored variable, which is equal to the unobserved 

latent variable  when  is greater than zero. 

2.4.3 Econometric issues and tests 

In selecting the functional form and explanatory variables, we address the issues of 

multicollinearity, heteroscedasticity and endogeneity in the OLS model. Correlation 

coefficients and variance inflation factors (VIF) were used to detect multicollinearity. 

The explanatory variables do not show multicollinearity as evidenced by the highest 

correlation (0.39) which is lower than cut-off point (0.8) and a low VIF (maximum: 

2.03, average: 1.40) compared to cut-off point of 10 as suggested by Gujarati and Porter 

(2009). The heteroscedasticity issue was addressed using Huber-White robust estimator 

of variance (MacKinnon & White 1985).  

We employed Ramsey’s RESET test and Pregibon’s goodness of linktest to decide the 

appropriate functional (Log-Linear or Log-Log) form for OLS. For the Log-Log 
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specification, Ramsey’s RESET test (F=0.81,  did not reject the null-

hypothesis ( ) of no omitted variables in model. The linktest 

(F=204.09,  did not too reject  of no model misspecification. 

However, for Log-Linear specification, Ramsey’s RESET test (F=3.62,  and 

linktest (F=200.29,  both rejected null hypotheses of omitted 

variables and model specification respectively. Further, Akaike’s Information Criteria 

test confirmed preference for Log-Log form with a lower score (662.08) than the Log-

Linear form (671.20). 

In this study, education is found to be strongly positively correlated with off-farm 

income, thus education may be endogenous (Angrist & Krueger 1991; Dickson & 

Harmon 2011). Our effort to capture endogeneity for landholdings and livestock was 

not, however, practical in absence of appropriate instrumental variable (IV). The strong 

association between education and income in cross sectional data may differ from the 

true causal effect of education, which may otherwise be influenced by a difference in 

access to schools in rural villages and other indirect effects. To address this, we tested 

for the endogeneity of education using an IV before deciding for an OLS or an IV 

model. Using proximity to school, an effective IV (Card 1999; 2001) was not practical 

due to the lack of data on the actual walking distance from households to school. 

Furthermore, determining access to schools based on political boundaries was 

impractical in many instances because of longer walking distance to schools within a 

political jurisdiction compared to the available alternative (i.e. in the adjoining village) 

due to the hilly terrain of the study area. We used number of children (<15 years) as an 

instrument to capture endogeneity.  
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An IV should be sufficiently correlated with the endogenous regressor but not with the 

error term. Our expectation is that family education is inversely associated with the 

number of children and children do not directly influence household income. Our 

selected instrument satisfied this criteria showing strong and negative correlation with 

family education ( ,  and poor correlation with household income 

( , . Using robust goodness of fit, we found the instrument very 

strong (F>10, Robust , ) to reject H0 of weak instrumentation. 

Having a strong instrument, we performed Wooldridge’s score test and a regression 

based test of exogeneity and failed to reject  (  education is exogenous) as shown 

by the statistic (Robust =3.35, =0.07 and Robust , =0.07). If the 

assumed endogenous regressor is exogenous, IV do not have indirect effect on the 

dependent variable. Although the exogeneity test revealed education to be marginally 

endogenous (0.1 levels), IV two-stage regression still showed education to be 

significant in determining income level. Therefore, the OLS model provides relatively 

consistent and unbiased estimates for our data. Education was also found to be 

exogenous for Gulmi (Robust =2.11, =0.15 and Robust , =0.15) and 

Lalitpur (Robust =0.90, = 0.34 and Robust = 0.37).  

2.5 Results and discussion  

2.5.1 Income sources, household participation and mean of household share  

Table 2.1 presents the summary statistics for household income grouped by farm and 

off-farm source. In addition to crop farming, more than 90% households are engaged in 

livestock rearing while 77% of households engage in off-farm work. Non-farm wages, 
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remittances and self-employment are the major off-farm income sources. Households in 

Gulmi district have a higher participation in off-farm income sources, particularly in 

non-farm activities and remittance than in Lalitpur. Consequently, a larger proportion of 

households in Lalitpur are engaged in agricultural or low-wage earning localised 

activities than in Gulmi where labour emigration is the principal off-farm income 

source. Our results corroborate the previous findings by De Janvry and Sadoulet (2001) 

and Davis et al. (2010) that households derive more income from off-farm sources than 

from farm sources.  

Similarly, mean of income share (  from farm sources (55%) is greater than that 

from off-farm sources (45%) (Table 2.1, columns 8-10), while the opposite is true for 

the share of income (  from farm (45%) and off-farm (55%) sources in total income 

(Table 2.3, column 11-13). A higher participation in farm activities, a higher mean share 

of farm income and a low farm income relative to off-farm sources indicate a 

subsistence mode of farming households. A significant proportion of the off-farm 

income (92.6%) comes from direct and indirect labour while the rest of the off-farm 

income (7.4%) have no labour involvements. Off-farm income is split into overseas and 

domestic sources. On average, households earn NRs 80,011 (46%) and NRs 93,821 

(54%) from overseas and domestic off-farm sources, respectively. Further, analysis of 

participating households show that overseas off-farm income (NRs 280,040; n=126) is 

higher than domestic off-farm income (NRs 166,164; n=249).    

Household’s mean of income share (  and share of income ( ) differ between the 

districts, indicating households in Lalitpur receive a higher  and  than in Gulmi. 

Furthermore, household income differs significantly between the districts for all sources 
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except crops and self-employment. A higher farm income in Lalitpur than in Gulmi is 

contrary to our expectations that the households in Lalitpur, which are close to the 

capital city Kathmandu, would have more off-farm income opportunities than the 

households in Gulmi. The plausible reasons for this result include a higher dependency 

of household on farming (Table 2.1 column 2-4), higher proportion of land allocated for 

farming (Lalitpur=0.83; Gulmi=0.54) despite a lower landholding (Lalitpur=0.76 ha; 

Gulmi=1.01 ha) and a higher income and better market access for agricultural produce 

(mainly livestock products, vegetable and coffee) in Lalitpur.  

Table 2.2 presents summary statistics of the sources of household income by 

landholding sizes. Results show that households’ aggregate participation in off-farm 

income source increases but the mean of income share ( ) decreases with increased 

landholding. This indicates low landholding household’s limited access to remunerative 

off-farm sources which may be due to entry barriers such as access to education and 

household assets. Household’s access to remittance, a specific form of off-farm income, 

increases with landholding. There could be two plausible reasons for increased access to 

remittances. First, a higher income from foreign employment and better foreign 

currency exchange rates motivate household members to emigrate. Secondly, wealthier 

households are able to afford better education, which in turn increases their access to the 

international labour markets whereas the poorer households are constrained by a higher 

transaction cost to enter labour markets such as in Malaysia and other Middle East 

countries. Additionally, the income for each source increases with landholding except 

for unskilled/agricultural wage as expected. The non-farm wage and farm source 

specific mean of shares also increase with landholding. 
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Table 2.1 Household involvement, mean income and mean of income share  

Mean significance levels   ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1                                                                                                               

Figures in parenthesis incldue mean income of participating farmers. Income measured in NRs (1USD=93 NRs) 

Income sources  Participation rate (%) Mean income  Mean of income share Share of income 

 All Gulmi Lalitpur All Gulmi Lalitpur All  Gulmi  Lalitpur All Gulmi Lalitpur 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

1. Farm  

 

100 100 100 140067.4*** 

 

124800.9 

 

164638.4 

 

0.55 

 

0.43 

 

0.75 

 

0.45 0.34 0.70 

Coffee land 100 100 100 22334.78*** 

 

14993.67 

 

34150.04 

 

0.10 0.05 0.17 0.07 0.04 0.15 

Crop (including coffee) 

 

100 100 100 74463.8 

 

73029.39 

 

76772.45 

 

0.30 0.25 0.38 0.24 0.20 0.33 

Livestock 

 

92.97 90.44 97.63 65603.62*** 

(70392.3) 

51771.53 

(57243.32) 

87865.91 

(89996) 

0.26 0.18 0.38 0.21 0.14 0.38 

2. Off-farm  

 

77.32 87.87 76.92 173832.3*** 

(224152.2) 

238547 

(271484.5) 

69676.02 

(114322.8) 

0.45 0.57 0.25 0.55 0.66 0.30 

a. By source             

Agricultural/unskilled wages   9.52 5.51 15.98 3503.40* 

(36785.71) 

2634.55 

(47773.33) 

4901.77 

(30681.48) 

0.04 0.02 0.03 0.01 0.01 0.02 

Non-farm wage  36.28 40.44 30.18 72159.16*** 

(197653.4)        

88087.32 

(217817.2) 

46522.49 

(154162.7) 

0.19 0.22 0.14 0.23 0.24 0.20 

Self-employment/other 14.96 17.70 15.38 14278.46       

(95406.06) 

15403.68 

(104745) 

12467.46     

(81038.46) 

0.05 0.04 0.05 0.05 0.04 0.05 

Remittance 24.94 37.87 4.14 72206.35***       

(289481.8) 

114312.5  

(301873.8) 

4437.87  

( 107142.9) 

0.15 0.24 0.02 0.23 0.31 0.02 

Pension  8.16 12.5 1.18 11684.91*** 

(143140.2) 

18108.46        

(144867.6) 

1346.43        

(113773.5) 

0.04 0.06 0.003 0.04 0.05 0.01 

b. By labour involvement             

Off-farm labour  73.24 81.25 60.35 160968.2*** 

(219774) 

 

 

218526.80 

(268956.1) 

68329.6 

(113212.7) 

0.41 0.51 0.25 0.51 0.60 0.29 

Off-farm non-labour  9.07 13.97 1.18 12864.05*** 

(141826.2) 

20020.22 

(143302.6) 

1346.43  

(113773.5) 

0.04 0.06 0.003 0.04 0.06 0.00 

Total  (1+2)    313899.9*** 363347.9 234314.4 1.00 1.00 1.00 1.00 1.00 1.00 
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Table 2.2 Household involvement, income and its share by landholdings 

Income measured in NRs (1USD=93 NRs)                                                                                                                                                                  

 

Income sources  Participation rate (%) Mean income (NRs) Mean of income share Share of income 

 0.5 ha >0.5 - 1 >1 ha 0.5 ha >0.5 - 1 >1 ha 0.5 ha >0.5 - 1 >1 ha 0.5 ha >0.5 - 1 >1 ha 

(1) 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

Number of FHHs (%) 

128 

(29.04) 

176 

(39.90) 

137 

(31.06) 

128 

(29.04) 

176 

(39.90) 

137 

(31.06) 

128 

(29.04) 

176 

(39.90) 

137 

(31.06) 

128 

(29.04) 

176 

(39.90) 

137 

(31.06) 

1. Farm total 100 100 100 

106659.3 134951.80 177852.80 0.52 0.56 0.57 0.43 0.45 0.45 

Coffee land 100 100 100 17733.05 22976.22 25810.15 0.10 0.10 0.09 0.07 0.08 0.07 

Crop (including coffee) 

 

100 100 100 50766.03 70145.91 102151.90 0.25 0.30 0.33 0.20 0.24 0.26 

Livestock  

 

92.19 93.75 93.43 55893.23 64805.89 75700.92 0.27 0.26 0.24 0.22 0.22 0.19 

2. Off-farm total 

 

81.25 77.84 73.72 

143500.4 162029.10 217334.80 0.48 0.44 0.43 0.57 0.55 0.55 

a. Off-farm by source             

Agricultural/unskilled 

wage   

14.84 9.66 4.58 5921.88 3076.70 1791.97 0.05 0.02 0.01 0.02 0.01 0.00 

Non-farm wage  32.81 32.38 45.25 52892.98 65565.45 98630.44 0.17 0.18 0.23 0.21 0.22 0.25 

Remittance 24.22 27.27 29.25 55562.50 75670.45 83306.57 0.15 0.18 0.12 0.22 0.25 0.21 

Pension  7.81 6.25 10.94 12324.59 9258.52 14204.38 0.04 0.03 0.03 0.05 0.03 0.04 

Self-employment/other 14.84 11.93 18.98 16798.44 8457.95 19401.46 0.06 0.03 0.05 0.07 0.03 0.05 

b. By labour 

involvement 

            

Off-farm labour 77.34 72.16 70.80 
131175.80 152514.90 199663.30 0.43 0.41 0.39 0.52 0.51 0.51 

Off-farm non-labour  7.81 7.38 12.40 12324.59 9514.20 17671.53 0.05 0.03 0.41 0.05 0.03 0.04 

Household total (1+2) 100 100 100 250159.6 296980.90 395187.60 1.00 1.00 1.00 1.00 1.00 1.00 
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Figure 2.2 shows how smoothed income share changes in relation to total income 

ranked by income level. The off-farm income and its share rise linearly with total 

income while farm income follows a smooth pattern with its share dropping down 

markedly with total income. From the graph, we can infer that farm income is important 

for low income earners while off-farm income is important for enhanced household 

welfare. Comparing these figures (Figure 2.3) across landholdings shows: 1) a lower 

share of farm income and relatively higher share of off-farm income for small 

landholders; and 2) a reverse pattern with farm income share dominating off-farm 

income as landholding increases. A comparison of income sources and income shares 

by family education (Figure 2.4) shows that off-farm income share increases at an 

increasing rate for better educated households while farm income dominates its share 

for less educated households. 
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Figure 2.2 Farm and off-farm income and their share to household income 
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Figure 2.3 Farm and off-farm income and their share to household income by 

landholdings 
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Figure 2.4 Farm and off-farm income and their share to household income by education 
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Finally,  from coffee land (7%) shows a marginal contribution to household income. 

A lower level of income with less land allocated for coffee may be associated with 

production (coffee stem borer and coffee rust) and marketing (uncertain market and low 

price) risk which is evidenced by farmers’ past experience in Gulmi. In addition, 

farmers have to wait until investment return pays off to allocate more lands for coffee 

production, although non-coffee products supplement partial return. The  from 

coffee in Lalitpur is higher and significantly different (0.01 levels) from Gulmi mainly 

due to greater land allocation, better market access and higher farm-gate prices. Figure 

2.5 further shows that income from coffee increases for the bottom one-third households 

ranked by income while its share to household income falls markedly as the household 

income rises. However, coffee specific income shows a gradual increase with relatively 

stable share to the total household income based on landholding (Figure 2.6). 

Furthermore, the  from coffee land decreases sharply as household education 

increases (Figure 2.7), indicating that coffee farming contributes more income to poor 

and less educated households.  
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Figure 2.5 Income from coffee land and its share to household income 
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Figure 2.6 Income from coffee land and its share to household income by landholdings 
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Figure 2.7 Income from coffee land and its share to household income by education  
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2.5.2 Determinants of household income 

Table 2.3 presents the results of the analysis of determinants of household income 

including the definitions of variables used in the regression. The coefficients of the 

continuous variables represent variable-specific income elasticities. The results show 

that household income significantly increases with land and livestock holdings, family 

size, emigration, participation in non-farm wages and self-employment. Education has a 

positive effect on household income in the aggregate model and also in Gulmi district. 

Certified coffee production significantly decreases the household income, a result 

contrary to our expectation. The negative and significant coefficient for the ethnicity in 

the aggregate model indicates that ethnic groups are marginalized in terms of education, 

landholdings and other opportunities that further limit their entry to remunerative off-

farm income sources. This is particularly significant in Lalitpur district as evidenced by 

district based model. The institutional loans negatively affect income in Gulmi district, 

indicating high income households are self-reliant and do not borrow money from 

lending institutions. Our limitation is that the institutional loan variable does not capture 

loans obtained in an informal settings or from relatives which may otherwise bias the 

estimates. Our results on income determinants corroborate the earlier findings for 

education and geographical location in Cambodia (Rahut & Scharf 2012), and for 

education in rural Ghana (Marchetta 2013).  
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Table 2.3 Determinants of household income (OLS) 

a Individual’s education score was developed coding 1 for illiterate, 2  for literate, 3 for primary 

education (5 years schooling), 4  for lower secondary (6-8 years), 5 for high school ( 9-10 years), 6 for 

intermediate (11-12 years) and 7 for university ( >12 years) level education. 

Significance levels   ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1 Dependent and independent variables except binaries 

are logged. 

Variables Description  Variable 

mean  

Aggregate 

model 

 

District based model 

Gulmi 

 

Lalitpur 

 (1) (2) (3) (4) (5) (6) 

Landholding Total land owned (ha) 0.91 

(0.62) 

0.15*** 

(0.04) 

 

0.11*** 

(0.05) 

 

0.19*** 

(0.06) 

 
Livestock 

 

Tropical livestock unit (TLU) to represent all 

livestock including poultry following 

Chilonda and Otte (2006) 

2.25 

(1.49) 
0.20*** 

(0.05) 

 

0.15** 

(0.07) 

 

0.27*** 

(0.06) 

 

Family size The number of household members 6.07 

(2.63) 

 

0.25*** 

(0.07) 

 

0.22** 

(0.09) 

 

0.28** 

(0.13) 

 
Dependency   

ratio 

 

Ratio of inactive members (children <15 

years, seniors >64 years  & others 

permanently unfit for work) to active 

members (between  15-64 years) 

0.58 

(0.76) -0.03 

(0.04) 

 

-0.04 

(0.05) 

 

-0.01 

(0.05) 

 

Age Household head age (years) 52.45 

(12.63) 

 

-0.03 

(0.11) 

 

0.18 

(0.17) 

 

-0.16 

(0.15) 

 Sex Dummy =1 if household head is male;  

0 otherwise 

0.84 

(0.37) 

 

0.09 

(0.09) 

 

0.13 

(0.11) 

 

-0.11 

(0.14) 

 
Education Average education of adults in family 

(index)a 

4.17 

(1.13) 

0.27*** 

(0.10) 

 

0.49*** 

(0.17) 

 

0.01 

(0.09) 

 Production 

mode 

Dummy =1 if farmer is certified organic 

coffee producer; 0 otherwise 

0.50 

(0.50) 

-0.17*** 

(0.06) 

 

-0.16** 

(0.08) 

 

-0.22*** 

(0.07) 

 
Experience Farmers’ coffee farming experience (years) 9.76 

(4.87) 

0.05 

(0.05) 

 

0.08 

(0.07) 

 

-0.02 

(0.07) 

 Group 

membership 

 

Dummy=1 if household is associated to 

coffee producer group; 0 otherwise 

 

0.80 

(0.40) 

 

0.07 

(0.06) 

 

0.05 

(0.09) 

 

0.10 

(0.09) 

 
Cooperative 

membership 

Dummy=1 if household is associated to 

coffee cooperatives; 0 otherwise 

0.56 

(0.50) 

0.01 

(0.06) 

 

0.01 

(0.09) 

 

-0.03 

(0.08) 

 
Loan Dummy=1 if household burrows institutional 

loan; 0 otherwise 

0.22 

(0.41) 

-0.18*** 

(0.06) 

 

-0.26*** 

(0.09) 

 

-0.04 

(0.07) 

 
Ethnicity Dummy=1 if household represents deprived 

ethnic group as defined by GoN; 0 otherwise 

0.26 

(0.44) 

-0.21*** 

(0.07) 

 

-0.10 

(0.10) 

 

-0.34*** 

(0.07) 

 District Dummy=1 if household is from Gulmi; 0 

otherwise 

0.62 

(0.49) 

0.03 

(0.07) 

 

-   

- 

 

- 

- 

 Emigration Dummy=1 if at least one household member 

emigrates; 0 otherwise 

0.28 

(0.45) 

0.61*** 

(0.08) 

 

0.66*** 

(0.09) 

 

0.12 

(0.22) 

 
Non-farm 

wage 

Dummy=1 if at least one household member 

is engaged in non-farm wage work;  

0 otherwise 

0.37 

(0.48) 
0.46*** 

(0.06) 

 

0.40*** 

(0.08) 

 

0.62*** 

(0.08) 

 

Self-

employment 

Dummy=1 if at least one household member 

is engaged in self-employment; 0 otherwise 

0.15 

(0.36) 

0.33*** 

(0.07) 

 

0.39*** 

(0.10) 

 

0.25*** 

(0.09) 

 
Constant   11.20*** 10.02*** 12.29*** 

   (0.47) (0.79) (0.56) 

R square   0.48 0.45 0.56 
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Standard deviation for mean and standard errors (SE) for coefficients in parentheses. SE are robust for 

OLS. 

Table 2.4 shows the OLS and Tobit regression results for disaggregated farm (farm total 

and coffee farm) and off-farm (off-farm total, non-farm wage and remittance) incomes 

respectively. The total farm income significantly increases with land and livestock 

holdings, group and cooperative memberships and self-employment, but it is negatively 

affected by certified mode of production and ethnicity. There is also a clear difference 

in farm incomes between the study districts, indicating higher (lower) incomes in 

Lalitpur (Gulmi). Income from coffee farm, including coffee and non-coffee products, 

increases significantly with land and livestock holdings, household’s affiliation with 

coffee producer group, while such income decreases significantly with family size and 

certified mode of production. In a Nicaraguan study, Beuchelt and Zeller (2011) found 

organic and fair trade producers receive a lower net income from coffee despite a high 

farm gate price and gross margin.  

A negative and significant impact of the certified mode of production for farm-based 

incomes, particularly coffee land specific income, is surprising. This is in contrary to 

the broader policy objective of improving household’s livelihood through the 

introduction of income generating cash crops into the farming system. One possible 

reason for this might be low economies of scale because of smaller size of coffee farms 

and smaller share of coffee income to total household income. Besides, coffee 

production is labour intensive and the certified producers have to follow prescribed 

guidelines, such as no use of chemical fertilizer and pesticides, thus increasing 

production costs. In addition, while examining this result closely with the ground 

reality, it is apparent that coffee producers’ cooperative union in the district holds 

authority for certification and households’ entry and exit from the certification scheme.  
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Table 2.4 Determinants of household incomes by sources 

Variables  Farm income - OLS model Off-farm income - Tobit model 

 Total Coffee farm Total Non-farm 

wage 

Remittance 

Landholdings  0.25*** 0.23*** -0.94*** -0.88 -1.24 

 (0.05) (0.08) (0.33) (1.05) (1.24) 

Livestock 0.56*** 0.29*** -0.99** -3.20** -0.34 

 (0.06) (0.10) (0.40) (1.25) (1.61) 

Family size -0.05 -0.33*** 1.06* 9.08*** 7.88*** 

 (0.09) (0.15) (0.57) (2.01) (2.20) 

Dependency ratio   -0.04 -0.08 -0.02 -0.09 1.19 

 (0.04) (0.07) (0.30) (0.94) (1.18) 

Age  -0.15 -0.21 2.78*** 7.22** 5.17 

 (0.14) (0.22) (0.96) (3.12) (4.15) 

Sex  0.13 0.01 -0.57 0.74 -8.66*** 

 (0.08) (0.14) (0.60) (1.99) (2.12) 

Education  0.04 0.25 0.64 21.04*** 8.36** 

 (0.10) (0.17) (0.75) (3.04) (3.32) 

Production mode  -0.18*** -0.53*** -  
 

 (0.06) (0.11) -   

Experience -0.01 0.06 -   

 (0.05) (0.10) -   

Group  membership  0.18** 0.43*** 0.35 1.00 -0.43 

 (0.07) (0.12) (0.52) (1.64) (2.06) 

Cooperative membership  0.13* 0.23** -0.95** 0.92 -1.14 

 (0.07) (0.12) (0.47) (1.53) (1.76) 

Loan -0.08 -0.03 -1.17** 0.34 0.41 

 (0.09) (0.13) (0.51) (0.34) (2.15) 

Ethnicity  -0.30*** 0.00 1.89*** -1.30 0.13 

 (0.07) (0.12) (0.53) (1.74) (2.09) 

District  -0.27*** -1.07*** 0.86 3.24* 17.19*** 
 (0.08) (0.13) (0.53) (1.69) (2.63) 

Emigration 0.07 -0.19 5.73*** -9.76*** - 

 (0.08) (0.13) (0.54) (1.74) - 

Non-farm wage  0.05 -0.02 6.51*** - -14.23*** 

 (0.06) (0.11) (0.48) - (2.08) 

Self-employment 0.13* 0.04 6.07*** -7.48*** -10.41*** 

 (0.07) (0.15) (0.58) (1.97) (2.88) 

Constant 11.93*** 10.62*** -9.57** -74.48*** -51.12*** 

 (0.55) (0.93) (4.07) (14.14) (18.27) 

R square 0.46 0.40 - - - 

Prob>Chi square - - 0 0 0 

No. of left censored 

observations 
- - 99 281 331 

Log likelihood - - -1054.39 -739.97 -521.73 

Significance levels   ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1  
aCoffee farm income includes coffee and non-coffee products.   

SE in parentheses and and robust for OLS. 
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A lack of trust is observed among producers, cooperatives and traders relating to 

production and supply contract. More importantly, despite the GoN’s spport price for 

organic coffee, producers and traders were not honest in their contractual agreement and 

show opportunistic behaviour at times to maximise their return moving beyond 

cooperative policy and norms.  

Table 2.4 also shows the Tobit model results for the off-farm incomes (total, non-farm 

wage and remittance). Total off-farm income decreases significantly with land and 

livestock holdings, cooperative membership and institutional loan. Participation in non-

farm wages, emigration, self-employment, household head age, ethnicity and family 

size are also strongly and positively associated with the total off-farm income. The 

negative relationship between landholdings and off-farm income has also been 

suggested by previous findings (Barrett et al., 2001; De Janvry & Sadoulet, 2001; 

Escobal, 2001).  

The non-farm wage income significantly increases with family size, household head age 

and educational status while it decreases significantly with emigration, self-employment 

and livestock holding. Similarly, remittance significantly increases with family size and 

education, is lower in male-headed households, and significantly decreases with 

participation in non-farm wage and self-employment. Remittance earning is 

significantly higher among sample households in Gulmi compared to Lalitpur, and its 

share is highly elastic to family size. However, our finding on higher and significant 

income by remotely located households from off-farm sectors (non-farm wage and 

remittance) is in contrast to the finding by Abdulai and CroleRees (2001) from Mali 

where they found that remote areas are less likely to participate in non-cropping sector. 

The emigration of family members tends to happen in large families in Gulmi district as 

a strategy to mitigate income risk, provide a safety net and accumulate wealth. 
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The strong association between education and income has important implications for 

households and their access to labour markets. Firstly, as the demand for education 

increases, it increases labour market access, contributing to household income through 

increased off-farm income by shifting the off-farm income line upwards – the line BB’ 

in Figure 2.1. Secondly, the strong correlation between education and income 

significantly increases the use of hired labour in farm activities. We use evidence using 

the mean of the hired labour share (hired labour to total labour requirement denoted as 

 in crop activities which increases significantly at .01 levels for households deriving 

income from non-farm wage (n=161, =0.26) and remittance (n=110, =0.29) 

compared to those not deriving income from non-farm wage (n=280, =0.20) and 

remittance (n=331, =0.20). Two parallel lines running down through B and E (Figure 

2.1) show household labour substitution by hired labour to meet farm labour 

requirements.  

2.6 Conclusion and policy implications  

Our findings suggest that subsistence farming households receive a higher share of 

income from off-farm sources than from farming. Of the off-farm sources, domestic 

non-farm wage and remittance through international labour markets are major sources 

to increase household income. Emigration, households’ participation in non-farm 

wages, self-employment, education, family size, livestock and landholdings are the 

significant determinants of household income, but landholding and education have a 

particular significance for remunerative off-farm income through direct and indirect 

labour use. Thus, education is an important precursor to increasing income and reducing 

dependence on resource-poor farms. A strong association between education and labour 



Chapter 2. The income diversification strategies  

45 

 

market income increases the demand for education and substitute the farm labour need 

by hired labour.  

Despite a lower income contribution from coffee enterprise, income from coffee farms 

is higher for poor and less educated households and for those who live close to market 

centres (Lalitpur). The finding that small contribution of coffee enterprise to household 

income and negative impact on income through organic mode of production are 

contrary to the presumption that income generating cash crops help improve the living 

standard of farming households. But, our results suggest that household income is 

influenced by household assets and exposure to education, thus household context 

specific.  

This research contributes to the debate in development economics in addressing the 

subsistence households’ income strategy through an analysis of a commodity specific 

development policy. Our result are consistent with De Janvry and Sadoulet (2001) who 

emphasises the role of education in generating higher payoff from off-farm labour 

market. Increasing access to off-farm income therefore becomes important strategy to 

enhance welfare of farming households who are faced with limited land but surplus 

labour resource. Thus, the promotion of organic coffee in Nepal or in similar context 

elsewhere should be targeted and focused on low income and less educated households, 

who are educationally marginalized and unable to meet the entry requirements for 

labour market access, thus derive a relatively higher proportion of income from such 

agricultural interventions.  
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Chapter 3  

 

Income diversification and income inequality among smallholder coffee producers  

 

Abstract 

This paper analyses the welfare effects of income diversification strategies through  

income distribution and income inequality of farm and off-farm income sources for 

coffee producing households in Nepal. Household survey data shows that households in 

the low (high) income quartiles have a higher farm (off-farm) income share which 

decreases (increases) income inequality. Results of a three stage least squares regression 

(3SLS) show that high-return off-farm income significantly contributes to household 

income inequality. The results of regression based inequality further indicate that 

emigration, participation in non-farm wage activities, landholding, education and family 

size explain greater income inequality among households.  

Keywords: Household survey, household welfare, smallholder farmers, income 

inequality, regression based inequality  

JEL classification: D13, D31, D63, I32, J43, O13, Q12 
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3.1 Introduction 

Improving household welfare and reducing income inequality of small scale subsistence 

farming households are important concerns for policy makers. Household welfare and 

income inequality largely depend on access to off-farm income opportunities and 

income level. This is because households derive income by allocating land and labour 

resources to farm and off-farm activities. Households adopt farm and off-farm income 

generating activities to mitigate income risk, reduce poverty and improve the household 

wellbeing (Reardon, 1997). Both farm and off-farm income diversifications contribute 

positively to improved household wellbeing through increased income. Allocations of 

labour to off-farm as well as farm activities, have significant impacts on household 

income (Weinberger and Lumpkin, 2007, Barrett et al., 2001). Labour allocations to 

farm and off-farm activities and farm diversification also help in reducing poverty 

through increased income among farm households (De Janvry et al., 2005, De Janvry 

and Sadoulet, 2001).  

Despite the poverty reducing effect of different off-farm income sources, their effects on 

income inequality are mixed. There is variability within and between countries in the 

share of family labour allocated to off-farm work and  the effect it has on household 

income (Elbers and Lanjouw, 2001, Reardon, 1997, FAO, 1998, Abdulai and CroleRees, 

2001, Deininger and Olinto, 2001, 2009, Escobal, 2001, Davis et al., 2010). The effects 

on inequality arise from differential access and contribution of income portfolios on 

household income. For example, an increased access of wealthier households to high 

return off-farm wages and the amount of off-farm income influence the income 

distribution. Further, variability in income and its inequality is brought about by 

distribution of farm and off-farm income. The variation in income inequality comes 
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primarily due to the heterogeneity of the off-farm sector (Canagarajah et al., 2001). 

However, the impacts of farm and off-farm income in reducing income inequality are 

mixed (Elbers and Lanjouw, 2001, Scharf and Rahut, 2014, Reardon et al., 2000).  

Most studies examining the effect of off-farm income on income inequality show an 

increasing income inequality effect of these sources with some indicating its decreasing 

inequality effect. For example,  Elbers and Lanjouw (2001); Reardon et al. (2000) and 

Senadza (2011) showed that off-farm incomes have increased inequality effect in 

developing countries including in Ecquador and Ghana while Adams (1994) showed 

decreasing income inequality of off-farm income among rural farm households in 

Pakistan. Scharf and Rahut (2014) further demonstrated a mixed welfare impact of 

increasing (decreasing) income inequality through low (high) return of the off-farm 

income among farm households in Indian Himalaya.  

Over the past two decades, farm labour is being reallocated in Nepal largely towards 

off-farm sectors through wage employment, self-employment and emigration. The 

reallocations of labour from family farms to off-farm sectors in Nepal has been 

facilitated by the liberalisation of labour markets and pushed by slow economic growth 

in agriculture, natural disasters and armed conflict in rural areas (Maharjan et al., 2012, 

Regmi and Tisdell, 2002, Jean-Francois et al., 2014). As a consequence of the 1988 

labour market liberalisation policy of the GoN compounded by previous armed political 

conflict, particularly since 1995, emigration increased markedly leaving the agriculture 

sector behind. The total absentee/living abroad increased from 0.76 million in 2001 to 

more than 1.92 million in 2011. The youth (15-24 years age) comprised the highest 

absentee proportion (0.48) with Gulmi ranking the top district with the highest absentee 

population (CBS, 2011a). GoN issued more than 100 thousands labour permits each 

year since 2001 with a peak of 249 thousands in 2007/8 (DoFE, 2014). Emigration 
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contributes to the national economy at a macro level through remittance as well as 

influences at micro level by reducing household poverty, farm labour availability and 

increasing the use of hired labour in agriculture in Nepal  (Maharjan et al., 2012, 

Khanal, 2014). However, its effect on income distribution and income inequality is not 

explored in detail. 

On the other hand, the Government recognises agriculture as a mean to help alleviate 

poverty through farm diversification and commercialisation through policy initiatives. 

For the small scale subsistence farming particularly in the hills (Adhikari et al., 2004, 

Bhandari and Grant, 2007), promoting cash crops such as coffee is one of the policy 

interventions promoted to enhance household livelihoods through farm diversification. 

Organic coffee is identified as a potential cash crop for export promotion by the 

National Coffee Policy (2004) including a support price policy (Hagen, 2008, Kattel et 

al., 2009, Poudel, 2012). As evidenced from Chapter two, coffee is contributing to 

household income particularly for low income households and those with poor or no 

access to off-farm income sources. But its effect on income inequality is still 

unexplored. An unanswered question in relation to income distribution and labour 

allocations by households arises. Are labour allocations to farm based enterprises or off-

farm sources welfare enhancing for smallholders from an income distribution 

perspective? This leads to an important policy question that explores whether or not 

incomes from alternative farm enterprises, (including coffee farming) contribute to 

household welfare by decreasing income inequality as opposed to off-farm income 

sources despite their contributions to household income. Inequality across households 

also arises from the intra-household income inequality for example variation in age of 

family members as evidenced by Kumar and Mahadevan (2011). However, in absence 

of detailed data, we donot account intra-household income inequality.  
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This paper aims to address the unexplored issue of income inequality arising from on-

farm and off-farm income diversification strategies and focuses on the welfare impact 

of these income sources among smallholders. We hypothesise that the overall farm 

income, including income from coffee farm, reduces both poverty and income 

inequality among households. Due to differential access to off-farm income sources, we 

further hypothesise that off-farm income would increase inequality despite its poverty 

reducing impact. We further examine causalities between income sources and 

household wellbeing through simultaneous equations in cross section data. Using 

regression based inequality decomposition, we also account for the magnitude of the 

effect of specific variables in income inequality.  

The chapter is organised as follows. The next section provides description of the study 

area and household survey followed by the income distribution in section 3.3. Section 

3.4 outlines empirical models of income inequality applied followed by empirical results 

in 3.5. Section 3.6 explains the determinants of household income including 

simultaneous equation model. Section 3.7 discusses on regression based inequality. Last 

section concludes the paper with policy implications. 

3.2 Study area and household survey  

Detailed descriptions on study area and household survey are outlined in section 1.7 of 

Chapter one. Data were collected on household demography, farm characteristics, 

household income including farm and off-farm income, and their sources employing 

trained enumerators using a pretested questionnaire. A total of 441 households were 

included in the final sample. Farm and off-farm diversifications are key features to 

generate cash to contribute to household food security and its welfare.  
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3.3 Income distribution  

The analysis started with the distribution of income share by quartiles across sample 

households (Table 3.1). Households in the bottom quartiles ( ) have a higher farm 

income share (0.76) and a low off-farm income share (0.24) while the top quartiles ( ) 

have higher share of off-farm income (0.68) and correspondingly lower share of farm 

income (0.32). The off-farm/farm income share increases/decreases from to . 

Most of the income sources reflect variation in the income across quartiles except non-

labour income which have relatively fair distribution across quartiles. A comparison of 

/  ratio showed that farm income were distributed relatively equitably while off-

farm income deviated highly across quartiles.  

Table 3.1 Household income distribution (income share) across income quartiles 

Description  Income share by quartiles (  Overall Ratio 

 
 

(n=111) 
 

(n=110) 
 

(n=110) 
 

(n=110) 

1. Farm income  75.99 58.83 47.69 32.40 44.62 0.43 

     Coffee farm  14.69 10.62 7.84 4.20 7.12 0.29 

     Crop 42.29 29.13 25.70 17.48 23.72 0.42 

     Livestock  33.69 29.70 22.00 14.92 20.90 0.44 

2. Off-farm  24.01 41.17 52.31 67.60 55.38 2.82 

     Labour income  19.98 38.11 46.96 63.77 51.28 3.19 

     Non-labour income  4.04 3.06 5.35 3.83 4.10 0.95 

 

3.4 Empirical models of income inequality   

To analyse the income distribution consequences of income diversification and the 

relative strength of different sources in the total income, we estimated Gini coefficients 

and the Gini coefficient decomposition following Stark et al. (1986) and Lopez-

Feldman (2006). We then employed simultaneous equations to detect the effect of off-

farm income in a cross section data and then used regression based inequality to trace 

out the contribution of specific variables in the inequality.  
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The analysis of income inequality starts with the share of income from particular 

sources. Let  be the income from source  in households h. Then household income 

 becomes:  

1

K

h kh

k

Y y


            (3.1) 

Share of the kth source in the mean income of the group of households (share of means) 

is calculated as: 

1

1

1 n

k khn
h

h

h

S y

Y 



 


          (3.2) 

 is used to compare the importance of a given sources of aggregate income of 

households in sample.  

Gini coefficient  is a measure of statistical dispersion commonly used to measure 

inequality. We analyze income inequality from different sources by decomposing Gini 

coefficient into its component parts following Lopez-Feldman (2006) and Stark et al. 

(1986). 

1

K

k k k

k

G R G S


          (3.3) 

where  is the number of income sources,  represents the share of income from 

source  in the total income,  is the Gini coefficient of the income source , and  

is the Gini correlation of income source  with the distribution of total income which 

can be presented as  

          (3.4) 
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where and  are the cumulative distributions of total income and income from 

source  

The contribution of income source  to the total income inequality is calculated as 

. The relative concentration coefficient ( ) of the income source , which 

determines whether a particular income source increases or reduces overall income 

inequality, is calculated as  

 (3.5) 

The effect of marginal change  in the specific income source k on inequality, holding 

income from other sources constant, is estimated as a percentage change in inequality. 

This change in inequality from source   is calculated as  

k k k k

G e
S G R G S

G

 
   (3.6) 

where  is the Gini coefficient of total income inequality prior to the change in income 

(Stark et al., 1986).  

The income source  reduces overall income inequality if  is greater than one and it 

has an equalising effect if it is less than one. In equation 3.4, the value of  represents 

how important a particular income source is with respect to the total income,  

represents how equally or unequally the income source is distributed,  represents how 

the income source and the distribution of the total income are correlated.  
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3.5 Empirical results of income inequality   

Table 3.2 shows the Gini decomposition by income sources for aggregate data and 

decomposition by district. Columns 2, 3 and 4 ( ) depicts the share of income from a 

particular source in the total income. The off-farm sector contributes a higher share of 

household income with major sources, comprising remittances and non-farm wages, 

each accounting for a 23% share of income. The pattern of farm and off-farm income in 

Gulmi is similar with a higher share of non-farm wages (24%) and remittances (31.5%) 

to overall sample. However, households in Lalitpur receive higher farm income (70%) 

and lower off-farm income (30%) than households in Gulmi, with no significant effects 

of remittances. 

The Gini for total income for all households (A), Gulmi (G) and Lalitpur (L) are 0.35, 

0.36 and 0.29, respectively, reflecting more equal income distribution in Lalitpur than in 

Gulmi (Table 3.2). A lower farm Gini coefficient (0.31-0.38) than an off-farm Gini 

coefficient (0.48-0.64) indicates that farm income is distributed more equally than off-

farm income. However, varying Gini coefficients for crop and coffee farm income 

reflect that these incomes are not uniformly distributed. Crop and coffee farm income 

are unequally distributed for overall households and households in Gulmi, although all 

households derive income from these sources. However, these incomes are equally 

distributed among households in Lalitpur. Moreover, the different off-farm sources 

show a high degree of unequal distribution of income as evidenced by a Gini coefficient 

for all (0.75 to 0.93), Gulmi (0.73-0.96) and Lalitpur (0.88-0.98). The Gini coefficients 

for the majority of sources are higher than total income since all households do not 

derive income from each source.
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Table 3.2 Gini decomposition of income sources in aggregate and by districts 

 

A, G and L refer all samples, Gulmi and Lalitpur respectively.  

Relative concentration coefficient was calculated additionally for clarit replaciing values in equation 3.5

 
Share in total income  

( ) 

Gini coefficient 

 

Gini correlation with total 

income ( ) 

Relative concentration 

coefficient  

Share in inequality 

  

Source elasticity of income 

inequality  

 A G L A G L A G L A G L A G L A G L 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) 

1. Farm total 0.45 0.34 0.70 0.37 0.39 0.31 0.50 0.54 0.71 0.51 0.32 0.76 0.23 0.20 0.53 -0.22 -0.14 -0.17 

Coffee farm  0.07 0.04 0.15 0.57 0.62 0.42 0.16 0.22 0.44 0.25 0.38 0.64 0.02 0.02 0..09 -0.05 -0.03 -0.05 

Crop including coffee  0.24 0.20 0.33 0.41 0.45 0.32 0.46 0.48 0.54 0.52 0.60 0.59 0.12 0.12 0.19 -0.11 -0.08 -0.13 

Livestock  0.21 0.14 0.38 0.45 0.45 0.40 0.40 0.45 0.65 0.50 0.56 0.91 0.11 0.08 0.34 -0.10 -0.06 -0.03 

2. Off-farm total 0.55 0.66 0.30 0.57 0.48 0.64 0.87 0.91 0.71 1.39 1.22 1.57 0.77 0.80 1.0.47 0.22 0.14 0.17 

2.1 Off-farm by source 

Agricultural/unskilled 0.01 0.01 0.02 0.94 0.96 0.89 -0.34 -0.40 -0.21 -0.89 -1.05 -0.65 -0.01 -0.01 -0.01 -0.02 -0.01 -0.03 

Non-farm wage  0.23 0.24 0.20 0.76 0.74 0.78 0.61 0.53 0.75 1.29 1.07 2.01 0.30 0.26 0.4 0.07 0.02 0.20 

Remit  0.23 0.31 0.02 0.85 0.78 0.97 0.73 0.70 0.16 1.74 1.52 0.53 0.40 0.48 0.01 0.17 0.16 -0.01 

Pension 0.04 0.05 0.01 0.93 0.90 0.99 0.38 0.22 0.84 1.00 0.56 2.88 0.04 0.03 0.02 0.00 -0.02 0.01 

Self-employment 0.05 0.04 0.05 0.91 0.91 0.90 0.38 0.40 0.33 0.97 1.00 1.02 0.04 0.04 0.05 0.00 0.00 0.00 

2.2 Off-farm by labour involvement 

Off-farm labour 0.51 0.60 0.29 0.60 0.53 0.64 0.85 0.87 0.70 1.42 1.28 1.76 0.73 0.77 0.45 0.22 0.17 0.16 

Off-farm non-labour 0.04 0.06 0.00 0.93 0.90 0.99 0.39 0.23 0.84 1.02 0.57 2.87 0.04 0.03 0.02 0.00 -0.02 0.01 

    0.36 0.36 0.29             
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A high source Gini correlation with total income (  in Table 3.2) indicates that this 

income source is primarily received by richer households, while a correlation closer to 

zero indicates that this income is equally distributed among rich and poor households. A 

strong Gini correlation coefficient of off-farm income (0.87 for all, 0.90 for Gulmi and 

0.71 for Lalitpur) shows that this source of income favors high income households, 

while farm income sources are slightly more equally distributed among all households. 

However, farm and off-farm Gini (0.71) in Lalitpur show that incomes from both 

sources are distributed among rich and poor households with similar inequality. Within 

off-farm, Gini correlation for remittances (0.73) and non-farm wages (0.61) are among 

the highest with total income. The analysis by district suggests that the Gini for 

remittances is highly correlated with total income (0.70) in Gulmi while non-farm 

wages (0.75) and pensions (0.84) are highly correlated with total income in Lalitpur. 

The opposite situation is observed with the agricultural or unskilled wage earning, 

which has a negative Gini correlation with total income, indicating that agricultural 

income and the income from agricultural/unskilled wages are mostly received by low 

income households. This finding is also supported by low involvement of farm 

households in agricultural wages. 

The relative concentration coefficient (  in Table 3.2) indicates the impact of income 

sources on income inequality. The non-farm wages and aggregate off-farm income act 

as inequality increasing, evidenced by a coefficient value greater than one. Remittances 

are also inequality increasing, except in Lalitpur. Alternatively, farm income and other 

sources of income (income from coffee land, crops, livestock, agricultural wages and 

self-employment) are income inequality decreasing. Our conclusions about farm income 

decreasing inequality and off-farm income increasing income inequality are consistent 
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with the previous findings in rural Ghana and rural Ecuador (Elbers and Lanjouw, 2001, 

Senadza, 2011). 

Furthermore, different income sources exert different effects on total income inequality 

and it is reflected by the inequality shares. Overall, off-farm income accounts for greater 

inequality (40% to 80%) among households. It is highly influential to income inequality 

in Gulmi but relatively less influential in Lalitpur. However, the farm income accounts 

for 20% to 53% of total income inequality. Remittances bring 40% inequality among all 

sample households and 47% among households in the Gulmi district. Similarly, non-

farm wages explain 26% inequality in Gulmi and about 40% in Lalitpur with 29% 

inequality in aggregate. This indicates remittances have higher income inequality effect 

despite their contribution in poverty alleviation.  

Finally, the source elasticity (  in Table 3.2) shows that  a one percent increase in 

farm income decreases the Gini coefficient by 0.22%, while an increase of the off-farm 

income by one percent increases the Gini coefficient by the same magnitude. The 

source elasticity is lower for both districts with one percent increase in farm income 

decreasing income inequality in Gulmi by 0.14% and in Latipur by 0.17%. An increase 

in off-farm income, particularly from remittance, increases the household income Gini 

coefficient in Gulmi district, but an increase in non-farm wage would increase the Gini 

coefficient only in Lalitpur district, thus widening unequal distribution of income 

among households. This leads us to conclude that off-farm income can bring greater 

variations in the Gini coefficient and accounts for greater income inequality.  

The cross section data offers limited scope to explain the relationship between off-farm 

income sources and its increasing inequality effect. It is hard to assure whether 

wealthier households have higher off-farm income or higher off-farm income increases 
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household wealth. It is difficult to know whether off-farm increases or decreases income 

inequality in absence of particular off-farm income sources (Scharf and Rahut, 2014) . 

Using a simultaneous equations model, we investigated the causality of the off-farm 

income sources on farm household welfare using per capita income. We lacked 

consumption data that could have been used as a more reliable indicator of wealth 

(Scharf and Rahut, 2014).  Per capita income was chosen to reflect household wealth as 

it largely influence household consumption.  

3.6 Household income determinants and the simultaneous equation models  

Before entering to the simultaneity issue, we first used an OLS model to explain 

household income (logarithm of the income  ) as dependent variable for household h. 

The model is given by  

  with      (3.7) 

Where is a vector of explanatory variables, is a vector of parameter estimates 

and  is the normally distributed error term with mean zero and variance  . To 

account for the effect of off-farm income, we separately regressed household income by 

including household participation in off-farm income portfolios and also household 

disaggregated participation in high and low return off-farm income portfolios to trace 

out effect of particular off-farm income on household wellbeing (Column 1 and 2; Table 

3.3).  

The result (Table 3.3 column 2) shows that household’s ability to derive off-farm 

income in aggregate is strongly associated with household wellbeing. We categorised 

the off-farm income into high return and low return off-farm income based on income 
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sources. High-return incomes comprised labour market income that explicitly includes 

remittance, non-farm wage, social security income and the low-return income that 

comprises agricultural/unskilled casual labour income. However, classifying self-

employment income into high-return or low-return income is impractical as self-

employment comprises both low income (such as micro enterprises,) and high income 

sources (such as pharmacy, groceries etc). The self-employment sources were not clear 

in many instances imposing a limitation to categorise income into high or low income 

categories. To sort out this issue, we used the 2012 Nepalese per capita income level 

(USD 409.04) as cut-off point to scrutinise between high income and low income self-

employment group. Households receiving less than cut-off value from self-employment 

were grouped into low income category and the remaining were included into high 

income categories. Further, household deriving income from both low and high income 

sources were grouped into high income sources. Low income sources purely comprised 

households with income sources from agricultural/unskilled wage and low income self-

employment only.  

A disaggregated analysis of households of different income categories (Table 3.3 

column 2) shows that participation in both high and low return off-farm income 

increases household wellbeing with significant role of high return off-farm in wellbeing. 

These results are likely to be biased as income from different off-farm sources might be 

endogenously controlled by some observable and non-observable characteristics that 

determine household wellbeing, indicating the possibility of simultaneity bias as 

suggested by Scharf and Rahut (2014). In fact, improved wellbeing from a particular 

source may increase household income in one hand and on the other hand, household 

wellbeing might be associated with particular remunerative off-farm sources and per 

capita income may change as a response to change in off-farm income.  
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Table 3.3 Estimates of the impact of off-farm labour income on household wellbeing 

Variables OLS estimates  3SLS estimates 

Off-farm  

labour 

Segregated 

participation 

Per capita 

income 

High 

return 

off-farm  

Low 

return 

off-farm  

 (1) (2) (3) (4) (5) 

Landholdings (ha) 0.17*** 

(0.04) 

0.16*** 

(0.04) 

0.17* 

(0.10) 

0.17* 

(0.10) 

0.17* 

(0.09) 

Livestock (TLU) 0.23*** 

(0.05) 

0.25***  

(0.04) 

-0.36*** 

(0.12) 

-0.36*** 

(0.12) 

-0.36*** 

(0.11) 

Family size (no) 0.32*** 

(0.07) 

0.28***  

(0.06) 

-0.24 

(0.16) 

-0.24 

(0.16) 

-0.24 

(0.16) 

Household age (years) -0.11 

(0.12) 

-0.14 

 (0.11) 

-3.42*** 

(0.27) 

-3.42*** 

(0.27) 

-3.42*** 

(0.27) 

Household head sex (male=1) 0.01 

(0.08) 

0.03 

(0.08) 

1.60*** 

(0.17) 

1.60*** 

(0.17) 

1.59*** 

(0.17) 

Family education (index) 0.34*** 

(0.10) 

0.23***  

(0.09) 

2.49*** 

(0.20) 

2.49*** 

(0.20) 

2.49*** 

(0.19) 

Mode (Certified producer=1) -0.18*** 

(0.06) 

-0.17*** 

(0.05) 

0.12 

(0.14) 

0.12 

(0.14) 

0.12 

(0.13) 

Experience (years) 0.07 

(0.05) 

0.07 

(0.05) 

-0.03 

(0.11) 

-0.03 

(0.11) 

-0.03 

(0.11) 

Group membership (yes=1) 0.07 

(0.06) 

0.05 

(0.06) 

0.13 

(0.15) 

0.13 

(0.15) 

0.13 

(0.15) 

Cooperative membership (yes=1) 0.05 

(0.06) 

0.00 

(0.06) 

0.10 

(0.15) 

0.10 

(0.15) 

0.09 

(0.15) 

Institutional loan (yes=1) -0.13** 

(0.06) 

-0.13** 

(0.06) 

0.07 

(0.15) 

0.07 

(0.15) 

0.07 

(0.14) 

Ethnicity (yes=1) -0.33*** 

(0.07) 

-0.24*** 

(0.07) 

-0.16 

(0.16) 

-0.16 

(0.16) 

-0.16 

(0.16) 

District (Gulmi=1) 0.12* 

(0.06) 

0.04 

(0.06) 

0.74*** 

(0.17) 

0.74*** 

(0.17) 

0.74*** 

(0.17) 

Off-farm labour income (yes=1) 0.66*** 

(0.07) 

    

High off-farm income (yes=1)  0.78*** 

(0.06) 

0.001 

(0.02) 

  

Low off-farm income (yes=1)  0.13  

(0.09) 

-0.0003 

(0.03) 
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Variables OLS estimates  3SLS estimates 

Off-farm  

labour 

Segregated 

participation 

Per capita 

income 

High 

return 

off-farm  

Low 

return 

off-farm  

 (1) (2) (3) (4) (5) 

Instruments       

Distance to headquarters (km)    -0.001 

(0.01) 

 

-0.001 

(0.01) 

Access to school (no)     -0.004 

(0.015) 

-0.005 

(0.02) 

Members engaged in high off-farm 

income (%) 

   0.0002 

(0.004) 

 

Homestead members (%)     0.002 

(0.016) 

Constant 11.11*** 

(0.49) 

11.48*** 

(0.46) 

12.24*** 

(1.12) 

12.24*** 

(1.11) 

12.23*** 

(1.11) 

Hansen-Sargan over identification 

statistics  

First stage   

High return off-farm income  
 

Low return off-farm income 
 

All variables except binary and ratio are logged.  

Standard errors are robust.  

To explore the relationship between particular types of off-farm income to the 

household wellbeing, we used a three stage least square (3SLS) estimator to scrutinise 

the simultaneity issues. These estimators enabled us to examine the causalities between 

household incomes and the inequality effect. The 3SLS estimator employs an 

instrumental variable to provide consistent and reliable estimates to account for the 

correction for error terms. We use logged value of per capita income and participation 

in specific categories of off-farm income sources in the simultaneous equation models 

as follows.  

      (3.8) 
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      (3.9) 

Where  is logged per capita income,   are the vectors of explanatory variables in 

equation (3.8) and (3.9),   is the binary (dummy =1 if household participates in high 

or low return off-farm income portfolios) endogenous variables,   are the exogenous 

variables in the first stage of the systems as instruments for the endogenous 

participation variables and  and  are the error terms for corresponding equations.  

While using 3SLS, cross section data offer limited scope for the identification of 

variables that influence income solely through participation in selected off-farm 

sources. We used (i) distance from the district headquarter, (ii) access to education, (iii) 

participation in high wage income (percentage of household members in high return off-

farm wage income divided by family size minus dependents); and (iv) percentage of 

homestead members (members at home divided by family size minus dependents) as an 

instruments in the model. We used number of children as an endogenous variable to 

capture endogeneity of education in household income. The reliability of our model 

depends on the strength of the selected instrumental and endogenous variables. We 

performed robustness checks for quality attributes of the selected variables in the model. 

The Hansen-Sargan over identification test did not reject the hypotheses that 

instruments are uncorrelated with the error term (Hansen-Sargan statistic=0.95; p=0.33).  

Based on our survey data, we argue that distance from headquarter (distances from 

headquarter to villages in km) has negative effect on household engagement in off-farm 

income opportunities due to poor access to income generating activities, low education 

and low employment opportunities compared to places proximity to headquarter. 

Similarly, educational access measured by number of high schools and colleges in the 
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village development committee increases household engagement to remunerative off-

farm income. Both of these variables, however, do not directly influence per capita 

income. However, our limitation in using these variables might have limited control as 

their magnitude is similar for households of particular villages. These variables could 

capture heterogeneity in terms of access to low and high return income portfolios.  

Our next instrument is the participation in high wage income measured as the 

percentage of household members in high return off-farm wage income to potential 

household members (family size minus dependents). This includes the members 

engaged in non-farm wage, emigration and the household engagement in high return 

self-employment. This variable will directly influence household engagement in high 

return off-farm employment but do not necessarily influence per capita income which is 

influenced by heterogeneity of family size. Our final variable is the percentage of 

homestead members measured as ratio of homesteads members and potential members 

(family size minus dependents) multiplied by 100. This is because higher number of 

homesteads members increases the probability of getting engaged in local agricultural 

and unskilled wage earning activities.  

The 3SLS regression results (Table 3.3 column 3) show the effects of participation in 

high and low off-farm employment on per capita income, a proxy indicator for 

household wellbeing. The regression shows that age of household head decreases the 

per capita income while male-headed households have higher per capita income. Unlike 

off-farm labour income, no effects of modes of production, institutional loan and 

ethnicity are seen in per capita income. We do not find any effects of exogenous 

variables on high-return and low-return off-farm income activities. This shows that 

unobserved ability does not show effects on per capita income and also the participation 
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in either of the categories of off-farm income. The 3SLS shows that the impacts of 

participation in high-return employment influence significantly the household welfare. 

3.7 Regression based inequality decomposition 

The Gini decomposition provides reflection on increasing (decreasing) effect of 

inequality and overall extent of inequality. It is also important to know what factors 

contribute to the highest inequality increasing (decreasing) effect of income. To account 

for the relative contribution of factors on inequality increasing (decreasing) effect of the 

household income, we used the Morduch and Sicular (2002) regression based empirical 

model, which was revised by Cowell and Fiorio (2006) and is based on Shorrocks 

(1982) non-regression-based decomposition of inequality by income source. By 

definition, the total income is attributed to  sources as outlined in equation (3.7) and 

the regression residual  (Morduch and Sicular, 2002, Cowell and Fiorio, 2006).    

      (3.10) 

Where  and  is are the OLS coefficient and residual respectively for household  . 

Now the share attributable to characteristics   can be presented as, 

 = ( )        (3.11) 

The results are depicted in Table 3.4. When income from given factor is distributed 

uniformly, it has zero contribution in inequality. When factor’s contribution is positive 

(negative), it has increasing (decreasing) effects in inequality. The result shows that 

emigration, participation in non-farm wage, landholdings, education and family size 

explain higher inequality effects in respective order. For farm income, the greater 
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inequalities are explained by livestock, landholdings, regional variation, ethnicity and 

sex of household head respectively. Again, participation in non-farm wage, emigration, 

self-employment, regional variation, livestock and family size explain higher inequality 

effect for off-farm income sources.  This leads to conclude that labour markets (off-

farm wage and international) are major factors to explain inequality for total household 

income and off-farm income while asset holdings (land and livestock holdings) and 

regional variation bring major variations in inequality for farm income sources.  

Table 3.4 Results of regression based inequalities  

Factors/independent variables  Total income  Farm income  Off-farm income  

Regression residual  53.00 55.08 41.93 

Landholdings (ha)  5.72 9.54 0.68 

Livestock (TLU) 2.03 22.47 1.67 

Family size (Numbers) 3.41 -0.32 1.25 

Dependency ratio 0.55 0.57 0.02 

Household head age (years) -0.17 0.24 2.07 

Household head sex (male=1) 0.06 1.75 0.47 

Family education (index) 4.87 0.31 0.71 

Coffee production experience(years) 0.96 0.00 0.23 

Group membership (yes=1) 0.37 1.83 0.02 

Cooperative membership (yes=1) 0.69 0.40 1.18 

Institutional loan (yes=1) 1.38 -0.40 1.01 

Ethnicity (yes=1) 2.96 2.45 0.29 

District (Gulmi=1) -0.61 6.09 2.50 

Emigration (yes=1) 12.82 -0.83 16.20 

Participation in non-farm wage (yes=1) 10.18 -0.04 22.56 

Self-employment (yes=1) 1.77 0.87 7.23 

Total  100 100 100 

 

3.8 Conclusion and policy implications  

The results are important to understand how the distribution of incomes from off-farm 

and farm sources including the coffee enterprise, have influence on household income. 

Our results are broadly in line with previsous literature suggested by Scharf and Rahut 

(2014), Reardon (1997) and De Janvry and Sadoulet (2001). The results show a high 

prevalence of farm income showing importance of farm sources to contribute household 
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welfare. However, we find a contrasting evidence of a higher share of off-farm income 

source on total household income for those who belong to upper (50%) income 

quartiles. The inequality on income sources are primarily due to income contribution of 

off-farm sources. As hypothesised, farm income including the coffee enterprise has 

decreasing effects of income inequality. Off-farm income which is more prevalent in 

wealthier households has higher inequality effects. The 3SLS regression shows the 

positive influence of both low and high return off-farm sources with significant impact 

of high return on household welfare through increased income. We donot see any 

influence of exogenous instrumental variables on low and high return income.  

The distributional effects of farm and off-farm sources has some policy implications. 

Despite the contribution of off-farm sources on household income, they contribute to 

increase income inequality. The inequality is primarily due to high-return off-farm 

income to which poor and marginal households have limited access. Policy should aim 

to increase the access to off-farm income opportunities so that inequality arising from 

differential income decreases. This has 3 practical implications. First, policy needs to 

provide a safety net to better protect low income and marginal households in the form of 

incentives, such as subsidy. Second, policy should enhance the improved access of low 

and marginal income holders to high return off-farm income activities through 

education and skill trainings that  potentially circumvent the barriers to enter the off-

farm labour market. A third implication is the role of off-farm income including 

remittances that brings greater inequality effects. This is because household 

heterogeneity has differential access to different off-farm income sources that bring 

inequality among households.  
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Chapter 4 

Household livelihood, return to inputs and opportunity cost of smallholder coffee 

farming in Nepal5 

 

Abstract  

This paper provides a critical assessment of organic coffee farming by smallholders 

using qualitative information on livelihood and descriptive statistics on return to inputs 

(land and labour) and opportunity cost of coffee farming from two mid-hill districts of 

Nepal. Result shows that despite marginal contribution of coffee farm to household 

income, it offers an opportunity for better return, including associated environmental 

benefits. It generates a higher return to land and a lower return to labour compared to 

other field crops. Analysis of the opportunity costs shows that households benefit more 

from allocating land to coffee based farming than to conventional field crops. The 

policy implication of the findings is to target coffee among smallholder farmers with 

limited off-farm income opportunities and surplus labour.  

Key words: labour, land, livelihood, smallholders, Nepal, opportunity cost, organic-

coffee  

JEL classification: D13, J22, J43, O13, Q12, Q15 

                                                 
5 This paper was presented at the first biennial conference of AARES (Western Australia), 1st October, 

2015, UWA Business School, as ‘Land and labour allocations among smallholder organic coffee 

producers in Nepal’.  
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4.1 Introduction  

Farm households in Nepal (Adhikari et al., 2004) and elsewhere (2010, Davis et al., 

2009) adopt diversified livelihood strategies since agriculture does not provide 

sufficient and stable income to meet the household requirements. Yet, agriculture 

provides a higher share to household income to poorer households in rural areas 

(Reardon, 1997, Javier, 2001, Abdulai and CroleRees, 2001, Deininger and Olinto, 

2001). The higher income from off-farm sources compared to farm sources shifts the 

household labour from farm to off-farm activities (De Janvry and Sadoulet, 2001). 

However, farm households with no or limited access to off-farm income sources and in 

the rural areas of developing countries reallocate their resources, particularly land and 

labour, to increased return from agriculture through farm diversification such as high 

value crops (Weinberger and Lumpkin, 2007). These households tend to increase land 

and labour productivity synergistically by farm diversification through adaptive farming 

strategies such as integrated farming and high value crops rather than merely using their 

resources for traditional crop production (Ghimire et al., 2010).  

Households’ land and labour allocation to different farm activities depends on their 

resource endowments, access to alternative off-farm income sources, and their food 

security demand. The decisions are further affected by the households’ demand for non-

food consumables such as fuelwood/fodders and the return from farm diversification 

strategies. The socioeconomic and institutional setting, including land and labour 

markets, and the expected benefits from sale of agricultural commodities further 

influence household decision to allocate land and labour to farming enterprises. Land 

and labour market in developing countries either do not exist or are poor and imperfect. 

For example, agricultural labour market in rural Nepal is unorganised, in-efficient and 

labour supply is sensitive to change in shadow wages and income (Abdulai and Regmi, 
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2000). Further, the smallholder farmers with little land and abundant labour under 

imperfect land and labour market partly use their labour in farming activities including 

household activities in rural setting. They also hire their labour out to the off-farm 

income opportunities.   

Land and labour allocations to farming in developing countries with unorganised labour 

markets including in Nepal, are determined by the various microeconomic and 

contextual factors. First, households allocate more labour to off-farm activities as it 

generates a higher return than marginal returns from farming (Sharma et al., 2015). 

Secondly, allocation of labour, hired as well as family labour, to farm activities depends 

only on the wage rate and not on the disutility of labour. For example, a farmer does not 

hire in labour if the returns from farming do not compensate the labour cost. An issue 

arises whether smallholders derive benefits by allocating their labour resources to 

limited land resources. Farm diversification offers an opportunity to increase household 

income. Some households engage their land and labour resources to increase household 

income through farm diversification while others reallocate labour resources to off-farm 

activities.  

Coffee has been prioritised to increase household income and generate employment 

among smallholder farmers in the mid-hill regions as envisaged in National Coffee 

Policy (2004). The policy provides an avenue to assess return to land and labour against 

alternative farming strategies. We examine the return to important inputs, land and 

labour, in coffee farming compared to next alternatives. This research provides insights 

to enhance the understanding of household livelihood strategies associated with coffee 

farming, return to land and labour in context of coffee farming and analyse opportunity 

cost of land allocated to coffee farming among smallholders in the developing countries 

context.  
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The objective of this paper is to explore livelihood strategies in relation to household 

attributes of coffee producers, examine the returns to land and labour used in the coffee 

farms and analyse opportunity cost of land used in coffee farming. We hypothesise that 

returns to land and labour under coffee farming exceed return to land and labour under 

other crops. We explore household livelihood strategies in a broader framework of 

household resource use, and then narrow down to analyse return to land and labour 

including the opportunity cost analysis of coffee farm land.  

The chapter is organised as follows. Next section provides background information on 

coffee farming. Section 4.3 is about the theoretical and analytical framework of 

household engagement in farm and off-farm activities. Section 4.4 describes the study 

area followed by descriptive statistics in 4.5. Results and discussion are presented in 4.6 

and final section concludes the paper with policy implications.  

4.2 Coffee farming in Nepal 

Section 1.2.1 provides detailed background characteristics of agriculture in Nepal. 

Subsistency farming is one of the major attributes of Nepalese agriculture. Subsistent 

farm households allocate their land and labour resources to farm and off-farm sectors to 

mitigate income risk and also to improve household welfare. Within farming activities, 

households are often diversifying farming practices by incorporating high value crops in 

the farming system. Coffee is one of the prospective crops to generate higher income in 

the sub-tropical climate of central and western hill of Nepal.  

The geographic and ecosystem diversities in the mid-hills favour integrated farming 

systems such as productions of cereal crops, fruits, vegetables, livestock and agro-

forestry (Acharya, 2006). In addition, farm households integrate coffee not only because 

of favourable geographic and ecosystem (land, climatic and species) characteristics, but 
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also due to higher income opportunities through export, low production cost and 

associated environmental advantages such as soil and biodiversity conservation (Kattel 

et al., 2009, Poudel et al., 2011, Shrestha, 2009, Poudel, 2012).  

Most farm households in survey districts follow integrated livestock and mixed crop 

based farming practices. Farm and non-farm diversification are key features to generate 

cash to contribute household food security and welfare. The plain irrigated lands are 

used for staple cereal crops, oilseeds and vegetable production and the rain-fed terraced 

lands are utilised to grow cereals such as maize, millet, finger millet, oilseed crops, fruit 

crops and agroforestry based farming. Coffee farming is exclusively carried out in 

slopping terraces and marginal lands.   

4.3 Theoretical and analytical framework  

Before discussing land and labour allocation by households, it is reasonable to discuss 

the livelihood strategy of farm households and place of land and labour allocations fit in 

this study. A livelihood strategy of households includes different activities and choices 

that households make in order to achieve livelihood goals, including productive 

activities, investment strategies, and reproductive choices (DFID, 1999, Ellis 1998). The 

household assets and endowments such as social, human, natural, physical and financial 

capitals determine these choices (DFID, 1999 & Carney, 1998). Both qualitative (Ellis 

and Mdoe, 2003, Adato and Meinzen-Dick, 2002) and quantitative (Jansen et al., 2006) 

approaches have been used to analyse household livelihood strategies in the literature. 

We use both approaches to analyse smallholder household livelihood strategies and also 

to analyse return to land and labour from coffee farm with coffee recognised as 

commercial commodity.  
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4.3.1 Household farming system and sustainable livelihood  

Household livelihood is particularly influenced by asset endowments, agricultural risks, 

shocks and vulnerabilities which are largely determined by interactions of the social, 

political, economic and environmental context (Adger, 2006, Quinn et al., 2011). These 

factors either compel or facilitate farm households to pursue different coping and 

adaptation strategies to mitigate income risks and also to improve household welfare.  

Household farming strategies contribute to sustainable livelihood by utilisation of 

natural resources particularly land, through crop and livestock farming, agro-forestry, 

pasture, watershed management and conservation agriculture.  

Figure 4.1 portrays the inter-dependence and inter-linkages of household livelihood 

strategies in the hill farming systems and also how farm households derive their food 

and non-food consumables and cash requirements from farm and off-farm strategies. 

This involves proper land allocation to different farming options. The solid line shows 

flow of food and non-food consumables to farm households from different components 

while dotted line indicates resource flows. Households further receive indirect 

environmental benefits from coffee farming. We will discuss these outputs and benefits 

later in the section 4.6.3. 

4.3.2 Household labour allocation  

The theoretical framework of allocation of labour between farm, off-farm and leisure 

activities is depicted in figure 2.1 (Chapter 2). The fundamental logic of resource 

allocation to diversified activities is that households allocate labour where they derive 

better income. For example, households allocate labour to high and low remunerative 

and less remunerative activities based on their skill or human capital and opportunities 

available to them. For example, households allocate more labour to off-farm activities 
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than farm activities in general. This is because off-farm wage is higher than the farm 

marginal return (De Janvry and Sadoulet, 2001).  

 

 

 

 

 

 

 

 

 

Figure 4.1 Interdependence and inter-linkages of hill agriculture and livelihood 

(Modified from Rasul & Kollmair, 2009) 

4.4 Study area and household survey 

Section 1.7 of Chapter 1 provides the detailed descriptions of survey area and household 

survey procedure. Data were collected in two districts (Gulmi and Lalitpur) on 

household demography, farm characteristics, farm labour, land allocation to coffee, 

opportunity cost of coffee farmland, household income including farm, coffee farm and 

off-farm income, qualitative information on coffee farming using a pretested 

questionnaire. A total of 441 households were included in the final sample.  
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4.5 Descriptive statistics 

Table 4.1 shows summary statistics of household background and farm characteristics. 

The variables are defined in Table 2.3 of Chapter two. Additionally, we include the 

number of adult as the family members (15 years old), land operation in ha, and share 

of rain-fed land calculated as the ratio of rain-fed land to total land. The share of coffee 

land is calculated as the ratio of land allocated to coffee based farming to total land. 

Land under coffee and its productive area are expressed in square metere equivalent. 

Risk attitude indicates farmer’s willingness to take risk of adopting coffee measured in 

Likert scale from strongly disagree (1) to strongly agree (5) with neutral as midpoint 

(3). The statistics show a dominance of male-headed households for all samples (84%), 

Lalitpur (92%) and Gulmi (79%) respectively. Households in Lalitpur have a higher 

dependency ratio (0.58) than those in Gulmi (0.41). A regional heterogeneity exists for 

land and livestock holdings with average landholdings of (0.91 ha) and Livestock (2.25 

TLUs). Households in Lalitpur show higher amount of land under cultivation and more 

livestock (0.64 ha & 2.51 TLU) than in Gulmi (0.54 ha & 2.09 TLU) despite lower 

landholdings (0.76 ha vs 1.01 ha). Only a few households (22%) get institutional loans. 

About one-fourth of households represent disadvantaged ethnic groups with higher 

share in Lalitpur (0.31). Households in Lalitpur also show greater participation in 

certified production systems (0.34). With almost equal engagement in self-employment, 

households in Gulmi show higher emigration rates (0.42) and participation in non-farm 

wage earning activities (0.40) as compared to emigration (0.06) and non-farm wage 

earnings (0.30) in Lalitpur. Contrary to our expectation, households close to Kathmandu 

benefit less from off-farm income activities.  
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Table 4.1 Descriptive statistics of sample households 

Mean significance level (continuous and ordinal variable) between districts ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1 

Figures in the parentheses indicate standard deviation.  

Productive coffee plants refer to plants that are over three years old and capable of producing a harvest. 

 

 

 

 

Variable All     

(n=441) 

Gulmi      

(n=272) 

Lalitpur    

(n=169) 

Age (years) 52.46***  

(12.63) 

55.17  

(12.24) 

48.09  

(12.04) 

Sex (male=1) 0.84 

(0.37) 

0.79 

(0.41) 

0.92 

(0.27) 

Family education (index) 4.17*** 

(1.13) 

4.32  

(1.10) 

3.92 

(1.14) 

Dependency ratio  0.58* 

(0.76) 

0.53 

(0.76) 

0.66    

(0.75) 

Family size (no) 6.07 

(2.63) 

6.18 

(3.07) 

5.89 

(1.71) 

Adult (no) 4.56 

(1.97) 

4.78 

(2.19) 

4.21 

(1.48) 

Landholdings (ha) 0.91*** 

(0.62) 

1.01  

(0.66) 

0.76 

(0.50) 

Land operation (ha) 0.58*** 

(0.34) 

0.54   

(0.35) 

0.64 

(0.32) 

Share of rain-fed land 0.81*** 

(24) 

0.84 

(0.20) 

(0.76) 

(0.29) 

Livestock (TLU) 2.25***   

(1.49) 

2.09  

(1.61) 

2.51 

(1.24) 

Loan (yes=1) 0.22 

(0.41) 

0.16 

(0.37) 

0.32 

 (0.47) 

Ethnicity (yes=1) 0.26 

(0.44) 

0.23 

(0.42) 

0.31 

(0.47) 

Emigration (yes=1) 0.28 

(0.45) 

0.42 

(0.49) 

0.06 

(0.24) 

Non-farm wage (yes=1) 0.37 

(0.48) 

0.40 

(0.49) 

0.30 

(0.46) 

Self-employment (yes=1) 0.15 

(0.36) 

0.15 

(0.35) 

0.15 

(0.36) 

Share of coffee land 0.18*** 

(0.20) 

0.11 

(0.13) 

0.28 

(0.24) 

Land under coffee (ha) 1108.90*** 

(1184.93) 

773.53 

(858.79) 

1648.67 

(1418.59) 

Productive area (m2) 846.70***  

(881.81) 

645.21 

(738.10) 

1170.98 

(993.08) 

Coffee plants (no) 221.93*** 

(238.97) 

148.57 

(168.35) 

339.99 

(284.79) 

Productive coffee plants (no) 157.25*** 

(191.39) 

106.63 

 (134.79) 

238.71 

(236.25) 

Experience (years) 9.76*** 

(4.87) 

11.31 

(5.12) 

7.27 

(3.12) 

Group membership (yes=1) 0.80 

(0.40) 

0.82 

(0.39) 

0.78 

(0.41) 

Cooperative membership(yes=1) 0.56 

(0.50) 

0.38 

(0.49) 

0.83 

(0.37) 

Risk attitude (Likert scale) 3.30*** 

(0.98) 

3.13 

(1.06) 

3.57 

(0.77) 
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Households cultivate coffee farming in a small scale (1108.9 m2) with relatively large 

coffee farm size in Lalitpur (1648.7 m2) than in Gulmi (773.5 m2). On an average, a 

farm has 222 coffee plants with 157 plants at production stage. The majority of 

households were associated with farmers groups (80%) and cooperatives (56%) 

respectively. Households in Lalitpur show higher willingness to take risk for adopting 

coffee regardless of price and return based on their experiences as measured by 

psychometric scale. This risk attitude differs significantly between districts showing a 

higher willingness of farmers to take risk in Lalitpur than in Gulmi.  

4.6 Results and discussion 

4.6.1 Livelihood strategies and farming systems  

The majority (three-fourth) of households employ both farm and off-farm strategies for 

their livelihood and only few households rely solely on farming. Farm households 

employ diversified farming strategies to fulfill their food security needs. The means 

used are space and time utilisation to overcome production risk due to crop failure from 

weather, pest and diseases. Agricultural risks compel them to adopt complex 

intercropping systems of cereals, annual crops and perennial cash and/or food crops. In 

this context, coffee based farming becomes an alternative to meet household needs of 

food and non-food consumables (such as fodder, fuelwood) including an opportunity to 

generate cash from selling of coffee.  

Almost all farm households follow mixed cropping systems, even with major cereal 

crop fields such as incorporating cowpea in  maize fields and using blackgrams or 

soyabean as alley cropping in rice field. Coffee farming also provides an opportunity to 

utilise marginal fallow and upland soil to generate an additional income from coffee and 
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non-coffee products including  indirect advantages and environmental benefits 

associated with coffee farming such as soil, water and biodiversity conservation.  

The maize-mustard/legume/vegetable-fallow is the dominant cropping pattern with 

more than 95, 58 and 99 percent occupancy for the first, second and third crop season 

respectively. Maize, millet, mustard, rainfed paddy, wheat, vegetable, different legumes, 

cash crops (such as ginger, sugarcane, chilli), fruits particularly citrus, banana and 

mixed fruits are the major farm products among sample households. Sugarcane is 

common as annual cash crop in some areas of Gulmi. While more than 92% households 

meet partial or complete vegetable consumption through kitchen gardens, about 23% 

households are engaged in commercial and semi-commercial vegetable cultivation. 

More than 90% households also rear mixed livestock particularly cattle, buffalo, goat, 

pigs and poultry.  

4.6.2 Household engagement in agriculture  

Farming activities are not uniform throughout the year and so is the household 

engagement in farming. Farming engages household members completely during peak 

cropping seasons while engage part time in it at other seasons (Table 4.2). Households, 

on an average, are involved for 79 days in major and tertiary crop activities (except 

coffee), 32 days on coffee related activities and the remaining 256 days represent slack 

season. Household members generally carry out household activites, engage in livestock 

and regular farm activities, off-the farm activitie as well as enjoy leisure during 

slack/spare time, which consitutes 70% of time in a year. This excess slack/spare time 

pushes household members to pursue off-farm income activities. While household 

engagement is uniform in peak cropping season across districts, the household slack 

period and engagement in coffee farming significantly differ respectively across 
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districts. This makes farming a part-time business for farm households and household 

tends to engage in off-farm income generating activities in spare time including in busy 

cropping season.  

Table 4.2 Annual engagement of farm household, income and income sources 

Description  All  Gulmi Lalitpur 

Annual engagement of farm households  

Slack seasons (days) 256.03  

(58.85) 

269.64*** 

(57.50) 

234.12 

(54.35) 

Peak cropping period excluding coffee 

(days) 

77.43  

(45.99) 

77.14 

(46.93) 

77.88 

(44.58) 

Peak coffee period (days) 32.16  

(31.42) 

18.21*** 

(21.81) 

54.60 

(31.56) 

Household income (NRs)  and sources 

1. Farm income 140067.40 

(100190.8) 

124800.9*** 

(98512.78) 

164638.4 

(98240.1) 

Crop income 74463.8 

(62815.01) 

73029.39 

(71600.05) 

76772.45 

(45339.91) 

Livestock income  65603.62 

(62013.5) 

51771.53*** 

(49193.83) 

87865.91 

(73211.58) 

2. Off-farm income   173723.40  

(203678.50) 

238547.00*** 

(227497.30) 

69391.99 

(86092.83) 

2.1 Off-farm labour income  160968.2 

(200968.3) 

218526.80*** 

(228990.7) 

68329.6 

(84832.16) 

2.2 Off-farm non-labour income  12864.05 

(45330.21) 

20020.22*** 

(55726.07) 

1346.43 

(12491.48)   

Total income (1+2)  313899.7 

(222998.6) 

363347.9*** 

(253961.7) 

234314.4 

(125982.8) 

Mean significance level between districts  ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1  

Currency conversion rate: 1 USD=93 NRs 

Figures in the parentheses indicate standard deviation.  

4.6.3 Household income and labour allocation  

Household income and its sources   

We measure income as a sum of farm generated product values and the cash flow to 

households from different off-farm sources measured in Nepalese currency (NRs). 
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Table 4.2 depicts the income sources. The farm income is the sum of farm product 

values that comprises the farm product sale revenue and the subsistence income that 

comprises the value of household consumption as well as any gifts values provided to 

others from own farm productions. The off-farm income comprises income from non-

farm wages, self employment, remittances, own businesses (such as mini groceries, 

accomodation lodges, cottage industry, non-agricultural enterprises, traditional 

occupations and services, etc) and other profession. 

While households engaged on both sources derive higher total income (354704 NRs.), 

the farm income of these categories of households (NRs 130552) is lower than the  

income of households who derive income only from farm sources (NRs 172940). This 

further suggests that households with limited income from agriculture reallocate their 

labour to generate additional income from off-farm sources. The off-farm income is a 

major household income source in Gulmi whereas farm income dominates household 

income in Lalitpur. This is contrary to our expectation that households close to capital 

city Kathmandu (Lalitpur) would derive higher income from off-farm income 

opportunities than the  households located in remote district (Gulmi). A disaggregation 

of off-farm income by labour engagement (Table 4.2) shows that off-farm labour 

income comprises significantly higher contribution (92.6%) than off-farm non-labour 

income (7.4%). The remittance, non-farm wages, and other enterprise-based 

professional activities that engage household members directly and/or indirectly in it are 

the major contributors of off-farm income.  
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Table 4.3 Household labour distribution and its use in farming activities   

Description All 

(n=441) 

Gulmi  

(n=272) 

Lalitpur  

(n=169) 

A. Household member of adults    

Homestead  (number) 3.00***  

(1.26) 

2.81 

(1.28) 

3.32  

(1.17) 

Away from home (number) 1.60*** 

(1.63) 

2.03 

(1.76) 

0.91 

(1.09) 

Agriculture engagement (number) 2.69*** 

(1.12) 

2.47  

(1.10) 

3.04 

(1.08) 

B. Annual use of labour in farming     

Crop farming    

Household labour (man days) 140.41*** 

(95.67) 

98.93  

(66.47) 

207.18 

(97.85) 

Hired labour (man days) 39.10*** 

(55.10) 

48.39 

(64.00) 

24.16 

(31.29) 

Farming total  (man days) 179.51*** 

(113.07) 

147.32 

(105.32) 

231.34 

(105.88) 

Coffee farm only    

Household labour (man days) 38.33*** 

(35.22) 

22.07  

(17.20) 

64.51 

(40.67) 

Hired labour (man days) 7.90  

(13.11) 

7.83 

(13.29) 

8.03  

(12.87) 

Coffee farm total  (man days) 46.24*** 

(40.59) 

29.89 

(26.01) 

72.54 

(45.77) 

Income measured in NRs (1USD=93 NRs) 

Mean significance level across districts  ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1  

Household labour allocation  

Table 4.3 also shows household labour allocation and its use in farm activities. The 

household labour allocations differ between districts in terms of homestead, absentee 

and agriculture engaged labour at 1% significance level. Households in Gulmi show 

higher adult absentees while households in Lalitpur have higher household member 

engagement in agriculture. It is important to note that Gulmi ranks the top in adult 

absentees among 75 districts. This indicates a higher reliance of households in off-farm 

in Gulmi and a higher reliance in farming in Lalitpur than Gulmi. The use of labour for 

farming activities (excluding labour for livestock rearing) differ significantly by regions 

and production mode. Households in Lalitpur show a higher family labour use while 

households in Gulmi show a higher hired labour in farming.  
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Similarly, the coffee farm labour statistics show a higher labour use per farm in Lalitpur 

and for certified coffee producers as expected. This is because households in Lalitpur 

have a larger coffee farms which demand more labour in order to follow the 

certification procedure for quality control. Government has support price policy 

(minimum price based on grade) to the organically grown and certified product.The 

total labour and household labour differ significantly across districts (.01 levels) with a 

higher labour use in Lalitpur while it shows a marginal significance (0.1 levels) across 

mode of production for household and hired labour with a significant difference (0.05 

levels) in total labour use.  

4.6.4 Land allocation and outputs of coffee farms  

Farm households diversify agriculture through multicropping and intercropping along 

with diversified land uses. The reasons to diversify are to reduce the income risk from 

market fluctuation, low production by diseases and natural calamities, to produce 

multiple crops to improve household food security and to increase income through high 

value crops. The risk in coffee arises from losses due to coffee stem borer and coffee 

rust and also low expected income from smallholder producers’ limited control over 

policy or payments scheme from existing marketing mechanism such as through 

cooperatives.  

Figure 4.2 shows relationship between land allocation, rain-fed land, total land and 

share of rain-fed to total land ranked by land allocation to coffee farming. A lareger area 

of landholings and rain-fed land is correlated with reduced land allocation to coffee 

while increased share of rain-fed to total land is correlated with increased land access to 

coffee. This implies higher land allocating to coffee decreases with increase of land area 

and area of rainfed land, and increase with increase of the share of rainfed land.  
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Figure 4.2 Share of land allocated to coffee farming 

Households derive both coffee and non-coffee products from coffee farm. Farmers 

produce coffee beans mainly as fresh cherry, dry cherry and parchment and rarely as 

roasted bean and coffee dust. The coffee production is measured in amount of fresh 

cherry equivalent from any other measures using the standard conversion rate6 

(FNCCI/AEC, 2006a, Shrestha, 2009). The non-coffee products mainly comprise 

intercrops such as fruits, vegetables, and cash crops for households and fodder for 

livestock. We focus on the gross return from the coffee farm and compare per unit land 

and labour return from coffee farm in comparison to other crops (Table 4.4). 

                                                 
6 Conversion rate (Fresh ripe cherry: Dry cherry::2.7397:1, Fresh ripe cherry: 

Parchment::4.2553:1,    Fresh  ripe cherry: Green bean::5.7:1, Fresh cherry: Ground bean/dust 

coffee::6.25:1) 
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Table 4.4 Outputs  of coffee farm and opportunity cost per ropany (500 m2) 

Description All Gulmi Lalitpur Certified 

producer 

Non-certified 

producers 

A. Outputs  of coffee farm   (n=441) (n=272) (n=169) (n=219) (n=222) 

A.1 Coffee beans (kg) 299.90 

(354.07) 

159.87*** 

(201.99) 

525.28 

(423.89) 

262.38** 

(344.23) 

336.93 

(360.48) 

A.2 Coffee beans value (NRs) 14338.86 

(19626.81) 

6174.28*** 

(10069.85) 

13362.62 

(20134.3) 

13362.62 

(20134.30) 

15301.91 

(19109.53) 

A.3 Non coffee product (NRs) 7995.92 

(17044.89) 

8819.39 

(19852.16) 

4674.24 

(9501.79) 

4674.24*** 

(9501.79) 

11272.70 

(21625.20) 

Total (A.2+A.3) return  (NRs) 22334.78 

(27456.85) 

14993.67*** 

(23594.45) 

18036.86 

(25856.98) 

18036.86*** 

(25856.98) 

26574.61 

(28373.67) 

B. Opportunity cost of coffee  

farm/ropany 

(n=246) (n=126) (n=120) (n=138) (n=108) 

B.1 Coffee and intercropping        

       Actual productive area (NRs)  15170.02 

(13272.13) 

13130.12** 

(12820.02) 

17311.91 

(13453.21) 

11843.95*** 

(9792.38) 

19419.99 

(15749.86) 

       Total land under coffee (NRs) 10563.44 

(8820.86) 

9873.27 

(10541.64) 

11288.13 

(6513.74) 

7117.54*** 

(5648.35) 

14966.54 

(10120.56) 

B.2 Alternative farming       

      High production scenario (NRs) 7791.5 

(6552.78) 

6874.2 

(6586.71) 

8754.66 

(6403.54) 

6693.38 

(5677.19) 

9194.66 

(7314.96) 

Average production scenario     

(NRs) 

4988.26 

(3842.29) 

5096.05 

(4463.48) 

4875.07 

(3072.87) 

4892.63 

(4100.82) 

5110.45 

(3499.30) 

1 USD=93 NRs 

Mean significance levels across groups ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1  

Standard deviation in parentheses.  

Coffee production measured in fresh cherry equivalent.  

Data (Table 4.4 block A) reveals that the coffee product dominates 64% of product 

value from coffee farm with its higher share in Lalitpur (74%) and contrastingly higher 

share of  non-coffee products in Gulmi (59%). An integration of high value crops 

particularly citrus, banana, ginger, turmeric and mixed fruit in coffee farm results in 

higher share of non-coffee products in Gulmi. Gulmi is one of the potential districts for 

the production of citrus and ginger. In Gulmi, many farmers integrate coffee within 

citrus farm because citrus generates higher return compared to coffee. However, a high 

share of coffee product is found among certified producers (74%) than non-certified 

producers (57.6%). Farmers in Gulmi treat coffee as secondary crop rather than prime 

crop. This is probably due to low market access and compulsion to sell their coffee 

product to the market. 
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Coffee is a shade loving plant and it is planted with other crops that provide shade. 

Fodder, non-timber forest species and fruit plants are used as shade crops in coffee 

orchards. The fodder and forest species include ipil ipil (Leucaena leucocephala), jack 

fruit (Artocarpus spp), broom grass, Bauhinia spp, Ficus lacor, Ficus semicordata, etc. 

The fodder produced in the farm is source of feed for livestock. Similarly, intercropping 

with coffee is a common practice depending on the age of orchard. For example, 

vegetables are intercropped at young orchard (up to 3 years) while fruits crops such as 

banana and citrus are common for matured orchard. The major intercrops among fruits 

are citrus, banana, papaya, pear, Nepalese hog plum, pineapple and mango in order of 

prevalence. Other intercrops include cash crops (ginger, turmeric, chilly, vegetables, 

asparagus and sugarcane), mixed legumes (such as bean, kidney bean, cowpea, 

soyabean) and cereals (maize, millet, fingermillet in young orchard). Besides intercrops 

and fodders, households also derive fuelwoods from coffee farm. 

Return to land and labour 

Return to land is analysed as gross annual return per unit of land while return to labour 

as gross return per head. The objective is to compare how the gross return varies with 

land use for coffee cultivation ( Figure 4.3) and other crops ( Figure 4.4). The land 

shows a low average return with high variability ( =5918, , which decreases 

when farm is used for other crops in general (Fig 4.4). Return to land under coffee 

farming (Fig 4.3) gives a higher average return ( =10447,  and it also 

decreases as land under farming increases. Similarly, using land for coffee farming has 

a lower labour return ( =427,  than other crops ( =444, . Coffee 

farming gives an increased return to labour and almost constant return from other crops 

in farm land.     
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Figure 4.3 Return to land and labour with coffee farm size 
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Figure 4.4 Return to land and labour from other crops 
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Figure 4.5 shows return to labour from coffee and other crops. We limit our analysis to 

annual labour allocation rather than seasonal one. After excluding outliers (<5%), we 

find decreasing return to labour for increased labour intensity in crop land other than 

coffee as expected while return to labour in coffee farm fluctuates. The unique pattern 

in coffee farm is due to crop composition particularly high value crops such as citrus, 

banana, ginger, turmeric, etc. We disaggregated the return to labour for coffee and non-

coffee products within coffee farm (Figure 4.6). While coffee product follows an 

expected diminishing return to labour, the flucturations are observed for non-coffee 

products due to crop composition. Kimhi (2006) also reported an unexpected return in 

maize among smallholders in Zambia.  
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4.5a Return to labour in other land    4.5b Return to labour in coffee land  

Figure 4.5 Per unit labour return based on per ha labour use 
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Figure 4.6 Return to per ha labour for coffee and non-coffee products 

4.6.5 Opportunity cost of coffee farm  

We captured opportunity cost of land based on information gathered from household 

survey, production experiences and the current practice of alternative use of coffee land 

by household. The analysis reveals an expected return under existing price based on 

information collected on highest production and average production scenario of 

alternative crops in the given land (Table 4.4 block B). The result shows an additional 

50% and almost double return from coffee based farming as compared to alternative 

high production and average production scenarios respectively. Figure 4.7 shows that 

returns from coffee far exceed returns under average scenario from alternate crop 

regardless of size of rainfed land This leads to conclude that coffee farm provides an 

opportunity to high return from rainfed land. 
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Figure 4.7 Per unit area return from coffee and alternate farming strategies 

4.7 Conclusion and policy implications  

For smallholders and subsistence farm households, farm and off-farm diversifications 

are common livelihood approaches. This help them to overcome income risk arising 

from farming. Households that combine farm and off-farm income strategies are better-

off from income perspective than those who adopt farming strategies only. The 

strategies to engage smallholders in farming have not been effective in terms of 

household income.  

Three important implications are evident regarding the coffee farming. First, households 

land allocation to coffee farming is mainly determined by the higher share of rainfed 

land. Second, using lands for coffee based farming gives better return than traditional 

mode of crop farming. Third, despite a marginal contribution in household income, 
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farming coffee favours for a higher land and labour return as opposed to land used for 

alternative farming. The return is further supplemented by tangible benefits (returns in 

the form of non-coffee products such as fuel and fodder) and intangible benefits 

(associated environmental advantages such as soil conservation and biodiversity 

conservation) showing the prospects of coffe enterprises in terraced land. Within coffee 

farm, regional heterogeneity manifests for a higher return from non-coffee product in 

Gulmi and greater share of coffee product in Lalitpur. 

This research has at least three policy implications. The first implication concerns on 

the use of labour. Subsistence households should be a focus to enhance human capacity 

(such as skill training) in order to increase their access to diversified income sources by 

mobilising their labour including in slack/spare season. This is because farm income is 

not sufficient to maintain family needs for marginal households. Secondly, coffee 

promotion should focus on alleviating poverty and meet socioeconomic needs of 

smallholders particularly living in marginal conditions while maintaining ecological 

balance. Third, higher share of rainfed land, but not the total land influences land 

allocation for coffee. This may imply that households with more land are allocating 

relatively less land to coffee, either due to increased labour demand that fetchs high 

costs or due to potential to grow alternative crops in such lands. They are generally 

using marginal and low productive rainfed lands in coffee farming. In such case, 

existing policy remains ineffective to attract farm households to coffee farming unless 

addressed through a support system. Finally, policy should focus on optimal use of land 

under cultivation of coffee and other crops that ensures smallholder households to 

satisfy their economic and other needs such as fodder, fuelwoods and other benefits.  
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Chapter 5 

Risk aversion, household income and resource allocation: empirical investigation 

of inter-linkages7 

 

Abstract  

Farmers’ risk aversion is often linked to household income which affects their resource 

allocation decisions between farm and other activities. We estimated the risk aversion of 

household heads through three lotteries: an income lottery, and a coffee price and yield 

lottery that are recalibrated for each household to reflect their production environment. 

The income-based lotteries showed a higher level of risk aversion than income-based 

lotteries constructed by varying price and yield. A larger number of households were 

found to be extreme risk averse for income-based lotteries than price-based income 

lotteries. An IV regression suggests that household income significantly determine risk 

aversion but the reverse causality is not evident. Risk aversion significantly decreased 

the share of labour but does not influence the share of land allocated to coffee.  

Key words: context specific risk aversion, CRRA, hypothetical lotteries, instrumental 

variable, Nepal, resource allocations, smallholder farmers 

JEL Classification: D13, D81, J12, J43, Q1

                                                 
7 This paper was presented as a contributed paper at the 60th annual conference of AARES, 2-5 February 

2016, Canberra, Australia as ‘Risk aversion, household income and resource allocations: examining 

linkages from coffee producers’ survey in Nepal’. An initial version was presented as ‘Assessing risk 

preferences of smallholder farmers: A case study from Nepalese coffee producers’ at Royal Society of 

Western Australia, Postgraduate Symposium, 10 October, 2015, Murdoch University, Western Australia.  
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5.1 Introduction  

The risk attitudes of farmers shape their decisions to allocate resources between on-farm 

and off-farm activities with different risk characteristics. Smallholder farmers tend to be 

risk averse (Binswanger, 1981, Miyata, 2003) and operate under income, price, 

production and cost uncertainty (Fafchamps, 1993). Risk aversion is expected to be 

shaped by farmer’s economic circumstances such as wealth and education. However, the 

empirical relationship between risk aversion and socioeconomic variables is 

inconclusive. For instance, some authors found that household wealth is negatively 

associated with risk aversion (Wik et al., 2004, Nielsen et al., 2013, Tanaka et al., 2010) 

and poorer households are averse to income loss (Tanaka et al., 2010). On the other 

hand, Binswanger (1981) and Mosley and Verschoor (2005) found no relationship 

between wealth and risk aversion while Nielsen (2001) found a positive relationship 

between them.  

Risk aversion also has economic implications on household resource allocations. It has 

direct impacts on production decisions of poor farm households including land and 

labour allocations to farming (Hill, 2009, Gershon, 1980). Gershon (1980) established 

an inverse relationship between the riskiness of a new crop innovation and its adoption. 

Feinerman and Finkelshtain (1996) found that more risk averse farmers were less likely 

to engage in risky enterprises. Knight et al. (2003) concluded that risk averse farmers 

were less likely to adopt new technology. Hill (2009) found risk averse households were 

less likely to allocate labour to coffee production.  

The direction of causality between income and risk aversion is not clear. It is difficult to 

determine whether income influences risk aversion or risk aversion determines a 

household’s ability to derive higher income. The relationship may determine household 
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welfare particularly through land and labour allocations to risky crops such as coffee. 

The allocations of resources are particularly important for poor and marginal households 

including those with limited or no access to off-farm income.  

Arguably smallholder farmers’ risk attitude is determined by various household and 

farm characteristics including socioeconomic and institutional characteristics; household 

decision domains, gender, access to off-farm income sources, expected return from farm 

enterprises and the household asset base. For instance, risk attitudes depend on 

household characteristics, household choices and expected return from particular 

enterprises (Miyata, 2003, Hill, 2009).  Household characteristics such as family size 

and income decrease risk aversion (Wik et al., 2004), while dependency ratio increases 

risk preference (Nielsen et al., 2013). Household wealth, such as landholding and 

livestock, strongly reduces risk aversion (Miyata, 2003). Females are more risk averse 

(Nielsen et al., 2013). Education shows mixed results. In some studies it has been 

indicated that education reduces household risk aversion (Tanaka et al., 2010), while in 

others it increases risk aversion (Nielsen et al., 2013).  

Previous empirical research on attitude to risk has mainly employed either an expected 

utility framework or psychometric scales to measure individual risk (Pennings and 

Garcia, 2001, Antle, 1987, Miyata, 2003). Risk aversion is measured by the curvature of 

the utility function (Pratt & Arrow, 1964). Both, econometric and experimental 

approaches are used to estimate parameters of the utility functions. The econometric 

approach is based on the individual’s actual behaviour with two major variations: the 

safety first (Moscardi and De Janvry, 1977) and the expected utility maximisation 

(Antle, 1987, Bardsley and Haris, 1987, Bar-Shira et al., 1997). The experimental 

approach either uses hypothetical questions regarding the risk alternatives (risk games) 
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or measures risk indirectly using psychometric techniques. For instance, risk attitudes 

are widely measured using hypothetical lotteries through stated preferences (Hill, 2009).  

Growing coffee in Nepal is a relatively risky farming enterprise. At local level, farmers 

face market uncertainty due to imperfect price information by traders (FNCCI/AEC, 

2006a). Both producers and trade agents (such as cooperatives, traders) tend to have an 

informal supply contract but both sides are not honest in its execution and quite oftenly 

breach the contract leading to price uncertainty. Threats to income risks also arise due to 

costs associated with higher input requirements including labour cost and the 

households’ capacity to invest in coffee with a lag time between planting coffee and its 

first harvest. Further, technical problems such as coffee stem borer and coffee rust 

threaten yields. Moreover, households’ decision to expand coffee farming requires them 

to purchase food due to reduced land available for producing food crops. At a global 

level, Nepalese coffee farmers are impacted through potential income shock as a result 

of fluctuating world coffee prices.  

Given the context of coffee farming and potential implications of smallholders’ risk 

attitude on household welfare, this research is motivated by three key questions. The 

first question is: Do households respond differently to risk elicitation questions based on 

income, price and yield preferences of coffee? Using context specific risk aversion, we 

show that price and yield based measurements give similar risk aversion estimates as 

income lotteries. Context based risk aversion is derived by transforming the values of 

price and yield lotteries into income values. We hypothesise that the three measures 

have the same distribution of risk aversion categories for the respondents and give 

similar measurements (no mean difference) of risk aversion. The second question is: 

What variables determine household risk aversion? We first examine the relationships 
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between selected household characteristics and risk aversion across different measures. 

Then taking the reference of income lotteries, we determine whether risk aversion in 

coffee farming has any bearing on household income or vice-versa using an IV 

regression. The third question is: Does risk aversion have impacts on households’ land 

and labour allocations to coffee farming? We examine the relationships between the 

household risk aversion and their respective resource allocations between alternative 

farming practices. Most households face trade-offs for labour allocation between farm 

and off-farm activities and some households also face it between allocating land to 

coffee based farming and alternative crop farming. The trade-offs of land and labour 

allocations depend on the returns from corresponding off-farm income sources and 

different farming enterprises as well as on the availability of household labour. We 

hypothesise that more risk averse households allocate less land and labour to coffee 

farming since the perceived uncertainty of return from coffee farming significantly 

influences household’s willingness to invest more. 

This chapter is organised as follows. In section 5.2, we discuss the theoretical 

framework, followed by the conceptual framework and empirical models of risk 

aversion in section 5.3. Section 5.4 describes the farm household survey, the study site, 

sampling process and design, including the definition of the variables used. Results and 

discussions are presented in section 5.5. The limitations of the research are outlined in 

5.9 and the final section concludes the chapter. 

5.2 Theoretical framework 

Risk aversion is defined with reference to the von Neumann-Morgenstern expected 

utility theory. We measure household risk attitude using the Constant Relative Risk 

Aversion (CRRA) coefficient based on following power utility function:  
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  for   r         (5.1) 

Where  is the CRRA coefficient and  is the payout amount in the lottery. The utility 

function is defined in terms of the gains and losses in the income lottery. The value of 

CRRA is less than 0 for risk lovers, 0 for risk neutral and greater than 0 for risk averse 

farmers. Based on the CRRA score and switching point, lower and upper cut-off points 

are estimated for the particular lotteries. Risk attitudes are determined by the midpoint 

of the CRRA interval. We chose CRRA because of its scale invariant properties.   

5.3 Conceptual framework and empirical model of determinants of risk  

Based on the review outlined in the introduction and following Nielsen et al. (2013), 

Hill (2009), and Miyata (2003), we developed the conceptual model for determinants of 

household risk aversion (RA) as,   

= (household/farm characteristics, asset base, gender, prior experiences, social and 

institutional characteristics, coffee farming attributes, location)  (5.2) 

In this model, household characteristics include family size, dependency ratio, age and 

sex of household head, family education status, participation in non-farm wages and 

self-employment. Household assets include the share of rain-fed land, livestock holding 

and the household income. Institutional characteristics include group and cooperative 

membership, use of institutional loan, and ethnicity. Coffee farming attributes are mode 

of production, coffee farm income, and incidence of pest (coffee borer). The remoteness 

of the farm location is broadly represented by the farm’s district.  
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The risk aversion was estimated by the curvature of the utility function represented by 

CRRA with different level of outcomes for all series using Mathematica code. The 

determinants of risk aversion ( ) are modelled using OLS which is represented by,  

         (5.3) 

where  is a vector of parameters,  is the vector of explanatory variables and  

represents error terms that are assumed to be independently and normally distributed 

.   

Survey response revealed significant numbers of households (69.5%) to be extremely 

risk averse for income. Therefore, a logit regression was used to model determinants of 

extreme risk aversion of farm households. For this, we assigned score one to the 

households falling in extreme risk averse category and zero otherwise. The predicted 

probability of extreme risk aversion is given by  

          (5.4) 

where  is the vector of the independent variables  augmented by 1 and  is the vector 

of estimated parameters. Models for income, price and yield preferences are shown in 

columns 1, 3 and 4 (Table 5.4) and column 5 represents a logistic regression with 

extreme risk aversion as dependent variable for income risk. 

5.4 Farm household survey 

5.4.1 The study site 

A detailed description of the survey area is discussed in section 1.7 of Chapter one.   
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5.4.2 Sampling process and design 

Section 2.3 of the Chapter 2 provides detailed information on the sampling process, 

research design and administration of the survey. The sample was reduced to 436 in the 

final analysis after eliminating incomplete and inconsistent responses for risk related 

questions. Table 5.1 shows the summary statistics of the variables used in the 

regression. The detailed descriptions of the variables are outlined in the Table 2.3 

(Chapter 2). Additionally, borer incidence is defined as dummy variable for farmers’ 

experience of loss from coffee stem borer (yes=1; 0 otherwise). Gross income from the 

coffee farm comprises the value of coffee and non-coffee product measured in local 

currency.  

Table 5.1 Descriptive characteristics of sample households 

  Variables Total (n=436) 

 Mean  Std dev  

Age  52.52*** 12.52 

Household head  0.84 0.37 

Education  4.16*** 1.14 

Dependency ratio 0.47*** 0.50 

Family size  6.08 2.64 

Landholdings  0.91*** 0.61 

Livestock  2.26*** 1.49 

Institutional loan  0.22 - 

Ethnicity  0.26 - 

Emigration  0.28 - 

Non-farm wage  0.36 - 

Self-employment  0.15 - 

Experience  9.72*** 4.75 

Group membership  0.81 - 

Cooperative membership  0.56 - 

Borer incidence  0.89 - 

Income  312200.2*** 223024 

Coffee farm income 22465.17*** 27578.97 

Mean significance level (continuous and ordinal variable)  across districts ‘***’ .01,   ‘**’ 0.05,   ‘*’ 0.1  
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5.4.3 Risk attitudes and data coding 

We elicited risk attitudes of coffee growers using three series of hypothetical lotteries of 

income, price and yield preferences. We used binary choices for income preference and 

lotteries with different prospects for price and yield preference of coffee. The income 

from coffee farm was explicitly represented by hypothetical income lottery and 

implicitly represented by hypothetical price and yield lotteries. The lotteries consisted 

of three unique sets of choices with varying prospects based on preferred income, price 

and yield, which were developed following Anderson and Mellor (2009) and Hill 

(2009). The prospect represented different options for farmer’s choices that started with 

the safest prospect (sure outcome) and ended with the riskiest one in each series. We 

simplified lotteries by setting a constant probability of 0.5 for both better and worse 

outcomes for subsequent prospect of each series. This would help farmers to easily 

conceptualise outcomes from lotteries.  

In framing the choices related to income, we used the preferred returns from the coffee 

beans only (excluding non-coffee products) so that respondents could clearly 

understand the outcome from coffee farm. The subsequent riskier prospects showed an 

increase in mean expected gain and standard deviation in each series of hypothetical 

risk elicitation questions. Thus, the first (safest) and the last (riskiest) prospects in each 

series had zero and largest differences in payout respectively. Further, our hypothetical 

lotteries had zero as the worst outcome in the riskiest option for income, price and yield 

series. This was adjusted to suit the ground reality since the farmers donot harvest 

cherries both at the worst income and the worst production scenarios particularly when 

harvesting costs exceed returns from coffee. Similar studies on risk has been carried out 

by Tanaka (2011) in Vietnam. 
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In designing each series, we assumed (i) possible changes in price and yield of coffee 

for variation in income; (ii) a stable yield for variation in coffee prices; and (iii) a stable 

fresh cherry price for the variation in fresh cherry yield. The hypothetical choices are 

often reported to have limited validity and generalisability of the results, and supposed 

not to be linked with incentives. It is criticized not to strongly reflect producers’ real 

risk behaviour. However, carefully designed stated preferences reflect actual risk taking 

behaviour (Barsky, 1997, Hill, 2009, Nyarko and Schotter, 2002). In presenting 

questions to farmers, we clarified meanings of different prospects and explained that 

they should make their choices as if they would be making the choice in real life. 

We introduced measurement of context specific risk aversion in our data. This is 

because we believe farmers make a rational decision considering their real context 

while using hypothetical price and yield lotteries as a decisive factor to reveal their 

preferences. To estimate context specific risk aversion, we transformed the values of 

hypothetical price and yield lotteries into equivalent income. We used fresh cherry 

yield, non-coffee product value, coffee area and input cost for labour and fertilizer to 

estimate income from given hypothetical price lottery for each household. Likewise, 

cherry (fresh cherry equivalent), non-coffee product value, coffee area and input cost 

for labour and fertilizer price was used to estimate coffee farm income from given 

hypothetical yield lottery.  

During the survey, respondents were asked to choose one out of five prospects for price 

and yield preferences, and choose either safe or risky option in each prospect of the 

binary income lotteries. The lotteries were presented with the safest prospect first and 

then increasingly the riskier prospects from which respondent had to select an 

appropriate choice. Respondents evaluated their choices through the increased payoff 
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and forgone value, however, we observed that they assigned more weight to forgone 

value (comparing subsequent prospect) rather than the gain in expected payoff for 

choosing the appropriate prospect. The plausible reason for high priority to forgone 

value is that these farmers generally operate under subsistence farming thereby 

reflecting their sensitivity to loss than the gain. Respondents' greater concern for the 

foregone value compared to incremental payoff values indicated their innate risk 

aversion behaviour.  

Table 5.2 Hypothetical lotteries offered to the farmers  

 Payoff and probabilities  Binary income choices (Rs/ropany/year) 

Prospect Coffee prices 

(Rs/kg)  

Fresh cherry yield 

(kg/year)  

Safe option  Risky option 

(1) (2) (3) (4) (5) 

1  A sure price of 35 A sure yield of 225  A sure income of 

10000 

9000(0.5) & 

11000(0.5) 

2 30(0.5) & 45(0.5) 150(0.5) & 350(0.5) 9000(0.5) & 

11000(0.5) 

7500 (0.5) & 

14000 (0.5) 

3 22(0.5) & 60(0.5) 100(0.5) & 500(0.5) 9000(0.5) & 

11000(0.5) 

4500 (0.5) &  

24000 (0.5) 

4 12(0.5) & 80(0.5) 50(0.5) & 650(0.5) 9000(0.5) & 

11000(0.5) 

1000 (0.5) &  

36000 (0.5) 

5 0(0.5) & 120(0.5) 0(0.5) & 800(0.5) 9000(0.5) & 

11000(0.5) 

0 (0.5) &  

45000 (0.5) 

Figures within parentheses indicate probability of outcome. 

5.5 Results and discussion  

5.5.1 Result of hypothetical risk elicitation methods  

Table 5.3 shows the risk aversion profile derived from hypothetical income lotteries and 

context specific risk aversion based on contextualised income from price and yield 

preference lottery as outlined in equation 5.2. The risk aversion behaviour of the 

household was categorized as extreme, severe, moderate, low, and very low to neutral 
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based on the risk aversion coefficient. We categorised risk aversion taking the reference 

of hypothetical income based CRRA value for three reasons. First, CRRA value could 

not be derived for all observations in price and yield series as moderated incomes are 

not achieved for some households due to negative income values particularly for new 

growers. Secondly, income, price and yield lotteries were not perfectly consistent with 

each other in terms of CRRA value across prospects. Our measures of switching point 

were nearly consistent with Hill (2009). Thirdly, price and yield based lotteries were 

transformed to a monetary income to estimate contextualised risk aversion that allows 

comparison across methods. Depending on the risk elicitation format, over half of the 

households from the price-based income preferences and two-thirds from hypothetical 

income preference questions were in the extreme risk averse category. The frequency of 

households decreased with the riskier prospects for income and showed variation in the 

distribution in the price and yield series. The majority of respondents who reached the 

fourth prospect (low risk averse) moved further to the final one (very low to neutral) for 

which there was a lower forgone value and a higher payoff.  

We noticed three important observations from the distribution of responses (Table 5.3). 

First, coffee producers were mostly risk averse for income followed by price and yield 

risk. Secondly, farmers who were in the extreme risk averse category in the income 

series moved gradually to severe  risk averse (less risk averse) category in the price and 

yield series. This shift may be potentially due to a greater payoff difference between 

subsequent prospects in income series than in price and yield series. This change in 

frequency indicates their sensitivity to income loss than the price fluctuation and yield 

loss respectively. Furthermore, respondents exhibited higher sensitivity to price risk 

than yield risk. The reason is primarily due to farmer’s inability to control coffee price, 

which depends on demand, compared to coffee yield, which could be largely controlled 
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by management practices. Thirdly, binary income choices better captured the 

smallholders’ risk aversion through income preferences than the price and yield 

preferences.  

In the binary income choice model, farmers clearly differentiated between the safe and 

the risky options at each prospect that helped them to make easy and quick decision for 

their choices. Moreover, respondents got the opportunity to decide at each level rather 

than choosing one of the five prospects. This helped to make risk aversion categories 

clearer by presenting choices at each prospect. Many farmers were relatively indifferent 

in deciding between the safe and risky options due to marginal variation in payoff in 

risky and safe options (with no difference in payoff) in first prospect of binary choice 

than in subsequent prospects. Therefore, we treated both safe and risky options in the 

first prospect of binary income choice as a benchmark of safer option to compare with 

the subsequent riskier prospects.   

Table 5.3 Distribution of risk aversion categories  

RA class CRRA coefficient Percent of subjects 

  Hypothetical 

income  

Contextualised income  

   Price-based income Yield-based income 

Extreme  >1.68  69.5  65.59 16.97 

Severe  1.13-1.68  12.39  4.81 27.54 

Moderate 0.67-1.13 9.40  8.25 33.71 

Low 0.54-0.67  2.29 1.14 9.40 

Very low to 

Neutral  

<0.54 6.42  2.98 5.04 

The frequency for price and yield lotteries drops down 100 due to missing value for some households.  

The income based CRRA value is significantly correlated with context specific price 

based risk aversion (   and yield based risk aversion 

(   respectively. Similarly, price based and yield based risk 

aversions are strongly correlated ( . To test whether different risk 
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elicitation methods have effects on distribution of risk aversion 

(  we used Kruskal-Wallis test. We found 

significant results between income and price based measurements ( 58.60, 

, income and yield ( 28.78,  as well as between price and yield 

( 176.47,  to reject  of the equality of median. So the hypothesis that 

on average, the risk elicitation method has no effect on distribution of risk aversion is 

strongly rejected. We further used paired t-test which showed that mean for midpoint 

CRRA of income lottery is significantly higher than price and yield based risk aversion 

at 1% significance level. This is contrary to our hypothesis of no difference in the mean 

score of CRRA coefficient. The result reflected that households are more sensitive to 

income than price and yield variation. Further, result shows higher sensitivity to price 

risk than yield risk as revealed by higher CRRA coefficient of price lottery than yield 

lottery. This implies that income, price and yield lotteries depict households greater risk 

aversion in respective orders.  

5.5.2 The empirical results of determinants of risk and endogeneity 

Table 5.4 shows model specific regression results with risk aversion as a dependent 

variable. Before running regressions, econometric issues such as multicollinearity and 

heteroscedisticity were addressed. Multicollinearity was not a problem as evidenced by 

the highest correlation (0.40), which is lower than the cut-off point (0.8), and a low 

variance inflation factor (maximum: 2.37, average: 1.41) compared to a cut-off point of 

10 as suggested by Gujarati and Porter (2009). The heteroscedasticity for both OLS and 

logistic model was addressed using Huber-White robust estimator of variance 

(MacKinnon and White, 1985).  
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Table 5.4 (Column 1) shows the regression result of income lotteries. It shows that 

households with more livestock holdings, participation in non-farm wage, higher 

household income and coffee specific farm income  make them less risk averse while 

experienced coffee growers, ethnic groups and remotely located households (by district) 

are found to be risk averse. All these variables are explicitly and implicitly associated 

with household income. The coffee growing experience of the household would make 

them risk averse presumably due to the incidence of coffee stem borer in their orchards. 

Ethnic groups are generally marginalised in income limiting their capacity to invest. 

Remoteness is associated with market access with farmers close to the capital city (in 

Lalitpur) having better market access and fetching better price than their counterparts in 

Gulmi. Comparing this (1 and 2) result with price (3) and yield (4) based regression 

show a consistent result of livestock holdings, ethnicity and non-farm wage on risk 

aversion. Household head and experience have similar effects on income and price 

series. Cooperative membership make them averse to price risk. Surprisingly, return 

from coffee farm make them risk averse for price and yield.  

An important concern is to examine how household wealth proxied through household 

income explains risk aversion and vice-versa. Having household income strongly 

correlated with risk aversion, we further regressed risk aversion disaggregating 

household income into mean village income and relative income within the village 

(Table 5.4 Column 2)  following Tanaka et al. (2010). The relative village income was 

derived by subtracting the mean village income from household income and dividing 

the difference by the within-village standard deviation. The result of the model with 

disaggregated income showed that the mean village income was not significant but the 

relative village income was.  
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Table 5.4 Determinants of risk aversion (OLS and logistic regression)  

Variables OLS  Logistic 

 Income based lottery Price Yield Income 

 (1) (2) (3) (4) (5) 

Share of rain-fed land  -0.01 

(1.00) 

0.01 

(0.55) 

0.30 

(0.41) 

0.12 

(0.13) 

0.02 

(0.48) 

Livestock  -0.41* 

(0.24) 

-0.41* 

(0.25) 

-0.35* 

(0.18) 

-0.14* 

(0.08) 

-0.37 

(0.22) 

Family size  0.16 

(0.34) 

0.03 

(0.34) 

0.18 

(0.31) 

0.03 

(0.11) 

0.07 

(0.36) 

Dependency ratio  -0.43 

(0.28) 

-0.42 

(0.28) 

0.23 

(0.24) 

0.003 

(0.07) 

-0.45* 

(0.27) 

Age -0.72 

(0.58) 

-0.68 

(0.58) 

0.05 

(0.46) 

-0.25 

(0.22) 

-0.61 

(0.54) 

Household head 0.62* 

(0.35) 

0.61* 

(0.35) 

0.45* 

(0.26) 

0.16 

(0.10) 

0.61* 

(0.32) 

Education  -0.18 

(0.48) 

-0.29 

(0.48) 

-0.41 

(0.33) 

0.09 

(0.13) 

-0.20 

(0.54) 

Experience  0.77*** 

(0.26) 

0.78*** 

(0.26) 

0.38** 

(0.19) 

0.10 

(0.07) 

0.69*** 

(0.22) 

Group membership  0.53 

(0.33) 

0.58* 

(0.33) 

0.17 

(0.25) 

0.08 

(0.08) 

0.49* 

(0.29) 

Cooperative membership  -0.11 

(0.28) 

0.03 

(0.30) 

0.65*** 

(0.23) 

0.03 

(0.07) 

-0.09 

(0.27) 

Loan  0.02 

(0.29) 

0.05 

(0.30) 

0.17 

(0.27) 

0.09 

(0.09) 

-0.01 

(0.28) 

Ethnicity 0.80*** 

(0.29) 

0.86*** 

(0.29) 

0.70*** 

(0.23) 

0.21** 

(0.08) 

0.78** 

(0.31) 

District  0.47 

(0.42) 

-0.06 

(0.52) 

-0.51 

(0.33) 

-0.41*** 

(0.10) 

0.45 

(0.38) 

Nonfarm wage -0.97*** 

(0.29) 

-0.92*** 

(0.30) 

-0.80*** 

(0.23) 

-0.17** 

(0.08) 

-0.84*** 

(0.26) 

Self-employment 0.19 

(0.36) 

0.20 

(0.35) 

0.14 

(0.30) 

0.02 

(0.08) 

0.18 

(0.34) 

Coffee farm income -0.25* 

(0.14) 

-0.29** 

(0.14) 

0.35*** 

(0.10) 

0.09*** 

(0.03) 

-0.27** 

(0.13) 

Income  -0.55** 

(0.21) 

- 0.17 

(0.18) 

0.04 

(0.05) 

-0.57** 

(0.22) 

Mean income - 0.76 

(0.65) 

  - 

 

Relative income - -0.38** 

(0.15) 

  - 

Borer incidence -0.22 

(0.45) 

-0.09 

(0.47) 

-0.03 

(0.37) 

-0.04 

(0.12) 

-0.20 

(0.39) 

Constant 14.99*** 

(3.29) 

-0.80 

(8.46) 

-5.08* 

(2.81) 

0.36 

(0.88) 

11.14*** 

(3.49) 

 
0.14 0.15 0.17 0.17 - 

Log likelihood  - -   -234.34 

Hausman test  7.48 (0.97) 16.48(0.49)    

Instrument strength 

Robust  

Strong 

59.21 (0.00) 

Strong    

:Variable exogenous  

 

Not rejected 
0.71(0.40) 
0.68(0.41) 

Not 

rejected 

   

All explanatory variables except binary and fraction are logged.  

Significance levels ‘***’ 0.01, ‘**’ 0.05, ‘*’ 0.1 Robust standard errors in parentheses (for coefficients).  
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While both aggregated and relative incomes are significant in the models, these results 

might have been shaped by endogeneity. Therefore it is not clear whether income 

explains risk aversion or not. To investigate whether income variables were exogenous 

and OLS model provides consistent estimates of risk aversion, we conducted the 

Hausman tests using an IV approach. We used emigration of household members as an 

instrument (dummy with at least one member emigrated from household=1; 0 

otherwise) which is not correlated with risk aversion but contributes to household 

income. Having relatively poorly correlated with risk aversion ( ,  

and strongly correlated with household income ( , , emigration 

qualified for variable to be used as an exogenous instrument. The Hausman tests for 

total income ( =7.48, =0.97) and disaggregated incomes ( =16.48, =0.49) both 

failed to reject  ( not systematic difference in coefficients), confirming OLS 

estimates are consistent, thus eliminates the need for a 2SLS regression.  

We further confirmed the consistency of OLS estimates by testing the power of 

instrument through 2SLS regression. Using robust goodness of fit, we found that 

instrument is very strong (F>10, Robust , ) to reject  of weak 

instrumentation. Having a strong instrument, we performed Wooldridge’s score test and 

a regression based test of exogeneity and failed to reject  (  income is exogenous) 

as shown by the statistic (Robust =0.71, =0.40 and Robust , =0.41). 

Thus, income which was suspected to be endogenous is in fact not, implying that 

instrument does not have indirect effect on the dependent variable.  
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We further tested for the possible endogeneity effect of experiences and income from 

coffee farm using remoteness of the farm as an instrument8. Remoteness (represented by 

district) was relatively poorly correlated with risk aversion ( , ) and 

strongly correlated with prior coffee growing experiences ( , ) and 

return from coffee ( , ). Using remoteness as a strong instrument 

(F>10, Robust , ), coffee growing experience was found not to be 

endogenous (Robust =1.30, =0.25 and Robust , =0.26) to risk aversion. 

However, coffee farm income was endogenous (Robust =7.81, =0.00 and Robust 

, =0.003) to risk aversion with district remoteness as a poor instrument 

( .  

The relationships between risk aversion and household income were negatively 

associated for income series.We examined causal relationship between these variables 

in a cross section data. The Hausman test and the IV approach both confirmed OLS to 

be the consistent estimator to examine the causal relationships between risk aversion 

and household income. The simultaneous equation model9 between the risk aversion, 

household income and coffee farm specific income further confirmed  household 

income to be a significant determinant of risk aversion while the opposite effect was not 

observed.  

Since a significant number (69.5%) of households was extreme risk averse, we carried 

out a logit regression (Table 5.4, Column 5) to identify determinants of extreme income 

                                                 
8 Separate regressions were run to test endogeneity of prior experiences and coffee farm specific income 

using district as an instrument.  
9 The results of simultaneous equation model among risk aversion, household income and coffee specific 

farm income are not shown.  
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risk aversion. Male-headed households, prior experiences, group membership and 

ethnicity significantly contributed to be extreme risk averse while dependency ratio, 

participation in non-farm wage, coffee farm income and household income made the 

households negatively associated to extreme risk aversion. These results are broadly 

consistent with overall risk aversion behaviour.   

5.5.3 The effect of risk aversion on land and labour allocation 

One of the potential implications of risk aversion is on the land and labour allocations of 

households. This is particularly important for farm households with no or limited access 

to off-farm income sources for whom substantial incomes for livelihood come from 

farming. We used regression of land and labour allocated to coffee to test whether risk 

averse households allocate less land and labour to coffee farming. We used share of 

rainfed land allocated to coffee farming and share of annual labour used in coffee 

farming (ie ratio of labour in coffee farm to the annual crop) respectively as measures of 

land and labour allocations. Risk aversion was poorly correlated with land allocation 

 but significantly and negatively correlated with labour 

allocation .  

Table 5.5 presents the results of the OLS regression of land and labour allocations. We 

further examined whether risk aversion has an effect on land allocation on low income 

households and whether the effect on labour allocation is endogenously shaped for these 

households. The low income households were defined deriving less than fifty percent of 

their annual incomes from off-farm sources and not having access to off-farm income. 

The risk aversion has also consistent effects on land and labour allocations for low 
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income households. Thus our hypothesis became true for higher labour allocation but 

not for land allocated to coffee farming.  

The risk aversion, however, significantly reduced labour allocation of farm households 

for coffee farming (Column 3, Table 5.5). Being strongly correlated with risk aversion 

( ,  compared to labour allocation ( , , we used 

school grades of respondents as an instrument for Hausman test. The Hausman tests 

( =-0.01, =<0) failed to reject  confirming OLS as a consistent estimator to 

explain impact of risk aversion on labour allocation. We further checked causality effect 

to assess endogeneity through 2SLS using same instrument. Risk aversion was 

exogenous (Robust =0.01, =0.91 and Robust , =0.91) to labour 

allocation with poor instrumental attribute (F<10, Robust , ).  

The results of the risk aversion on resource allocation are also robust. The first stage IV 

regression revealed no indirect effect of an IV on labour allocation. Risk aversion also 

reduced the share of labour allocation to coffee for low income holders. However, risk 

aversion was endogenous at the margin with a poor instrument for low income 

households.  
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Table 5.5 Effect of risk aversion on land and labour allocated to coffee 

Variables Land 

allocation  

 Labour 

allocation  

 

 All samples  

(1) 

Low income 

(2) 

All samples 

(3) 

Low income 

(4) 

Risk aversion -0.002 

(0.004) 

-0.007 

(0.007) 

-0.006** 

(0.003) 

-0.01** 

(0.005) 

Share of rain-fed land  -0.14** 

(0.07) 

-0.08 

(0.08) 

0.08* 

(0.04) 

0.16*** 

(0.03) 

Landholdings -0.12*** 

(0.02) 

-0.15*** 

(0.03) 

-0.07*** 

(0.01) 

-0.08*** 

(0.02) 

Livestock  0.02 

(0.02) 

0.02 

(0.03) 

0.001 

(0.16) 

-0.003 

(0.02) 

Family size  -0.007 

(0.04) 

0.08 

(0.06) 

-0.02 

(0.02) 

-0.004 

(0.03) 

Dependency ratio  -0.03 

(0.02) 

-0.05 

(0.04) 

-0.02 

(0.02) 

-0.01 

(0.02) 

Education  -0.004 

(0.031) 

-0.02 

(0.05) 

-0.004 

(0.02) 

0.008 

(0.04) 

Ethnicity 0.007 

(0.32) 

-0.04 

(0.04) 

-0.005 

(0.02) 

-0.001 

(0.02) 

District -0.15*** 

(0.02) 

-0.07** 

(0.03) 

-0.12*** 

(0.02) 

-0.07*** 

(0.02) 

Household income 0.02 

(0.02) 

0.02 

(0.03) 

0.01 

(0.01) 

0.01 

(0.02) 

Constant  0.15 

(0.23) 

0.04 

(0.35) 

0.17 

(0.16) 

0.08 

(0.27) 

F statistics 11.99 6.23 9.93 6.36 

R square 0.27 0.22 0.22 0.27 

Hausman test - - .01 

(  

.29 

(  

Instrument strength: Robust F 

(risk aversion instrumented by 

educational grade of 

respondents) 

 

- - Poor 

 

 

Poor  

 

 

:Variable are exogenous  

 

- - Not rejected  

 

 

 

 

Rejected at 

10% 

 

 

 

 
All explanatory variables except binary and fraction are logged. 

 and  statistics are robust for IV regression and regression based test of exogeneity.  

Significance levels ‘***’ 0.01, ‘**’ 0.05, ‘*’ 0.1 

The results of regression analyses presented above have practical implications. An 

important implication is that risk aversion does not impact allocation of land to coffee 

or to alternative farming strategies. Households are not allocating land to coffee from 

which they derive limited income and do not derive substantial return compared to crop 



Chapter 5: Risk aversion, household income and resource allocation 

119 

 

farming. A higher labour demand may also be associated with allocating land to coffee 

farming ultimately impacting returns from the farm. However, risk aversion strongly 

reduces allocation of labour to coffee compared to allocation of total labour to crop. 

This is because opportunity costs of labour are high in off-farm works and households 

perceiving coffee farming as riskier enterprise reallocate less labour in coffee and shift 

to other farming activities. As evidenced by IV regression, land and labour allocations 

did not show influence to risk aversion behaviour of farm households rather it is 

significantly influenced by household income, a proxy indicator of household wealth.   

We further correlated risk aversion with farm and off-farm per capita income to see how 

risk averse respond to farm and off-farm activities in terms of income. The risk aversion 

was negatively associated with per capita farm income ( ,  but not 

with per capita off-farm income ( ,  indicating risk averse 

household engage less farm work. To explore the relationships of household resource 

allocation on innovative crop and link its relation to per capita farm and off-farm 

income, we further regressed risk aversion with per capita farm and per capita off-farm 

income (Table 5.6). The result shows that while risk averse households allocate less 

labour to innovative farm activities, they also derive less off-farm income. This implies 

risk averse and poor farmers relatively remain poor because they neither innovate on 

farm nor do they derive income from off-farm.  
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Table 5.6 Relationship between risk aversion and per capita income 

Variables Farm per capita  Off-farm per capita 

 All samples 

(1) 

Low income 

(2) 

All samples 

(3) 

Low income 

(4) 

Risk aversion -0.01 

(0.01) 

-0.03 

(0.01) 

-0.21*** 

(0.06) 

-0.29** 

(0.13) 

Landholdings 0.25*** 

(0.05) 

0.28 

(0.05) 

-0.90*** 

(0.28) 

-1.60*** 

(0.49) 

Livestock  0.59*** 

(0.05) 

0.38 

(0.06) 

-1.35*** 

(0.38) 

-0.12 

(0.57) 

Family size  -0.02 

(0.02) 

-0.95 

(0.08) 

2.01*** 

(0.56) 

1.86** 

(0.92) 

Dependency ratio  0.35*** 

(0.07) 

0.50 

(0.07) 

-0.03 

(0.43) 

-1.15 

(0.77) 

Education  0.14 

(0.09) 

0.30 

(0.12) 

2.57*** 

(0.67) 

1.30 

(0.92) 

Ethnicity  -0.30*** 

(0.07) 

-0.25 

(0.08) 

1.06** 

(0.50) 

1.50** 

(0.74) 

District -0.39*** 

(0.06) 

-0.24 

(0.08) 

3.21*** 

(0.44) 

2.23*** 

(0.67) 

Constant  11.59 

(0.19) 

11.58 

(0.22) 

0.48 

(0.1.39) 
0.64 

(1.78) 

R  square 0.49  0.25 0.13 

All explanatory variables except binary and fraction are logged. 

Significance levels ‘***’ 0.01, ‘**’ 0.05, ‘*’ 0.1 

Robust standard errors in parentheses.  

 

5.6 Limitations of the risk elicitation methods 

Our measurements of risk attitudes suffer from two limitations. First, production risk 

associated with technical problems such as coffee stem borers are not directly assessed 

but implicitly captured through yield preferences. Second, risk aversion coefficients for 

income, price and yield preferences in a hypothetical lotteries were inconsistent across 

series leading to generalisation of results. The variation in scale arose to simplify 

questions to suit the study context. This issue was partly addressed by converting price 

and yield based lottery into equivalent income and treated with income based CRRA to 

classify responses. Despite these limitations, our instruments measured risk attitudes of 

farmers using income preferences in the context of coffee farming with high precision 

and also addressing the contextualised income through price and yield lottery. Using 
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simplified questionnaire, hypothetical lotteries revealed strongly correlated and 

consistent measurements of risk aversion across different series.  

5.7 Conclusion and policy implications 

The results of different risk aversion elicitation methods show that, on an average, 

smallholders exhibit risk aversion tendency which is consistent with the published 

literature such as Nielsen et al. (2013), Miyata (2003) and Binswanger (1981). This 

research contributes to elicit context specific risk aversion using contextualised incomes 

from price and yield lotteries. This research further analysed the relationship between 

risk aversion and household wealth proxies through household income in the context of 

subsistence farming. It examined how resource allocations are influenced by household 

risk aversion. In a context where agricultural commodities do not contribute 

substantially to household income, risk aversion is not impacted by commodity specific 

farm income. Instead, the household total income shapes the risk attitude towards 

income preferences arising from adopting innovative crops such as coffee. Using an IV 

approach, we show that risk aversion is shaped by household income regardless of 

income categories but the reverse effects does not hold. Our findings show risk aversion 

is better explained by OLS model, which is consistent with the findings of Tanaka et al. 

(2010) who demonstrated that wealthier households were less risk averse in a cross 

section survey.   

The effects of risk aversion on land and labour allocation are also mixed. Risk aversion 

did not show any influence on land allocation to coffee. However, this research provided 

evidence to support the hypothesis that risk averse households are less likely to allocate 

more labour to coffee farming. This finding is also consistent with Hill (2009) who 
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concluded that risk-averse households were less likely to allocate labour to coffee 

production.  

This research has some practical policy implications. First, households tend to be more 

risk averse for income variation than price and yield variation. This implies households 

risk aversion could be better revealed from income based risk elicitation questions. 

Second, given that the most farmers are risk averse, poorly endowed households might 

not be willing to change their production systems to expand coffee. Moreover, 

households able to cope with income, price and yield risk may be reluctant to invest 

further because of household labour shortage and diminishing marginal return for its 

use. This reveals the reality behind the limited expansion of coffee. Hence, policies such 

as insurance, price support and market contract should be directed to various categories 

of farmers based on risk aversion. However, marginalised households should also be 

targeted with social safety nets to encourage the expansion of coffee. Third, risk 

aversion does not have any implications in land allocation but influence labour 

allocations. This is because labour has high opportunity cost for income and additional 

labour gives low return from coffee farming. In a context where labour market does not 

exist, coffee farming may be useful for marginal households with surplus labour to 

derive an additional income.   
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Chapter 6 

Conclusion 

6.1 Summary  

Improving livelihood and welfare of subsistence farm households through farm 

diversification has been one of the major foci of agricultural policies in developing 

countries. Organic coffee farming has been one of the commodities prioritised by the 

government to improve the livelihood of smallholder farmers in mid-hills of Nepal 

through export earnings. An increasing risk due to fluctuating price and uncertain 

market accompanied by technical problems (such as pest and disease) pose threat to 

coffee farming.  

However, coffee adoption in Nepal shows mixed trends. On the one hand, it is being 

expanded in new districts, but on the other hand, it is being replaced by other crops such 

as vegetables, fruit crops, cash crops, legumes and cereals in pioneering districts. Such a 

change in adoption of organic coffee farming could be due to technical problems, low 

returns to inputs, and an inherent risk associated with imperfect price and market at 

local level and also due to perceived income shock arising from uncertain coffee price 

at global level. As a result, farmers have been switching to more beneficial crops or 

even stepping back to traditional farming particularly in the pioneering area.  

Broadly, the greater income potential from labour allocation to off-farm activities, low 

return from farming and a perceived threat to income from price and yield variability 

are obstacles in the expansion of organic coffee. The allocations of land and labour to 

different farm enterprises, reallocations of labour to off-farm activities, the levels of 

household endowments and risk attitudes determine how farmers benefit from 

enterprises promoted by policy interventions. These interconnected issues provide the 
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foundation for this research. The research problems are: whether introduction of organic 

coffee or allocating labour to off-farm activities is welfare enhancing (through increased 

farm income), whether farm and off-farm incomes affect household welfare through 

inequality effects, and how risk aversion are associated with resource allocation to 

farming activities.  

This thesis examined four major research questions associated with income 

diversification strategies, income inequality, return and opportunity cost of coffee 

farming as well as risk attitude and its impact on resource allocations. Firstly, the 

income diversification strategies in relation to labour allocations between farm and off-

farm activities is analysed and the determinants of household income including farm 

and off-farm incomes are examined. Secondly, household welfare impact of the farm 

and off-farm income activities is examined through income distribution and inequality 

effects including prioritised commodity arising from allocations of labour. Thirdly, 

household livelihood strategies, return to inputs (mainly land and labour) and 

opportunity cost of land under coffee farming is examined. Finally, risk attitude of 

households using hypothetical lotteries of income, price and yield preferences specific 

to coffee farming, and the relationships between risk aversion, household income and 

resource allocations are examined.  

A questionnaire survey of smallholder organic coffee producers from two representative 

hill districts in Nepal was conducted between December 2012 and February 2013 using 

multistage sampling. Two districts, Lalitpur and Gulmi, were deliberately selected 

considering regional heterogeneity, the stages of coffee production, market access and 

mode of production. Households were selected randomly from coffee production 

villages disaggregated by modes of production. Farm and non-farm diversifications are 
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key features of the farming households to generate additional cash for food security and 

livelihood support.  

Existing models from the literature were employed to analyse survey data to address 

research questions. Household income from labour allocations to the farm and off-farm 

sources were modelled based on the theoretical framework of Becker (1965), Lee 

(1965) and Barnum and Squire (1979). The work by Singh et al. (1986), De Janvry and 

Sadoulet (1996) and Escobal (2001) were followed to model the determinants of 

income. To analyse the importance of a particular income source in income 

diversification, Davis et al. (2010) model was used. Gini coefficient was used to 

examine inequality of income sources following Stark et al. (1986) and Lopez-Feldman 

(2006). Cowell and Fiorio (2006), a modified version of Morduch and Sicular (2002) 

was used to account the relative contribution of factors on inequality effects. The 

qualitative information was used to explore household livelihood and simple descriptive 

statistics was used to analyse return to inputs and opportunity cost of land used in coffee 

farming. To estimate the risk aversion, CRRA coefficients were used based on power 

utility function. The determinants of risk were analysed following framewok of Nielsen 

et al. (2013), Hill (2009), and Miyata (2003). Robustness of major empirical findings 

were examined for cross section data employing an instrumental variable regression 

framework.  

This research contributes to the development economics literature particularly on 

household welfare, resource allocation and risks in a number of ways. First, the 

allocations of household labour and associated incomes show that off-farm activities are 

important for enhancing household income. Education is critically important to increase 

access to high return off-farm income sources thereby contributing to enhanced 
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household welfare through better income. Second, the high return off-farm income 

sources contribute to increase income inequality among farm households despite their 

greater contributions to household income. Income from farm activities are influential 

in reducing income inequality. Third, in this research, household context is used to 

derive specific risk attitudes based on price and yield preferences which were implicitly 

used to reflect income from coffee farm. The result shows different risk elicitation 

methods influence distribution of risk aversion categories. The finding that smallholders 

are risk averse is consistent with published literature such as Miyata (2003), Nielsen et 

al. (2013) and Tanaka et al. (2010). This  research support previous findings, for 

example De Janvry and Sadoulet (2001) in explaining the role of education to generate 

high payoff from off-farm sector through labour allocations, Elbers and Lanjouw (2001) 

in the role of off-farm sector in increasing income inequality and Tanaka et al. (2010) in 

explaining the role of household wealth (income as a proxies of wealth) in shaping 

smallholder’s risk aversion behaviour.   

6.2 Main findings  

Chapter two examined income diversification strategies of smallholder coffee producers 

from labour allocations between farm and off-farm activities in household welfare 

through income analysis. The result showed education as an important precursor to 

increasing income and reducing dependence on resource-poor farms under subsistence 

farming. An increasing income through better education raises the demand for 

education in one hand, while substitutes the farm labour requirement by hired labour on 

the other hand. One implication from income diversification is that households derive 

higher income by allocating labour to off-farm presumably with better education than 

farm activities.  
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Chapter three used Gini coefficient and its decomposition to show impact of farm and 

off-farm incomes and other factors on income inequality. The role of off-farm (farm) 

income in increasing (decreasing) inequality is consistent with the evidences emerging 

from other developing countries. A higher proportion of off-farm income among 

wealthier households brings higher inequality among sample households despite its 

positive contribution to household income. The result of relative contribution of factors 

shows that work abroad (emigration), household participation in non-farm wage, 

landholdings, education and family size contribute to income inequality in respective 

orders.  

Chapter four used qualitative information to examine household livelihood while 

descriptive statistics were used to examine return to inputs (particularly land and labour) 

and opportunity costs of coffee farming. Households with combined farm and off-farm 

income sources are better-off than those who rely on farming income alone. Coffee 

farming offers better prospect through a higher return to land and labour than alternative 

farming enterprises particularly for low income households. Households with better 

market access benefit more from coffee farming indicating the need for enhanced 

market access to help farmers derive more benefits from commodities that are targeted 

for domestic and international markets.  

Chapter five measured households’ risk attitudes employing CRRA utility function. The 

context specifice risk aversion, ie based on price and yield of coffee moderated by 

household context, are strongly correlated with income based risk aversion. Further 

analyses were conducted to examine the relationship between household risk aversion 

and household wealth (income as proxies of wealth) and role of risk aversion on land 

and labour allocations in coffe farming using an IV approach. The result consistently 
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show that the effect of household wealth in risk aversion is significant but reverse 

causality was not evident. Given the potential to generate better income from the off-

farm than from the farm sources, risk aversion is instrumental in decreasing share of 

labour allocated to coffee but not in increasing or decreasing share of land allocated to 

coffee farming. This is presumably due to substantial differences between the income 

by allocating labour to off-farm activities and a marginal difference between income 

from allocating land to alternative farming strategies.  

6.3 Policy implications  

This research has some policy implications particularly in enhancing the welfare of 

subsistence farmers. First, the research finding emphasised the role of education in 

increasing access to off-farm labour market. Thus, improved access to education 

becomes precursor to welfare of household with limited land and surplus labour. 

Second, an increased access to off-farm income for all households can help to minimise 

income inequality. This demands increased access to education and skill training to 

eliminate entry barriers to labour market for low and marginal income holders. Third, 

organic coffee should be targeted and focused on low income and less educated 

households, who are marginalised and unable to engage in the non-farm  labour market. 

The economic benefits of such programs is significant to the poorest households.. 

Fourth, analysis of risk aversion indicates a need for heterogenous policy to support risk 

averse and risk seeker households to motivate them in farm enterprises such as coffee. 

Low income risk averse households should be provided with safety nets such as 

provision of subsidy, price support, market contract for whom coffee contributes 

substantially to household income. For risk seeker households, insurance, price support 
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and market contract are important as additional investment might not compensate 

income shock that is arising particularly from price fluctuation.     

6.4 Limitation and future research direction  

This research suffers from few limitations. First, the research was conducted only in two 

districts out of 9 major from 23 commercial districts considering the time and financial 

limitations. This may lead to limited generalisation of research outputs. Secondly, the 

household income were estimated as gross income from farm and off-farm sources and 

may not be precise for some households. Median price of farm product was used for 

estimating farm income for households lacking data on sale price. Off-farm income was 

generated based on standard salary for employment and adding the total annual income 

for other professions including work abroad. Due care was taken to best reflect 

household income through triangulation of income sources such as through job status. 

Thirdly, a higher inequality could be brought by intra-household inequality as suggested 

by Kumar and Mahadevan (2011). This research does not capture inequality arising 

from individual household-member specific heterogeneity which could be more robust 

to understand the inequality at household level. Finally, the hypothetical risk elicitation 

questions may lead to certain speculation of research on the part of respondents which 

could potentially affect their responses. However, questionnaires were designed in a 

simple way, and they were explained clearly before choosing the options in question. 

Farmers were enthusiastic in answering by comparing and making the choice in 

hypothetical lotteries. The researcher was much aware about potential limitation in data 

precision and addressed the issues carefully.  

This thesis suggests some future research needs. First, household income diversification 

from off-farm clearly shows an implication in labour utilisation in farming. So a 
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research that may be important from policy perspective is to study the effect of high 

return from labour engagement to off-farm in the context of how income is used and 

how does income affects demand and supply of labour in farming. Secondly, this thesis 

explicitly looks at overall income from different sectors. A closer examination of farm 

diversification using cluster analysis of different farm enterprises as well as intra-

household inequality could offer a better understanding of the sources of income 

inequality, which in turn help policy makers to design specific interventions strategies, 

including farm enterprises, to enhance household welfare. Given the heterogeneity in 

household structure and research endowment, an effect of intra-household labour 

resources may be useful for better policy design.  The research could be further 

extended to rate of returns for land and labour from different farm enterprises. Finally, 

risk attitudes of farmers could be examined using time series data that are powerful in 

estimating the effect of risk aversion on household resource allocations for any 

alternative farming business.  
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Appendix 

Survey questionnaire 

 

Household welfare, resource allocations and risk attitudes of smallholder coffee 

producers in Nepal10      

The University of Western Australia 

Faculty of Sciences 

School of Agricultural and Resource Economics 

 

1. Respondent’s detail  

Respondent’s name: ……………………………………………… 

Sex: Male   (   )    Female (   )  

Age (years):             

Highest level of education attained (completed years): 

Farmer’s group/cooperative name: 

District:  

Village Development Committee:  

2. Household and personal information  

a. Geographical origin:    Local resident (    )            Migrant (    ) 

If migrant, when did you move to this place? ………………. 

b. Household member details  

 Male Female Total 

15 years and above    

Less than 15 years    

c. Household member labour use  (Detail to be filled in next page) 

                                                 

10 Approval to conduct this research has been provided by The University of Western Australia, in 

accordance with its ethics review and approval procedures. Any person considering participation in this 

research project, or agreeing to participate, may raise any questions or issues with the researchers at any 

time. 

In addition, any person not satisfied with the response of researchers may raise ethics issues or concerns, 

and may make any complaints about this research project by contacting the Human Research Ethics 

Office at The University of Western Australia on +61 8 6488 3703 or by emailing to hreo-

research@uwa.edu.au 

All research participants are entitled to retain a copy of any Participant Information Form and/or 

Participant Consent Form relating to this research project." 

 

ID:  

Mode: Organic certified (  )  

Conventional  (  ) 

mailto:hreo-research@uwa.edu.au
mailto:hreo-research@uwa.edu.au
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d.  The division of working days into usual and peak cropping days for all crops and 

coffee.  

Number of usual 

working days  

Number of peak cropping 

days 

Number of peak working 

days (coffee)  

   

e. What is labour consumption on coffee after your farm came into production stage?   

Increased (    )                      decreased (   )                                   does not change (   )  

If increased what it mainly replaced for? 

a) Usual agriculture time   ……. hours/ month or  ………man-days/month  

b) Leisure time            ……. hours/ month or  ………man-days/month 

3. Land and its use  

3.1 Land ownership  

Type of land 

(Ropani) 

                      Total land                 

Cultivated 

Uncultivated 

 Owned Leased 

in 

Leased 

out 

Own Leased 

in  

 

Rain fed        

Irrigated area       

Total        
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b. Household member details involved in coffee and their labour use (hours/day)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Expressed in terms of years completed (Please add additional page for more than 8)
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3.2 Land use and agriculture production (last year) 

Crop Area (ropany) Productive 

area (ropany) 

Production  

(kg) 

Sale volume 

(kg) 

Purchased 

(kg) 

Average sale/purchase 

price Rs/kg Rain fed Irrigated 

Coffee         

Shading crop………        

Other Intercrop with 

coffee (specify)……… 

       

Maize        

Paddy          

Vegetable        

Fruits (Plants)        

Wheat         

Cash crops        

Potato         

Access to common 

grazing 

       

Others (by-

product/fodder)  

…………….. 

       

Others (by-

product/fodder)  

…………….. 

       

(Area and productive area are used only for coffee, fruits and some perennial crops only.)  
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3.3 Livestock ownership and production  

Livestock type & production unit Own Sale (within a 

year) 

Value (Rs) 

Cattle/Buffalo No.    

Milk production Litre    

Draft animal No    

Goat No    

Meat production Kg    

Chicken/other birds No    

Meat production  Kg    

Egg production  No    

Others specify    

 

3.4 Coffee plantation and production  

Plot 

number  

Land type Density  

(Plants/ropan

y)  

Yield  

(Kg/plant) 

Year 

planted  

  Rain fed 

(m2) 

Irrigated (m2)    

1      

2      

3      

4      

5      

Total      

 

3.5 Distribution of labour for agriculture and coffee last year?  

Labour use  Agriculture (excluding 

coffee)  

Coffee   

Male  Female Total Male  Female Total 

Household 

labour 

      

Hired (paid) 

labour  

      

 

4. Farmer’s responses on institutionalization, associated risk and marketing on 

coffee  

4.1. Have you received training on regular coffee cultivation?     Yes (  )      No   (  ) 

4.2. Have you received training on organic Coffee cultivation?  Yes  (  )       No   (  ) 

  If yes, what was the level of training?  

Training  Less 

than 3 

days 

3 

days  

7 

days  

15 

days  

1 

month  

1-6 

months  

More than 

6 months 

Regular coffee 

cultivation  

       

Organic coffee 

cultivation/certification 

       

4.3   Are you registered as an organic coffee grower?     Yes (  )   No (   ) 
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If yes, since which year are you growing organic coffee?  …………. . 

4.4 Are you a member of coffee cooperatives or groups?  Yes (  )   No (  ) 

If yes,  

Institutional affiliation  Group  Cooperative  

Membership    

Years of affiliation    

4.5 If you are member of a cooperative, were you a member of farmer group before joining 

cooperatives      Yes (  )   No (  ) 

If yes, how long did you become member of a farmer group before joining 

cooperatives? ….Years 

 

4.6 Sale of coffee product to different agencies, share and prices  

   (Product type: Fresh cherry (FC), dried bean (DB), roasted bean (RB), Packaged 

coffee(PC) & Parchment,   

Coffee sold 

to 

Type of product Price (Rs/Kgs) 

 FC DB RB PC Parchme

nt 

FC DB RB PC Parchment 

Cooperatives            

Local market            

Processor            

Dealer/ 

Trader 

          

Others 

(specify)….. 

          

4.7 Have you entered into initial contract to sell your product?  Yes (   )   No (   ) 

     If yes,  

 What was the type of contract? ……………………………… 

 What time did you enter into contract?  

(a) One year in advance       (   )                                        (b) Flowering time       (   )                                         

(c) Harvesting time              (   )                                        (d) Sales times only    (   )  

 What was the contract price (Rs/kg) for your product (by product type – FC, DB, RB, 

PC)? ……………………………………………………….. 

4.8 Were you able to sell your entire coffee product last year? 

Yes (   )   No (   ) 

If No, what was the amount of coffee you had difficulty to sell? ……………. 

4.10 At what minimum price (triggering price) of coffee, would you consider for   

  Selling all coffee products at once       …………………     Rs/kg                        

  Planting more coffee plants in future     …………………    Rs/kg                        

4.11 Have you ever switched to other crops in the past? 

Due to price of coffee product?              Yes (   )             No (   ) 

Due to low yield     Yes (   )             No (   ) 

    If it was low yield, what was the reason for low yield? 

 

4.12 Now, we would like to get some important indirect benefit you received from 

coffee cultivation.  

Would you agree or disagree with following facts based on your experience in 

cultivating coffee?  
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 Statements Strongly 

agree 

Agree Neutral  Disagree Strongly 

Disagree  

1. Coffee has been influential in 

retaining the soil 

conservation.   

     

2 Fodder production has 

increased from the coffee 

land.  

     

3. Moisture level in the soil is 

improved after coffee 

intervention.  

     

4. I am willing to invest more in 

the coffee farming because of 

its return.    

     

5 I am willing to take risks in 

coffee enterprise regardless of 

prices and return.  

     

    

5. Use of inputs and outputs by farmers (Coffee) 

 5.1 Input –output status  

 Cost items  Unit  Year I  Year II Year III Last Year 

Qty Unit 

price 

(Rs) 

Qty Unit 

price 

(Rs) 

Qty Unit 

price 

(Rs) 

Qty Unit 

price 

(Rs) 

A. Preparation 

cost 

         

1 S   

Seedling/sapl

ings  

         

2 Irr  Irrigation 

system 

(hardware) 

         

3       Land rent            

4       Land 

preparation  

         

5       Other cost 

(specify)       

……….. 

         

B        Fertilizer / 

pesticides 

/botanicals 

         

6 Ff  Urea           

7 D   DAP           

8       Muriate of 

Potash  
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 Cost items  Unit  Year I  Year II Year III Last Year 

Qty Unit 

price 

(Rs) 

Qty Unit 

price 

(Rs) 

Qty Unit 

price 

(Rs) 

Qty Unit 

price 

(Rs) 

9       Farm yard 

manure/com

post  

         

10 Other 

organic 

fertilizers 

         

11       Urine          

12 B   Botanicals          

C        Labour           

13       Digging/pit 

making  

         

14       Growing           

15  Weeding & 

mulching 

         

16 Pruning           

17  Fertilizer/pest

icide 

application  

         

18  Harvesting 

(Picking 

cherry) 

         

19  Post-harvest 

and 

processing  

         

D Energy           

20  Electricity           

21  Petrol/diesel           

22  Irrigation           

E Others 

(specify )  

         

Total           

 

6. Have you burrowed loan from Banks or co-operatives for  

a. Agriculture purposes other than coffee  Yes (  )     No (  )  

b. Coffee farming only              Yes (  )     No (  ) 

c. Any other purposes     Yes (  )     No (  ) 
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7. Other sources of income (specify the number of people earning from different sources) 

Sources  Time frame 

(yr/month)  

Quantity Total value  

1. Income from regular employment     

2. Pension     

3. Other income (please 

specify)…………………… 

   

4. Other income (please specify) …………    

 

8. Farmers’ experiences and expectation of coffee to different production levels  

Farmers experiences and expectation based on experiences Kg/ropani 

a. What is the average yield of coffee/ropani if everything goes 

right? 

 

b. What was the highest yield you experienced in coffee 

farming? 

 

c. What was the lowest yield you gained from your coffee plot?  

d. Given everything goes normal, what is your long term 

expectation of average yield for coffee? 

 

 

9. Based on your experience on return from coffee, how would you decide cultivating 

coffee in the future? 

(a) Increase the area under coffee     (   )       (b) Decrease the area under coffee (    )                                         

(c) Maintain the current level           (   )        (d) Cut down the whole orchard    (    )                                         

                                  

10. If you decide to increase the coffee area, what enterprise/s would the coffee replace? 

 1.   ……………    2. ……………          3. …………… 

Expectation of yield  for replaced crop (…………………) 

by coffee   

                Kg/ropani 

1…… 2…… 3……. 

a. What is the average yield of this crop/ropani if 

everything goes right? 

   

b. What was the highest yield you experienced in this 

crop? 

   

c. What was the lowest yield you gained from this crop?    

 

11. If you decide to decrease the coffee area, what enterprise would replace for coffee? 

 1.   ………………        2. ………….           3. …………… 

   (If the crop is different as mentioned in table of question no (10).Then only fill table 

below.) 

Expectation of yield  for replacing crop (………) by coffee                   Kg/ropani 

1…… 2…… 3…… 

a. What is the average yield of this crop/ropani if everything 

goes right? 

   

b. What was the highest yield you experienced in this crop?    

c. What was the lowest yield you gained from this crop?    
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12. Farmers Risk Preference elicitation  

12.1 Now, we offer a number of possible outcomes on income associated with coffee on 

your farm. There are five options and you can choose only one. While choosing the 

option, please make realistic choice of your situation. 

Options  Your choice for expected income from average price and yield Your 

choice  

Options 1 A sure gross income of Rs 10000 per ropani every year.   

Options 2 50% probability of Rs 7500 gross income per ropani and 50% 

probability of income of Rs 14000/ropani.  

 

Options 3 

 

50% probability of Rs 4500 gross income per ropani and 50% 

probability of income of 24000 Rs/ropani. 

 

Options 4 

 

50% probability of Rs 1000 gross income per ropany and 50% 

probability of income of Rs 36000/ropani 

 

Options 5 

 

50% probability of Rs 0 income ropani and 50% probability 

of income of 45000 Rs/ropani  

 

12.2 Again, we offer a number of options associated with coffee price and yield and 

preferred alternative crop yield (maize) for your farm. There are five options for each. 

Please choose one option for coffee price, one for coffee yield and one for maize yield. 

Choose options based on your experience and expectation of income from coffee in 

future. 

a. Your choice for expected income from different level of prices (Assuming an average 

yield of coffee) 

Options  Choice combination  Your 

choice  

Option 1 A sure price of 35 Rs/kg of fresh cherry every year   

Option 2 

 

50% probability price of Rs  30/kg of fresh cherry and 50% 

probability of  price of Rs 45/kg   

 

Option 3 

 

50% probability price of 22 Rs/kg and 50% probability of Rs 

60/kg  

 

Option 4 50% probability of price of 12 Rs/kg and 50% probability of 

price Rs 80/kg 

 

Option 5 50% probability 0 Rs/kg and 50% probability price Rs 120/kg  

  

b. Your choice for expected income from different level of production of coffee  

(Assuming an average price of coffee) 

Options  Choice combination Your 

choice 

Options 1 225 Kg fresh cherry per ropani every year   

Options 2 

 

50% probability of 150kg cherry/ropani and 50% probability 

of 350kg/ropani  
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Options 3 

 

50% probability of 100kg cherry/ropani and 50% probability 

of 500kg/ropani  

 

Options 4 

 

50% probability of 50kg cherry/ropani and 50% probability 

of 650 kg/ropani 

 

Options 5 

 

50% probability no yield and 50% probability of 

800kg/ropani 

 

13.0 Do you have any experience that you want to share with us about your coffee 

farming?  

 

What you like the most?  

 

What you don’t like the most? 

14.0 Any suggestions that you have which will help to improve coffee farming as well 

as your income from this enterprise?  

 

Additionally following question has been designed to capture the consistency on 

farmer’s preferences for income from coffee production measured through question 

number 12.1.  

Farmers are requested to choose either A or B in each set of options.  

 

Options  Option A Option B   Your 

choice  

Options 

1 

 

An income of 9000 to 

11000 Rs/ropany/year 

from the coffee.  

A sure gross income of Rs 10000 

per ropani every year.  

 

A B 

Options 

2 

 

An income of 9000 to 

11000 Rs/ropany/year 

from the coffee.  

50% probability of Rs 7500 gross 

income per ropani and 50% 

probability of income of Rs 

14000/ropani.  

A B 

Options 

3 

 

An income of 9000 to 

11000 Rs/ropany/year 

from the coffee.  

50% probability of Rs 4500 gross 

income per ropani and 50% 

probability of income of 24000 

Rs/ropani. 

A B 

Options 

4 

 

An income of 9000 to 

11000 Rs/ropany/year 

from the coffee.  

50% probability of Rs 1000 gross 

income per ropany and 50% 

probability of income of Rs 

36000/ropani 

A B 

Options 

5 

 

An income of 9000 to 

11000 Rs/ropany/year 

from the coffee.  

50% probability of Rs 0 income  

and 50% probability of income of 

45000 Rs/ropani  

A B 

 

Thank you for your valuable information and time you have given for us. 




