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Chapter 1 

Introduction 

1.1 Background 

Whereas the structure of Sub-Saharan African economies has changed overtime, the 

agricultural sector remains the main source of livelihood. The agricultural sector employs the 

biggest share (65%) of labour force in Sub-Saharan Africa (Chauvin et al., 2012). Smallholding 

is a common livelihood, with farms operating on less than 2 acres constituting 80% of 

agricultural activity in Sub-Saharan Africa (Lowder et al., 2016). Much of the agricultural 

activity is rudimentary, with insufficient levels of mechanisation (Oya, 2010).  Most farm 

households depend on family labour, and use poor varieties, tools and techniques. Institutions for 

irrigation are largely undeveloped, and farming activity mainly depends on weather conditions. 

The nature based production implies seasonal fluctuations in farm labour productivity and 

output. Incomes of farmers and workers therefore, may undergo seasonal fluctuations. 

While seasonality of nature based production, propagates seasonal changes in prices; 

infrastructural deficiencies, poor storage and marketing practices, reinforce the price volatilities, 

and expose agricultural incomes to fluctuation. The deficiencies in physical infrastructure in 

terms of irrigation, roads and energy systems for instance do not support farm efficiency and 

involvement in stable marketing systems such as value chains or contract supplying (Poulton et 

al., 2006; Zeller, 2003). In addition, limited government support, plus management and financial 

constraints faced by agricultural cooperatives, limit collective action of farmers (Collier &  

Gunning, 1999; Poulton et al., 2006).
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 Besides the seasonal fluctuation of agricultural incomes, household incomes are also 

susceptible to shocks. While disasters such as floods, droughts and storms are covariate in 

nature, households suffer various idiosyncratic shocks including poor yields, injury, illness, and 

death of household members (Bloch et al., 2008; Gertler et al., 2009). Because farms mainly 

depend on family labour, incidences to family members directly affect household incomes.  

Without smoothing, household consumption is susceptible to fluctuations (Besley, 

1995; Kazianga & Udry, 2006; Kochar, 1999). Fluctuations in consumption are harmful to 

household welfare, for they imply insufficient consumption in some periods and threat of 

further reductions in consumption (Carter & Barrett, 2006; Holzmann & Jorgensen, 1999; 

Ligon & Schechter, 2003). Households use formal as well as informal institutions to smooth 

consumption. Consumption smoothing is a result of need for stable consumption across 

periods. Incentives are motivations for actions. Formal and informal insurance institutions offer 

different incentives to households, and therefore may imply different preferences and welfare 

outcomes. This thesis investigates incentives pertaining to formal and informal insurance 

institutions for consumption smoothing, their indirect, as well as aggregate level outcomes.  

1.2 Insurance Institutions 

Formal and informal institutions provide a framework through which households deal 

with income fluctuations and smooth consumption. Institutions are rules that govern behaviour, 

and operate either under formal public and private laws or through socially accepted informal 

norms and beliefs (North, 1994; Williamson, 2000). Households use institutions in ex-ante 

situation to prevent income fluctuations or in ex-post situation to cope with income 

fluctuations. Public measures to deal with volatile farm incomes may take the form of 

commodity price stabilisation schemes, crop insurance and credit cooperative schemes (Besley, 
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1995; Chetty & Looney, 2006; Morduch, 1994). Public schemes however, face constraints due to 

high operational costs which may limit their sustainability (Morduch, 1999a). Private strategies 

involve use of self-insurance and self-protection or available private formal and informal 

insurance institutions.  

1.2.1 Self-insurance and Self-protection 

Self-insurance refers to ex-post own means taken to reduce costs of income fluctuations 

(Courbage, 2001). Self-insurance measures include sale of assets, livestock or use of (crop) 

savings (Conning & Udry, 2007; Kazianga & Udry, 2006; Udry, 1995), and casual wage labour 

(Morduch, 1995). In ex-ante situations, individual measures to reduce probability of income 

fluctuations are referred to as self-protection. Self-protection therefore constitutes measures for 

income smoothing. Rural households may ensure smooth income through (farm) wage labour, by 

engaging in off-farm market activities or through crop and livestock diversification (Ellis, 1998; 

Islam & Maitra, 2012). Households may also ensure smoother incomes by engaging in 

cultivation of less risky crops, livestock or production technologies (Jalan & Ravallion, 1999). 

Such measures can be to the household’s disadvantage as they may reduce (expected) 

profitability as households tend to engage in low return but less risky activities (Islam & Maitra, 

2012; Morduch, 1994, 1995). In extreme cases households close to the poverty line with no 

alternatives may self-insure by reducing expenditure for example by taking children from school 

(Carter & Barrett, 2006; Chetty & Looney, 2006). Such adverse self-insurance measures may 

further sink households in poverty (Chetty & Looney, 2006; Jalan & Ravallion, 1999).
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1.2.2 Self-protection through the Labour Market 

The rural labour market plays a crucial role in consumption smoothing (Rose, 2001; 

Udry, 1994). Besides use of casual wage labour to cope with income fluctuations, rural agents 

use the labour market for self-protection. As mentioned above, seasonality in demand for 

agricultural labour in Sub-Saharan Africa implies that incomes of farm workers are prone to 

fluctuations on the casual labour market. Workers with diminishing marginal utility in 

consumption may seek to avert income fluctuations by engaging in tied labour (Bardhan, 1983; 

Eswaran & Kotwal, 1985; Mukherjee & Ray, 1995). While tied workers enjoy constant wages 

all year, a smoothing premium imply wage rates lower than average casual labour rates. Caselli 

(1997) shows that gains in financial market efficiency advantage workers. Interacting remote 

labour tying markets with savings institutions provides an alternative smoothing instrument to 

risk averse worker. Can access to a savings institution improve tied labour wages?  

1.2.3 Formal Insurance 

When available, formal insurance markets provide households an opportunity to 

privately buy coverage against volatile farm incomes. Formal insurance products usually fix 

coverage levels ex-ante or provide prior information on the terms of coverage.  Covered 

individuals are expected to undertake more risk eventually (Belhaj & Deroïan, 2012). Rural 

areas in Sub-Saharan Africa, however, face limited access to formal insurance (Ambrus et al., 

2014; Banerjee & Duflo, 2007, 2010; Dercon, 2006). Formal insurance markets are affected by 

information asymmetries namely, adverse selection and moral hazard problems. The tendency 

of demanding insurance mostly by high risk agents (adverse selection) and under-supplying 

self-protection by insured agents (moral hazard) implies high transaction costs to providers 

(Arnott & Stiglitz, 1991; Chiappori et al., 2012; Townsend, 1995). The high transaction costs 
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imply high market prices of insurance products and/or partial insurance coverage. More 

recently, formal insurance products usually provided by public institutions (or sometimes 

through markets), have been introduced in some parts of Sub-Saharan Africa (Barnett et al., 

2008; Dercon et al., 2014; Giné & Yang, 2009). However, uptake of these products is low 

(Dercon & Christiaensen, 2011; Eling et al., 2014; Giné & Yang, 2009). 

1.2.4 Informal Insurance 

Rural households in Sub-Saharan Africa rely on informal institutions to smooth 

consumption (Genicot & Ray, 2003; Morduch, 1995). Without first-best formal insurance 

products, rural households depend on second-best informal insurance mechanisms (Morduch, 

1994). Informal insurance instruments include inter-household in-kind gifts or cash transfers 

and borrowing from friends and family. Informal risk sharing occurs within local organisations 

like village rotating savings and credit associations, burial societies and labour sharing groups 

(De Weerdt & Dercon, 2006) or within kinship and social networks (Di Falco & Bulte, 2013; 

La Ferrara, 2010). Risk sharing transfers are usually determined ex-post. Depending on the type 

of arrangement however, transfers or terms of transfers may sometimes be known ex-ante. 

Informal risk sharing is based on the principle of reciprocity, and is customarily self-regulating, 

as the underlying informal contract is difficult to enforce by court of laws (Genicot & Ray, 

2003). With full commitment, informal risk sharing is efficient (Belhaj & Deroïan, 2012; 

Eswaran & Kotwal, 1989; Kocherlakota, 1996). Limited commitment however, constrains 

coverage from informal risk sharing due to incentives for contract incompleteness on one side 

(Chandrasekhar et al., 2011; Genicot & Ray, 2003). Altruism reduces limited commitment and
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facilitates higher welfare levels for the risk sharing partners (Aida & Sawada, 2016; Bourlès & 

Rouchier, 2012; Foster & Rosenzweig, 2001). A vital aspect of informal insurance is that little 

information asymmetries regarding outcomes exist within a risk sharing network (Arnott & 

Stiglitz, 1991; Dercon, 2002). Informal insurance however, suffers limitations to handling 

covariate shocks.  

Agents also smooth consumption by borrowing form their kinship or social network: 

informal loans (or quasi credit) (Fafchamps, 1999). Informal loans offer combination of 

insurance and credit features (Besley, 1995). These loans are usually at very low or zero 

interest rates, with flexible pay back periods and positive probability for renegotiation of terms 

(Fafchamps, 1999; Fafchamps & Lund, 2003). Besides enabling risk sharing agents to 

circumvent limited commitment problems (Ligon et al., 2000), informal loans especially from 

kinship networks finance large expenditures that would otherwise be difficult to fund from the 

market without collateral (Kinnan & Townsend, 2012). While informal loans may overcome 

capacity (coverage) limits of social assistance, they are prone to enforcement constraints of 

credit markets in general (Fafchamps & Lund, 2003; Ligon et al., 2002).  

Informal risk sharing has also been associated with social immobility (Besley, 1995; 

Morduch, 1999a) and negative effects on labour supply (Baland et al., 2016). Moreover, there 

are punishments for non-social behaviour within a risk sharing network, such as isolation and 

social stigma (Besley, 1995; La Ferrara, 2010; Ligon et al., 2002). The distortionary effect may 

even be larger, as sharing obligations divert savings, thus reducing overall ability of agents to 

undertake other investments that may be of higher return (Berner et al., 2012; Di Falco & 

Bulte, 2011; Grimm et al., 2016). To get around the moral obligation to share, agents may 
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transfer smaller amounts, insufficient for the need, rendering informal insurance imperfect 

(Baland et al., 2011; Lenel, 2015; Robinson, 2012).  

Buying formal insurance may be a reliable solution to reducing incompleteness and 

increase coverage per agent (Morduch, 1994, 1995). Moreover, by undermining non-

cooperative behaviour punishments, formal insurance provides relief from sharing obligations-

sometimes interpreted as crowding out of informal insurance (Lin et al., 2014). Moral hazard is 

however, an important constraint to both formal and informal insurance (Di Falco & Bulte, 

2013; Hölmstrom, 1979; Johnson, 1977). Incentive compatible coverage levels are therefore 

not complete (Kocherlakota, 1996). With provider’s full commitment, a partial formal 

insurance product ensures a certain degree of coverage to the agent. As mentioned above, a 

certain degree of coverage supports risk taking (Belhaj & Deroïan, 2012; Morduch, 1994, 

1995). Moreover, possibilities of limited commitment or lack of capacity under informal 

insurance imply that coverage level may be more precisely ascertained through formal 

insurance (see also Lin et al., 2014; Morduch, 1994, 1995). However, as earlier mentioned, 

uptake of formal insurance products in Sub-Saharan Africa is low. Lack of understanding of 

insurance products is one of the reasons explaining the low uptake (Ackah & Owusu, 2012; 

Cole et al., 2011). Rural households in Sub-Saharan Africa have vast experience with informal 

insurance, as a tool they regularly use to smooth consumption, and should easily understand all 

its incentive implications. Do rural households demonstrate clearer understanding of informal  

  insurance than formal insurance?
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1.2.5 Credit and Savings Institutions 

  Ultimately formal and informal insurance institutions influence economic development 

and the distribution of income. Informal institutions influence consumption and investment 

decisions of individuals, and their interaction with formal finance institutions (Casson et al., 

2010; Savoia et al., 2010). Formal credit markets are as well affected by information 

asymmetries, mainly the adverse selection problem.  The tendency of obtaining high risk 

debtors as clients (adverse selection) implies high costs and makes formal credit markets 

imperfect. Moreover, lack of collateral limit access of the poor to formal credit markets 

(Bardhan et al., 2000; Besley, 1995; Townsend, 1995).  

Microfinance institutions gained popularity for their pro-poor approach (Eswaran & 

Kotwal, 1989; Morduch, 1999b; Udry, 1995). Products like small loans, micro-savings, and 

non-collateral requirements for loans through group and sequential lending, enable 

microfinance institutions to circumvent information asymmetries, and reach out to the poor 

(Batbekh & Blackburn, 2008; Hermes & Lensink, 2011). Compared to microcredit, micro-

savings may have superior insurance features.  Ex-ante savings with a microfinance institution 

functions as collateral and may be better than ex-post coping with credit that may not be easily 

accessible without assets (collateral) or good history of repayment (Banerjee & Newman, 1994; 

Barnett et al., 2008; Kazianga & Udry, 2006). Savings are however, affected by low rates of 

return (Besley, 1995; Eswaran & Kotwal, 1989).  

Besides enabling the poor to smooth consumption in case of income shocks, 

microfinance facilitates the poor to engage in human capital or income generating investments. 

Human capital investments by the poor are vital for braking poverty traps and to attain higher 

income levels in the long run (Crimmins et al., 1984). Microcredit enables the poor to invest in 
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more productive activities, thereby improving their incomes (Armendáriz & Morduch, 2005; 

Ahlin & Jiang, 2008). Increase in incomes of the poor, implies narrowing of the income gap 

between them and the higher groups, as the poor catch up. Empirical work shows that 

microfinance has small positive effects on income equality (Hermes, 2014; Kai & Hamori, 

2009; Tchouassi, 2011). Considerable heterogeneity however exists within the microfinance 

sector. Microfinance institutions differ in terms of their targeted clients, need for and size of the 

loans, as well as location, and the outcomes of their operations on income inequality may 

therefore be different. How do the different subgroups of microfinance institutions affect 

income inequality?  

1.3 Effort Motivation 

While workers may seek to smooth income through the labour market, on the demand 

side, motivating work effort is a key challenge for employers. Besides monetary (extrinsic) 

motives (Gneezy & Rustichini, 2000a, 2000b), intrinsic (altruism, reciprocity and guilt aversion) 

(Battigalli & Dufwenberg, 2007; Clark et al., 2010; Ellingsen et al., 2010; Falk et al., 1999), and 

image (social image and self-image) (Akerlof & Kranton, 2005; Benabou & Tirole, 2003) 

motivations are established as incentives for effort. Particularly self-image motives refer to ones 

concern for own perception of who they are (Bénabou & Tirole, 2006). Moral concerns for 

example other’s payoffs and self-image motives are salient in African culture (Baguma & 

Furnham, 1993; Van Hoorn & Maseland, 2013). Behavioural theory shows that moral 

preferences often combine with self-interest to define behaviour of agents (Alger & Weibull, 

2013). Moreover, in work settings, various motives intersect, to define effort outcomes. 

Understanding how extrinsic and intrinsic incentives interact with image motives in workplaces
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 is important for effort motivation. Experimental evidence for example, shows that agents reduce 

effort supply following unfair compensation (Fehr et al., 1997; Fehr et al., 1993). Further 

empirical evidence shows that extrinsic motives crowd out self-image motives (Ariely et al., 

2009). However, positive self-image motivations are prone to decent extrinsic and intrinsic 

excuses for shirking (Epley & Gilovich, 2016). How do intrinsic incentives interact with self-

image motives for effort?  

1.4 Objectives  

Incentives pertaining to insurance institutions influence coverage decisions and 

therefore welfare of agents. The aim of this thesis is to assess how interaction of formal 

insurance institutions with informal insurance institutions (or settings) affects incentives for 

consumption smoothing, and its associated economic outcomes. The overall objective of this 

thesis is to: identify incentive compatible solutions to smoothing consumption, examine the 

effect of intrinsic incentives on supply of effort, and analyse the aggregate level effects of 

microfinance institutions. Specifically this thesis assess (1) whether interacting savings 

institutions with rural labour markets improves incentives for labour tying; (2) how supply of 

self-image motivated effort can be more optimally elicited; (3) how insurance institutions can 

be aligned to elicit higher demand for formal insurance products; (4) how microfinance 

institutions affect income inequality. The individual chapters of this thesis address the 

following research questions: 

1. Does workers’ access to a saving institution increase wages for tied labour? (Chapter 2) 

2. Do higher and fairer wages increase self-image motivated effort? (Chapter 3) 

3. Is behaviour of rural households consistent with moral hazard incentives under formal 

insurance and informal insurance? (Chapter 4) 
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4. What is the effect of different subgroups of microfinance institutions on income 

inequality? (Chapter 5) 

 

1.5 Methodology  

The common constraint that researchers encounter when assessing impact of institutions 

on outcome variables is lack of a credible counterfactual. Consequentially contemporary 

economic research has embraced experimental techniques. The controlled environment enables 

the researcher to exogenously vary institutions, which facilitates causality inference (Charness 

& Kuhn, 2011; Croson & Gächter, 2010; Falk & Heckman, 2009). Practically, experimentalists 

use incentive compatible treatments and randomly assign subjects to treatments. A wide range 

of experiments are applied, namely: laboratory experiments, lab-in-field experiments, framed 

field experiments, and field experiments (randomised control trials). While laboratory 

experiments test theoretical predictions in a laboratory setting, most commonly with student as 

subjects (Abeler et al., 2011; Bellemare et al., 2008; Falk et al., 2008; Fehr et al., 1993), lab-in-

field experiments are essentially the same, but replace students for target population as subjects 

(Binswanger, 1980; Bouma et al., 2008). To provide room for more context, framed field 

experiments associate theoretical expectations with real life scenarios, and use target population 

as subjects (Gneezy & List, 2006; Kube et al., 2012; Voors et al., 2012). Randomised control 

trials observe regular behaviour of subjects that are randomised to the treatment and control 

groups (Cecchi & Bulte, 2013; Duflo et al., 2013; Mobarak & Rosenzweig, 2012). 

This thesis makes use of framed field experiments to elicit incentive compatible 

preferences. While reliable reference states are necessary for precise attribution of impact, real
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institutional and population contexts are vital for correct representation of relevant 

unmeasurable.  Throughout chapters 2, 3 and 4, framed field experiments are used to test game-

theoretic model predictions. Chapter 2 applies a contextualised ultimatum game to mimic rural 

agricultural labour market incentives and outcomes, and chapter 3 makes use of the same to 

assess incentives for effort supply. Chapter 4 applies a contextualised risk game to test moral 

hazard incentives under formal and informal insurance, in a risky production task. 

The experiments were conducted in Uganda. In terms of context, Uganda is one the 

countries with very low human development (Human Development Statistical Tables, 2014). 

According to the population and housing survey 2014, 81% of the population reside in rural 

areas, and agriculture is the main source livelihood. Agriculture employs 66% of the working 

population (UBOS, 2012), and majority of the farmers are engaged as smallholders 

(Quisumbing et al., 2011). The African cash crop revolution of 1920’s instigated smallholder 

farming in Uganda as well, engaging in coffee and cotton growing, as well as food production 

on their smallholdings (Bryceson, 2002; Haas, 2017; Mafeje, 1973). Agricultural activity is 

largely dependent on weather conditions, with two cropping seasons following the rains, 

implying periods of high crop income and periods of relative scarcity within a year (Kijima et 

al., 2006). The rural labour market in Uganda is ancient, especially in the central region. 

Particularly in this region, cash crop revolution smallholder farmers are reported to hire cheap 

labour from immigrants from peripheral regions and across the border (Haas, 2017; Mafeje, 

1973). The rural labour market gradually evolved due to changes in farm (crop) demands, 

expansion of rural non-farm sector and urbanisation (Bagamba, 2007). To date contracts are 

mostly informal (usually verbal even for some workers on large plantations), and farm labour 

wage rates are customarily low. A poverty report for instance, shows that individuals, who 
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entirely rely on casual or attached (permanent/tied) agricultural work, constituted a significant 

proportion of the poor in Uganda (MoFPED, 2002). Coverage of formal finance institutions is 

limited in rural areas. Rural households in Uganda mainly depend on informal institutions for 

their finance needs (Heathler, 2016). 

This thesis also makes use of observational data. In chapter 5, panel data on developing 

countries is used to assess the effect of the different subgroups of microfinance institutions on 

income inequality.  

1.6 Outline 

The chapters of this thesis are organised as follows. Chapter 2 theoretically and 

empirically investigate the impact of access to tied contracts and a saving institution on rural 

labour market decisions and wages. We are particularly interested in assessing the impact of a 

savings technology on tied labour wages. We propose a rural labour market model 

characterised by inelastic supply of labour, diminishing marginal utility in consumption, and 

behindness aversion, and test its predictions with a framed field experiment. We find that 

access to saving institutions does not improve income of workers, as first moving landlords 

take advantage of the institutional innovations. In particular we find that access to tied contracts 

decreases wages for casual labour, and access to an alternative savings technology does not 

lead to increase in tied labour wages. We learn that even in the context of inelastic supply of 

labour, complementary institutional innovations may not benefit workers as second movers. 

Our findings suggest that to improve outcomes for workers, interventions should seek to 

elevate workers to first movers, and therefore supporting agricultural labour organisations may 

be fruitful.
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Chapter 3 assesses theoretically and empirically, incentives for self-image motivated 

effort. Specifically we test whether higher and fairer wages accentuate self-image motivated 

effort, using a real effort task. We find that self-image motivated effort increases with wages 

and fairness of the wage. Our findings suggest that employers can more optimally elicit self-

image motivated effort through more generous and fair compensations.  

In chapter 4, we assess theoretically and empirically moral hazard incentives with 

formal insurance and informal insurance. We develop a model of risky effort and test whether 

household behaviour is consistent with moral hazard incentives under formal insurance and 

informal insurance. Doing this, we are specifically interested in ascertaining whether rural 

households demonstrate a better understanding of informal insurance than of formal insurance. 

As mentioned, unlike formal insurance, households in Sub-Saharan Africa use informal 

insurance more regularly, and should more easily understand it implications. If behaviour under 

formal insurance is inconsistent with moral hazard incentives, then supporting awareness 

programs to build knowledge of formal insurance products in rural Sub-Saharan Africa may be 

Pareto improving. We find behaviour to be inconsistent with moral hazard incentives under 

formal insurance but consistent with moral hazard incentives under informal insurance, and 

lack of experience with formal insurance products to instigate irrational behaviour. We learn 

that lack of understanding of formal insurance products precludes uptake. Our findings suggest 

that efforts to boost uptake should incorporate programmes to improve household 

understanding of formal insurance products.  

Chapter 5 examines the effect of microfinance institutions on income inequality. 

Besides the aggregated indicator, I consider the effect of subgroups of microfinance 

institutions. I find that the nature of the microfinance institution matters for their outcomes. 
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Profit oriented microfinance institutions facilitate increase in incomes of their clients, thereby 

reducing the income gap between them and the higher groups, and microfinance institutions 

that are not profit oriented do not affect income inequality. My findings suggest that 

considering microfinance as an aggregate may be illusory and sequencing development 

interventions may be necessary for better outcomes.   

 Chapter 6 presents the general discussion of the results, in broader perspective 

considering interaction of insurance institutions, interventions and economic outcomes.   

1.7 Contribution 

This thesis mainly contributes to three strands of literature: (1) chapters 2 and 4 

contribute to the literature on consumption smoothing, (2) chapter 3 contributes to the effort 

motivation literature, and (3) chapter 5 contributes to macro literature on effects of 

microfinance.  

Chapter 2 contributes to the theoretical and empirical understanding of the impact of a 

savings (credit) institution on labour tying markets, considering rigidities on the supply side. 

Previous studies theoretically model the impact of labour tying and credit markets on rural 

labour market outcomes, for perfectly elastic supply of labour (Caselli, 1997; Eswaran & 

Kotwal, 1985; Mukherjee & Ray, 1995). Unlike earlier theory, this thesis considers inelastic 

labour supply. This thesis is also the first to empirically analyse the impact of credit markets on 

rural labour tying market outcomes.  

Chapter 3 contributes to theoretical and empirical understanding of the impact of 

intrinsic incentives on self-image motivated effort. Effort motivation has received a lot of
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attention (Akerlof, 1982; Clark et al., 2010; Falk & Fehr, 2003; Falk et al., 1999; Fehr et al., 

1997; Gneezy & List, 2006). The notion of eliciting effort beyond extrinsic (monetary) 

incentives is however, not complete yet. While previous studies assess the interaction of extrinsic 

incentives with image motives (Bénabou & Tirole, 2006) and social image motives (Ariely et al., 

2009), this thesis makes an empirical contribution to understanding how intrinsic incentives 

interact with self-image motives for effort. Rather than social image, chapter 3 focuses on how 

self-image motivations interact with monetary and intrinsic incentives in a workplace setting.  

Chapter 4 makes the first contribution to theoretical and empirical comparison of moral 

hazard behaviour under formal and informal insurance. Previous studies separately model 

moral hazard under formal insurance (Hölmstrom, 1979; Johnson, 1977) and under informal 

insurance (Alger & Weibull, 2010; Arnott & Stiglitz, 1991).  

Chapter 5 contributes to understanding the relationship between microfinance 

institutions and income inequality. Previous studies treat microfinance as an aggregate variable 

and use cross-sectional methods.  In addition to the aggregate variable, this thesis uses panel 

techniques to examine the effect of subgroups of microfinance institutions on income 

inequality.  
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Chapter 2 

Tied Labour, Savings and Rural Labour Market Wages:  

Evidence from a Framed Field Experiment 

 

Abstract 

How does the introduction of tied labour or a saving product affect labour market decisions and 

wages in rural agricultural labour markets? We develop a theoretical model of labour tying that 

incorporates diminishing marginal returns to consumption and inequality (behindness) aversion 

in the context of a rural agricultural labour market with seasonally fluctuating demand for labour, 

and test model predictions using a framed field experiment (modified ultimatum game) in rural 

Uganda. Our main findings are that (1) wages fluctuate with productivity, (2) access to tied 

contracts decreases wages for casual labour, and (3) access to a saving technology does not 

improve wages for tied labour. Consistent with model predictions and earlier theory, we 

empirically find that income for workers goes down (and income for landlords goes up) if an 

institutional innovation enables consumption smoothing by workers (tied contracts or a savings 

technology).  

 

 

 

 

 

 

This chapter is based on: 
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2.1 Introduction 

Most rural households in developing countries rely on agriculture for their livelihoods. 

Seasonal demand for labour implies household incomes tend to be volatile, and in the absence of 

formal institutions to smooth consumption most households rely on self-insurance and informal 

insurance mechanisms (Morduch, 1994; 1999a; 1999b). A persistent institution to smooth 

income used by individuals with concave utility functions is labour tying (Bardhan, 1983; 

Eswaran & Kotwal, 1985; Morduch, 1999a; Mukherjee & Ray, 1995; Udry, 1994).  

Tied workers enjoy a fixed wage all year, and landlords enjoy certainty regarding labour 

supply. In addition, landlords are able to reduce their total wage bill if workers are willing to pay 

a premium (in the form of a low average wage) to avoid income fluctuations (Bardhan, 1979, 

1983; Eswaran &Kotwal, 1985; Mukherjee & Ray, 1995). The magnitude of this premium 

depends on alternative opportunities for income smoothing, such as the availability of saving 

technologies. Hence financial markets and rural labour market outcomes are linked. Specifically, 

gaining access to a saving technology makes casual labour contracts more attractive to workers, 

so that tied labour wages should increase to restore equilibrium on the rural labour market 

(Caselli, 1997; Banerjee & Newman, 1998).  

In this chapter we present and test a seasonal labour market model with the following 

features: (i) inelastic supply of labour, (ii) seasonality in production, and (iii) diminishing 

marginal utility in consumption and “behindness aversion.” Traditional models of labour tying 

are based on the Indian context, and start from the assumption of perfectly elastic supply of 

labour. This assumption becomes less realistic in an era of rapid urbanisation. Moreover, and 

unlike the case of traditional Indian agriculture, rural labour markets in some settings have long 

been characterised by labour scarcity. In parts of Africa, for example, population densities were 
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traditionally low. In such contexts, elites did not accumulate wealth by controlling land but by 

controlling labour (Binswanger & McIntire, 1987). This could take the extreme form of “owning 

labour” (e.g. slavery), but also of principal-agent relationships. The phrase “wealth in people” 

captures that wealthy individuals are able to command the labour of others (Guyer, 1995). 

Interestingly, the institution labour tying also occurs in this setting, albeit under different 

conditions than modelled in the existing literature.  

In this chapter we analyse tied labour in a context that differs from the traditional Indian 

case. Rather than assuming perfectly elastic supply of labour we assume the polar opposite case 

of perfectly inelastic labour supply. This is captured in the model (and in the experiment) by a 

modified ultimatum game played between a landlord and workers. We analyse how the 

introduction of labour tying affects causal wages, and compare the levels of tied and casual 

wages offered by the landlord. We also analyse how a saving technology affects the labour 

market.  

Even in the absence of competition for (scarce) labour we find that casual wages in the 

slack season are lower than casual wages in the peak season. This is caused by behindness 

aversion of workers, which invites disutility by the worker in case the landlord grabs too much of 

the surplus that is produced. We need behindness aversion, or time-varying opportunity cost of 

workers, to obtain cyclical patterns in casual wages. Consistent with earlier theory our model 

predicts that, in equilibrium, tied wages are lower than the average casual wage. This reflects that 

by offering “tied contracts” landlords enable workers to smooth consumption. As first movers in 

the game, landlords cream off the surplus that is created by the labour tying institution. Unlike 

conventional models of labour tying, however, we predict that access to a savings technology 

does not affect tied wages. Hence, we do not find that financial development empowers workers
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 who are consistently paid their (unchanging) reservation value. Our results also explain why 

casual and tied labour may co-exist within the same region (as in our study area) – in the 

presence of a saving technology both landlords and workers are indifferent between the two 

hiring modalities. 

We test model predictions in an experimental labour market setting. We organized an 

experiment in Kiboga district of rural Uganda in which one (randomly selected) landlord 

interacts with two workers. We ran three treatments of the game: (i) a standard casual labour 

market, (ii) co-existing casual market and tied contracts, and (iii) the co-existing labour 

arrangements in the presence of a savings technology. Each treatment included multiple rounds 

(“years”) of play with two seasons per year (with different productivity levels). As mentioned, 

each round in the experiment resembles an ultimatum game, and we assume the landowner is the 

first mover or proposer. Each round the landlord offers a casual wage (and possibly a tied wage, 

depending on the treatment), which is accepted or rejected by individual workers – determining 

economic outcomes for landlord and workers.  

Our model correctly predicts fluctuations in casual wages across seasons as well as the 

impact of tied contracts and saving technology on casual wages. Our model also correctly 

predicts the level of tied wages relative to average casual wage, and the impact of saving 

technology on tied wages. Earnings for workers do not vary across treatments, and landlords are 

able to grab most of the rents of institutional innovations even in a context of imperfectly elastic 

supply of labour. We conjecture that changing the nature of the bargaining process, for example 

by turning workers into the first mover, will have more effect on worker welfare than 

investments in financial development. Outside the virtual reality of the lab this would mean that 

helping workers to organise into agricultural labour associations and enabling them to commit to 
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(collective) wage demands may help them more than providing workers with access to 

microfinance opportunities. 

This chapter is organised as follows: in section 2.2 we sketch how the institution of tied 

labour is relevant to the context of Uganda. Section 2.3 briefly summarises the literature on rural 

labour markets, and presents a simple model of rural labour markets with inelastic supply of 

labour. Section 2.4 introduces the experiment and summarizes the data. Section 2.5 explains the 

identification strategy, section 2.6 presents the regression results, and section 2.7 presents the 

discussion and conclusions. 

2.2 Labour tying in Uganda 

As in many other parts of Sub-Saharan Africa, the land to labour ratio in rural Uganda is 

relatively high. Survey data show that in Central and South Western Uganda, respectively, 72 

percent and 84 percent of the households own land. The average farm size is 4 acres, and most 

rural households engage as smallholder farmers (Bagamba, 2007).  

Cash crop production has a long history in Uganda – dating as far back as the coffee and 

cotton boom in the 1920s. The decline in coffee and cotton prices after the 1970s caused a shift 

in focus of smallholder farmers to the production of annual crops, for example maize and sweet 

potatoes (Bagamba, 2007). This implied a change in labour demands, because these crops do not 

have constant labour demands throughout gestation. As a result of the seasonal nature of labour 

demand, casual labour is popular in Uganda and in the central Uganda in particular. Farmers hire 

casual labour to supplement family labour for specific tasks, and as in other countries (Geschiere, 

1995; Kevane, 1994), casual wages fluctuate across the seasons (Dumas & Houdre,



Tied Labour, Savings and Rural Labour Market Wages 

22 
 

 2016). However, there are also workers who are employed on a permanent basis, receiving a 

fixed monthly wage to perform agricultural activities. 

For the random sample of rural households who participated in our framed field 

experiment (see below), we collected information on labour hiring. According to our own data, 

some 37% of the households do not hire casual labour, and the remaining 63% does hire casual 

labour – typically between two and four workers. Moreover, 30% of the households in our 

sample hires tied labourers. The number of tied labourers varies, but the mode among households 

engaged in labour tying is to hire two workers. Per day of work during the labour peak, tied 

labourers receive lower wages than casual labourers: while casual labourers receive UGX 6000 

per day, tied labourers receive UGX 120.000 for, on average, 24 days of work. Part of this pay 

difference reflects that casual workers are often paid “over-time” during the peak season, while 

tied labourers are not. Not surprisingly, we find that farm size matters for labour hiring. While 

farms that do not hire labour are on average some 2.6 acres, the average size of farms hiring 

more than one casual or tied labourers are, respectively, 4.0 and 5.6 acres. 

The rural labour market in Uganda, as in many other African countries, is in a state of 

flux. Importantly, farmers do not face a perfectly elastic supply of labour. The expansion of the 

rural non-farm sector presents workers with alternatives that promise higher returns. The 

availability of non-farm opportunities and proximity to urban centres imply that agricultural 

labour may be scarce. Certainly in central Uganda, where we conduct our experiment, farmers 

experience shortages in the supply of labour (Bagamba, 2007). Rural-rural migration is very 

uncommon, and it is difficult for farmers to attract workers from elsewhere (IOM, 2015). 

Bottlenecks emerge for various reasons, including high (transport) costs.
1
 While smallholder 

                                                 
1
 Individual migrant workers from rural districts often target large plantations for which migration costs are low, 

since accommodation is provided in plantation camps, MoFPED (2002). 
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farmers strapped for workers may sometimes arrange seasonal migration, this is not common for 

smaller farmers who find the cost of such arrangements prohibitive. Most farmers therefore 

depend on a pool of local workers, and try to call on known and trusted workers to perform 

specific tasks. 

As will become clear from the conceptual framework below, one of the important 

functions of “labour tying” is consumption smoothing for workers. Consumption smoothing is 

important in contexts where demand for labour varies seasonally, and where households cannot 

access financial services to borrow. This latter condition is met in rural Uganda, where access of 

rural households to formal financial institutions is very limited. Heathler (2016) reports that 

formal financial institutions serve only 14% of the rural population in Uganda, and that rural 

households mainly depend on Village Savings and Lending Associations (VSLAs) and money 

lenders. But demand for cash strongly co-varies within rural communities, so borrowing 

opportunities are few when capital is needed most and interest costs charged by moneylenders 

may be prohibitive (Ntakyo, 2018). 

2.3 Conceptual framework 

A large theoretical literature exists on rural labour markets and the role of labour tying. 

Multiple motives for labour tying are proposed. For example, Bardhan (1983) rationalised tied 

labour by cost minimizing behaviour of the landlord, who faces high costs to ensure supply of 

labour in peak periods. Labour tying also enables (valuable) consumption smoothing by workers, 

who would otherwise face a volatile wage schedule – varying with the seasons. The benefits of 

this smoothing service may be captured by the landlord who can lower the tied wage to make the 

worker indifferent between accepting a (low but fixed) tied wage or a volatile wage earned on
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 the casual market (Basu, 2002; Mukherjee & Ray, 1995; Caselli, 1997). In addition, Eswaran 

and Kotwal (1986) focused on supervision costs and special tasks, arguing that by entrusting tied 

workers with crucial tasks landlords can reduce monitoring costs. Tied labourers are expected to 

shirk less because they stand to lose their privileged position if caught. Of course tied labourers 

also have incentives to invest in farm-specific knowledge or skills.
2
 

The literature on labour tying is based on the context of rural India, characterized by a 

very skewed distribution of land and an abundant supply of labour. However, the land to labour 

ratio varies across space, and it is worthwhile to probe models starting from different premises. 

One alternative case is the one where labour supply is not perfectly elastic. As mentioned above, 

large parts of Africa are traditionally land abundant, and in the presence of urbanisation and 

commercial production, may face local scarcities of labour (Bryceson, 2002; de Haas, 2017; 

Duncan & Howell, 1992; Juif & Frankema, 2016; Mafeje, 1973; Ndalilah, 2012; Oya, 2010).  

Our model extends the literature by proposing a rural labour market characterized by an 

inelastic supply of labour, and a setting where labourers do not compete for jobs or drive down 

wages. Surely this assumption is too simplistic to describe real rural labour markets in Uganda, 

or elsewhere in Africa, but it captures the underlying idea that local labour supply is restricted 

(labour is locally scarce), and that rural-rural migration in response to wage differentials is 

limited. To further simplify the analysis we assume spatial movement is limited, and also assume 

there is no competition between landlords for workers. Instead, we assume a series of ultimatum 

games, where the landlord proposes a wage that is accepted by the worker, or not. Upon 

                                                 
2
 If  labour tying is a rational response to fluctuating demand for labour (in the context of a desire for smooth 

consumption patterns), then why is labour tying less prevalent today than in the past? The literature offers several 

suggestions. Mukherjee and Ray (1995) argue that peak period incentives for contract incompleteness on the supply 

side are responsible for the reduction in the incidence of tied labour. Bardhan (1979, 1983) points to advances in 

labour-saving technologies. Caselli (1997) proposes that alternative smoothing technologies (such as borrowing and 

saving) render labour tying less attractive for workers. 
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rejection, the landlord is unable to produce and earns nothing, and the worker also earns no 

income. In this setting, equilibrium wages will depend on whoever is able to exploit a first mover 

advantage, and propose the wage. The first mover should propose a wage that is on the other 

player’s indifference curve. Landlords should offer (low) wages so that workers are indifferent 

between working and not-working.
3
  

Production takes place in two periods: a peak season and a slack season. These periods 

together form one year. The year starts with a peak season, and a slack season follows after. 

During the peak period, the value marginal product of labour on the farm is “high.” In contrast, 

labour is not very productive during the slack season. To obtain a fixed level of output from a 

unit of land, one unit of labour is required. In the peak (slack) season, combining one unit of land 

and labour produces 𝑦𝑃 > 0 (𝑦𝑆 > 0). Obviously 𝑦𝑃 > 𝑦𝑆. We abstract from shirking, and 

assume perfect observability of effort across the seasons.  

Landlords can employ tied or casual labourers which, in the absence of shirking, are 

perfect substitutes in production. When accepting the landlord’s wage offer, tied workers are 

contracted for the entire year and receive the same wage across the seasons. In contrast, casual 

workers are (potentially) contracted per period, and receive a seasonal wage. Denote per season 

wages by 𝑤𝑖, where subscript 𝑖 ∈ (𝑃, 𝑆, 𝑇), and 𝑃 indicates peak, 𝑆 indicates slack and 𝑇 

indicates tied. For the theoretical model we consider the case of one landlord interacting with a 

single worker. The landlord is endowed with one unit of land, and the worker is endowed with 

one unit of labour. Production does not require any complementary inputs or capital, but the

                                                 
3
 Conversely, if workers were the first movers they would demand high wages that cream off the entire surplus and 

leave the landlord indifferent between producing and leaving the land fallow. We follow convention, and assume 

landlords are the first mover. 
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worker incurs a fixed cost (𝑒) when supplying labour. We assume both the landlord and worker 

have period-separable utility functions, and perfect information about 𝑦𝑃, 𝑦𝑆 and 𝑒.  

We follow Fehr and Schmidt (1999) and characterise utility of the worker as dependent 

on own income and income of the landlord. We assume workers are behindness averse, i.e. are 

sensitive to negative payoff inequalities (Bartling et al., 2009; Bartling & von Siemens, 2004). 

Utility of the landlord depends on output levels (varying across rounds) and the workers’ wage.  

We assume the landlord has access to a (storage) technology, allowing him to save 

between peak and slack season and smooth his consumption. This technology could simply be 

access to a microfinance institution where landlords can borrow in the slack season to smooth 

consumption, or access to a bank account where harvest proceeds from the peak season can be 

safely stored (see Dupas & Robinson (2013) why informal savings at home tend to be difficult). 

Even if landlords have diminishing marginal returns to income, they can shift consumption 

between the seasons at zero cost until the marginal returns to income (consumption) are equated 

across the seasons. We therefore assume landlord’s utility is linear in income. Workers do not 

have access to this technology in our basic treatment, and workers are assumed to display 

diminishing marginal returns to income. In case of a match, per period utility of the landlord is 

given by equation (2.1), and that of the worker is given by equation (2.2).   

𝑢𝐿𝐾(𝑦𝑖, 𝑤𝑖
𝐾, 𝛼) = (𝑦𝑖 − 𝑤𝑖

𝐾)𝛾𝑙, and       (2.1) 

𝑢𝑊𝐾(𝑤𝑖
𝐾, 𝑒, 𝑦𝑖, 𝛼) = (𝑤𝑖

𝐾)𝛾𝑤 − 𝑒 − 𝛼(𝑦𝑖 − 2𝑤𝑖
𝐾).     (2.2) 

We assume 𝛾𝑙 = 1, 𝛾𝑤 =
1

2
,  0 < 𝛼 ≤ 1. The exact value of 𝛾𝑤 is unimportant, as long as the 

value is smaller than one, so that there are diminishing marginal returns to income for the worker 
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(driving the desire to smooth income between seasons). Next, 𝐾 ∈ (𝐶, 𝐶𝑇, 𝐶𝑇𝑆) defines the three 

markets we will discuss below: casual market (𝐶); casual market when the landlord can also 

offer tied contracts (𝐶𝑇); and finally a casual market with tied contracts and where workers can 

also save and carry their earning from one season to the next (𝐶𝑇𝑆).  

The first term on the right-hand side of (2.1) captures net income from using the land. 

The first term on the right-hand side of (2.2) captures wage income for the worker, the second is 

the utility cost from working, and the third term represents behindness aversion.  

The landlord’s problem is to maximise his utility subject to the worker’s participation 

constraint. Optimal wages are defined by the workers reservation wage, or the wage that makes 

him indifferent between working and not working. 

2.3.1 A casual labour market 

Assume per period utility of the worker is given by equation (2.3).  

𝑢𝑊𝐶(𝑤𝑖
𝐶 , 𝑒, 𝑦𝑖 , 𝛼) = (𝑤𝑖

𝐶)
1

2 − 𝑒 − 𝛼(𝑦𝑖 − 2𝑤𝑖
𝐶)     (2.3) 

We normalise utility of the worker to zero if she does not work, which defines reservation 

utility for casual labour. Setting reservation utility  𝑢𝑊𝐶 (𝑤𝑖
𝐶 , 𝑒, 𝑦𝑖, 𝛼) = 0 defines the worker’s 

reservation wage 𝑤𝑖
𝐶 so that the worker supplies one unit of labour for wages 𝑤𝑖

𝐶 ≥ 𝑤𝑖
𝐶 . The 

optimal wage set by the landlord (𝑤𝑖
𝐶∗)  is given by  𝑤𝑖

𝐶∗ =  𝑤𝑖
𝐶: the peak wage is 𝑤𝑃

𝐶∗ =  𝑤𝑃
𝐶 , 

and the slack wage is 𝑤𝑆
𝐶∗ =  𝑤𝑆

𝐶 . Since 𝑤𝑖
𝐾∗′

(𝑦𝑖) > 0 (proof in Appendix 2A), and 𝑦𝑃 > 𝑦𝑆, it 

follows that 𝑤𝑃
𝐶∗ > 𝑤𝑆

𝐶∗. The optimal wage varies across the seasons because of behindness 

aversion: since landlords earn more in the peak season, workers also demand a higher wage.
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Prediction 1:  

i.  0 < 𝑤𝑆
𝐶∗ < 𝑤𝑃

𝐶∗. 

2.3.2 Introducing tied contracts 

Conventionally, tied contracts enable workers to smooth consumption while their income 

fluctuates with the seasons. Yearly utility of a tied worker is given by equation (2.4):  

𝑢𝑊𝐶𝑇(𝑤𝑇
𝐶𝑇 , 𝑒, 𝑦𝑃, 𝑦𝑆, 𝛼) = 2(𝑤𝑇

𝐶𝑇)
1

2 − 2𝑒 − 𝛼(𝑦𝑃 − 2𝑤𝑇
𝐶𝑇) − 𝛼(𝑦𝑆 − 2𝑤𝑇

𝐶𝑇)        (2.4) 

where 𝑤𝑇
𝐶𝑇 is the tied wage in the casual market when the landlord can offer tied contracts. 

Assume that workers on a tied wage contract compare their annual earnings with those of their 

landlord, so that for every season the tied worker’s utility depends on how his tied wage 

compares to the landlord’s average earnings: 

𝑢𝑊𝐶𝑇(𝑤𝑇
𝐶𝑇 , 𝑒, 𝑦𝑃, 𝑦𝑆, 𝛼) = (𝑤𝑇

𝐶𝑇)
1

2 − 𝑒 − 𝛼 (
1

2
(𝑦𝑃 + 𝑦𝑆) − 2𝑤𝑇

𝐶𝑇)  (2.5) 

Reservation utility of tied labourers is defined by 𝑢𝑊𝐶𝑇 = 0, so that  

𝑢𝑊𝐶𝑇 (𝑤𝑇
𝐶𝑇 , 𝑒, 𝑦𝑃, 𝑦𝑆, 𝛼) = 0 defines the reservation wage, 𝑤𝑇

𝐶𝑇. The optimal wage for tied 

labour (𝑤𝑇
𝐶𝑇∗) is simply 𝑤𝑇

𝐶𝑇∗ = 𝑤𝑇
𝐶𝑇. Defining optimal wage as a function of landlord 

endowment, 𝑤𝑖
𝐾∗(𝑦𝑖),  we show that 𝑤𝑖

𝐾∗′
(𝑦𝑖) > 0, and 𝑤𝑖

𝐾∗′′(𝑦𝑖) > 0 (proof in Appendix 

2A), 𝑤𝑖
𝐾∗(𝑦𝑖) is convex, so that 𝑤𝑖

𝐶𝑇∗ (
1

2
(𝑦𝑃 + 𝑦𝑆)) = 𝑤𝑇

𝐶𝑇∗ <
1

2
𝑤𝑆

𝐶∗(𝑦𝑠) +
1

2
𝑤𝑝

𝐶∗(𝑦𝑝). In 

words, the tied wage is lower than the average casual wage in the casual market without labour 

tying; therefore the first-moving landlord faces reduced costs and earns a higher income. 

Observe that we need behindness aversion for this result, as this explains the existence of 

seasonal fluctuations in casual wages – without such fluctuations the motive for labour tying 

disappears.  
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 Labour tying increases yearly income and welfare of the landlord in comparison to his 

yearly income and welfare in the casual market without tied contracts: 𝑢𝐿𝐶𝑇(𝑦𝑃, 𝑦𝑆, 𝑤𝑇
𝐶𝑇∗, 𝛼) >

 𝑢𝐿𝐶(𝑦𝑃, 𝑤𝑃
𝐶∗, 𝛼) + 𝑢𝐿𝐶(𝑦𝑆, 𝑤𝑆

𝐶∗, 𝛼). Assume the landlord has the opportunity to offer the worker 

both casual and tied contracts, and offers 𝑤𝑇
𝐶𝑇and 𝑤𝑃

𝐶𝑇 at the beginning of the peak season. He 

offers 𝑤𝑆
𝐶𝑇 later, when the slack season starts. Denote by 𝑤𝑃

𝐶𝑇∗ the equilibrium wage offered to 

casual labour in the peak period when a tied contract is available. Then optimal strategy for the 

landlord is to offer  𝑤𝑃
𝐶𝑇∗ < 𝑤𝑃

𝐶∗, so that the worker earns negative utility in the casual market 

and voluntarily selects into the tied labour contract.
4
   

Prediction 2: 

i.  𝑤𝑆
𝐶∗ < 𝑤𝑇

𝐶𝑇∗ < 𝑤𝑃
𝐶∗; 

ii.  𝑤𝑇
𝐶𝑇∗ <

1

2
(𝑤𝑆

𝐶∗ + 𝑤𝑝
𝐶∗); 

iii. 𝑤𝑃
𝐶𝑇∗ < 𝑤𝑃

𝐶∗. 

2.3.3 Introducing a saving technology for the worker 

If casual workers are also able to access the saving technology, they can shift income 

from the peak to the slack season and increase their utility. Denote by 𝑠 the amount saved by the 

worker in the peak period (and dis-saved in the slack period). The optimal amount to save (𝑠∗) 

for casual workers is given by 𝑠∗ =
1

2
(𝑤𝑃

𝐶𝑇𝑆 − 𝑤𝑆
𝐶𝑇𝑆) (see Appendix 2A for proof). This enables 

the casual worker to spend the same income each period, or 
1

2
(𝑤𝑃

𝐶𝑇𝑆 + 𝑤𝑆
𝐶𝑇𝑆), yielding per-

period utility:

                                                 
4
 Observe that this result would disappear in case of competition for labour between landlords as this undermines 

their first mover advantage. Bertrand competition for scarce labour would bid wages up, until eventually landlords 

are brought back to their reservation utility level.  
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𝑢𝑊𝐶𝑇𝑆(𝑤𝑖
𝐶𝑇𝑆, 𝑒, 𝑦𝑖, 𝛼, 𝑠∗) = (

1

2
(𝑤𝑝

𝐶𝑇𝑆 + 𝑤𝑆
𝐶𝑇𝑆))

1
2

− 𝑒 − 

                                                                           𝛼 (
1

2
(𝑦𝑃 + 𝑦𝑆) − (𝑤𝑃

𝐶𝑇𝑆 + 𝑤𝑆
𝐶𝑇𝑆))  (2.6)   

The ability to transfer income across periods increases the worker’s utility of working in 

the peak season (earning a high casual wage). Since part of the peak income can now be 

costlessly transferred to the slack season, where the marginal utility of income is higher, the 

casual worker would obtain a positive utility level if casual market wages did not adjust (that is: 

a utility level that exceeds reservation utility). However, in equilibrium wages adjust, and saving 

workers are brought back to zero utility. A landlord seeking to maximize his earnings will offer 

wages such that the worker is indifferent between not-working and working, and indifferent 

between casual and tied labour.  

This is formalised as follows. Denote by 𝑤𝑃
𝐶𝑇𝑆∗( 𝑤𝑆

𝐶𝑇𝑆∗) the equilibrium wage offered to 

casual labour in the peak (slack) period when the landlord can offer the tied contract and worker 

can save. Next 𝑤𝑇
𝐶𝑇𝑆∗ denotes the equilibrium wage offered to tied labour when workers can 

save. A landlord sets yearly utility from tied labour and causal labour at zero. He offers  𝑤𝑇
𝐶𝑇𝑆∗ =

𝑤𝑇
𝐶𝑇∗, and 𝑤𝑃

𝐶𝑇𝑆∗ and 𝑤𝑆
𝐶𝑇𝑆∗  such that (𝑤𝑆

𝐶𝑇𝑆∗ + 𝑤𝑃
𝐶𝑇𝑆∗) = 2𝑤𝑇

𝐶𝑇𝑆∗ < (𝑤𝑆
𝐶∗ + 𝑤𝑃

𝐶∗). The yearly 

utility level of a saving casual worker is given in (2.7), and the utility of a tied worker is given by 

(2.8): 

𝑢𝑊𝐶𝑇𝑆(𝑤𝑖
𝐶𝑇𝑆∗, 𝑒, 𝑦𝑃 , 𝑦𝑆 , 𝛼, 𝑠∗) = 2 ((

1

2
(𝑤𝑃

𝐶𝑇𝑆∗ + 𝑤𝑆
𝐶𝑇𝑆∗))

1

2
− 𝑒 − 𝛼 (

1

2
(𝑦𝑃 + 𝑦𝑆) − (𝑤𝑃

𝐶𝑇𝑆∗ + 𝑤𝑆
𝐶𝑇𝑆∗))) = 0    (2.7) 

𝑢𝑊𝐶𝑇𝑆(𝑤𝑇 , 𝑒, 𝑦𝑝, 𝑦𝑆, 𝛼) = 2 ((𝑤𝑇
𝐶𝑇𝑆∗)

1

2 − 𝑒 − 𝛼 (
1

2
(𝑦𝑃 + 𝑦𝑆) − 2𝑤𝑇

𝐶𝑇𝑆∗)) = 0                (2.8) 
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The landlord is also indifferent between tied labour (where he provides the smoothing service, at 

zero cost to himself) and casual labour (where the worker saves for herself).  Observe that these 

outcomes are different from the ones in Caselli (1997), where the introduction of a saving 

technology forced the landlord to increase the tied wage in order to remain “competitive.” In our 

case the landlord fully benefits from his first-mover advantage, which enables him to cream off 

all surplus from consumption smoothing that is created by either labour tying or saving. An 

important precondition for this is the assumption of perfect substitutability of casual and tied 

workers.
5
 

Prediction 3: 

i  𝑤𝑇
𝐶𝑇𝑆∗ = 𝑤𝑇

𝐶𝑇∗; 

ii  𝑤𝑃
𝐶𝑇𝑆∗ = 𝑤𝑃

𝐶𝑇∗; 

iii.  
1

2
(𝑤𝑆

𝐶𝑇𝑆∗ + 𝑤𝑃
𝐶𝑇𝑆∗) = 𝑤𝑇

𝐶𝑇𝑆∗; 

iv.  𝑠∗ =
1

2
(𝑤𝑃

𝐶𝑇𝑆∗ − 𝑤𝑆
𝐶𝑇𝑆∗). 

 Figure 2.1 summarizes these outcomes for worker and landlord income. From the model 

we obtain the following testable hypotheses. For the labour market with casual contracts only, (i) 

the peak wage exceeds the slack wage. The introduction of tied contracts implies: (ii) the tied 

wage is between the casual wages, and lower than the average casual wage on a casual market 

without tied contracts; and (iii) the average peak wage decreases. Further introducing a savings

                                                 
5
 Caselli (1997) and Eswaran and Kotwal (1985) suggest an efficiency wage explanation for labour tying: worker 

tasks in the slack and peak season are not the same. Slack season activities are crucial for farm performance but can 

be monitored only with a delay, creating scope for (casual) workers to shirk. To avoid shirking, landlords can offer 

tied (permanent) contracts. When workers move from tied to casual contracts (in response to access to credit) the 

landlords have an incentive to offer a higher permanent wage and attract them back to permanent work (reducing 

shirking). In our model and experiment, tasks in the slack and peak period are identical and tied and casual workers 

are perfect substitutes. 
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technology: (iv) leaves the tied wage unaffected; and (v) leaves casual wages unaffected 

compared to the context with only tied contracts (but again, lower than in the casual market 

without labour tying). When workers can save, labour costs for the landlord are the same on the 

tied and casual market.  

 

Figure 2.1: Pane1 (a) shows fluctuations in income of the landlord and worker in the casual market. Panel (b) shows incomes of 

landlord and worker in the casual market with tied contracts. The landlord obtains extra surplus from tied labour, and a tied 

worker obtains perfect smoothing of her income. Panel (c) shows income of landlord and worker in a casual market with tied 

contracts and saving technology for the worker. The landlord grabs extra surplus from the saving technology of the worker. A 

casual worker uses the saving technology to obtain perfect smoothing of her income. 
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2.4 Experiment and Data  

We designed a framed field experiment that mimics key elements of rural labour markets 

in Africa. The game consisted of two types of players: “landlords” and “workers”, who engage in 

a series of ultimatum wage offer games. Each treatment was played for 4 years (eight rounds), or 

four “peak seasons” and four “slack seasons.” Each landlord was paired with two workers, who 

could work on two different plots of land. There is no competition between workers, so the 

design maps one-on-one on the single-worker theory discussed above. At the beginning of each 

round the landlord offered a wage to his workers, who could individually accept or reject the 

offer. There was also no direct communication between landlords and workers, and there was no 

scope for cooperation or coordination among workers – interaction took place via enumerators.
6
 

In case a worker rejected the offer, both parties earned nothing. Workers accepting the offer were 

given a simple task, but this did not affect their earnings.
7
 The field experiment therefore is a 

modified ultimatum game.  

Within a year, the peak season always occurs first. During peak seasons, the landlords 

received 20,000 shillings per worker for successful matches, and during slack seasons landlords 

received only 5,000 shillings per employed worker.
 8

 Landlords had access to an automatic (and 

perfect) savings technology, allocating earnings equally to the two seasons within each year. 

Hence, upon acceptance of both wage offers, landlord’s seasonal income is 20,000 minus peak

                                                 
6
 Enumerators talked to the landlords and then informed each worker individually about the landlord’s offers and 

then provided feedback to the landlord about the total number of workers who had accepted and rejected. 

7
 Accepting workers were given 500 grams of mixed yellow and maroon beans to sort based on colour (for two 

minutes), but their productivity in this task did not affect their own earnings or those of the landlord. 

8
 At the time of experiment, USD 1 exchanged for 3600 Uganda shillings.  
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wage plus 5,000 minus slack wage, divided by two. This saving technology guarantees that 

landlords can costlessly shift income (consumption) between the seasons, enabling them to take 

advantage of income smoothing opportunities for the workers. Worker’s income per round was 

given by the wage minus a utility cost associated with working. Across all rounds and seasons 

we assume this cost equals 1,000 shillings. Enumerators recorded incomes for landlords and 

workers, and individually informed all players about their income after each round. Payoff 

functions were public information, so workers knew how much the landlord stood to gain from a 

“match.” After each treatment, one season was randomly chosen for payment (independently, for 

each respondent separately). This design provides risk averse workers with an incentive to 

“smooth” their earnings and avoid realizations with zero or low earnings. Randomly choosing 

one round for pay-out makes the game resemble the economic problem of interest (i.e., the 

importance of diminishing marginal utility from income and the role of savings).  

Reflecting the theoretical model above, we organised three experimental treatments.  

Casual market: This treatment simulated the casual labour market and allowed only one-

period (one-season) contracts. Before each peak and slack season the landlord extended wage 

offers, which workers accepted or rejected.  

Tied contracts: In this treatment, landlords offered seasonal wages as well as a “tied 

contract” covering both seasons (same wage across seasons). Before the peak season, the 

landlord made a peak offer and a tied wage offer. Workers accepted one offer, or rejected both. 

Casual or unemployed workers received another offer before the slack season.  

Savings technology: This treatment resembles the former, but also allows workers to 

carry earnings from one season to the next (within the same period). Workers accepting the peak 
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wage were asked at the beginning of the period how much they intended to shift to the slack 

season—if anything.  

We randomly varied the order in which we played these treatments at the village level, 

and have no reason to believe that differences in experimental play we observe between 

treatments may be caused by learning of the respondents or by experiences in earlier treatments. 

We conducted the experiment in ten randomly selected villages in Kiboga district, 

Central Uganda in March 2017. Kiboga is largely a rural district, with 77% of the population 

living in rural villages (MoWE, 2010). Agriculture is the major economic activity, and the main 

crops in the region are maize, beans, bananas, sweat potatoes, cassava, groundnuts, onions, 

cabbage and tomatoes. In each village we randomly selected eighteen household heads to 

participate in the experiment. After explaining the protocol (see Appendix 2B), we randomly 

assigned participants into six groups of three people each, and randomly picked one group 

member to play as landlord. We engaged each group separately in all three treatments. As 

mentioned, each treatment was played for eight rounds but per treatment only one season from 

one year was picked for actual payment for workers (for landlords one season-worker 

combination was picked). So payments for workers were based on one draw from 8 outcomes, 

and payments for landlords were based on one draw from 8 outcomes (2 workers and 4 years).  

In total, 180 respondents participated in 10 sessions of the experiment: 120 workers and 

60 landlords. In each session 18 randomly selected village members participated. While players 

knew who were the other participants in their session, play of the game was anonymous in the 

sense that respondents were randomly matched to the groups, and at the decision stage, workers 

were never informed of other workers’ choices. Matchings remained fixed throughout the 

session, and respondents consistently played the same role (landlord or worker). The fact that the
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same worker and landlord interacted repeatedly implies there is some scope for signalling (as in 

real life), but landlords offered only one wage to the two workers and could not distinguish 

between the workers by offering individual wages based on individual “signals.” Several 

examples were discussed after the protocol was explained, and we played one trial round before 

commencing the game. The experiment is summarized in a Figure in Appendix 2C. 

After the experiment we held a short exit survey to collect data on social-economic 

characteristics of the participants. In Table 2.1 we summarize these data, which demonstrate that 

the sample was balanced across the subsamples of workers and landlords. Sixty percent of the 

participants practice farming as their main occupation, 50 percent of the participants are women. 

Most participants attended primary school and are members of a VSLA. Hiring and selling 

causal labour was common to most respondents, and majority of subjects were also familiar with 

the concept labour tying. We did not ask qualitative questions about the motives of our 

respondents for their choices in the experiment.  

Table 2.1: Social-economic characteristics of participants 

Variable 

Landlords 

(N=60) 

Workers 

(N=120) 

P(1=2) 

Mean 

(1) 

SD Mean 

(2) 

SD  

Farm size (acres) 3.72 3.69 3.23 6.26 0.58 

Farm output (million shillings) 1.10 1.28 1.02 1.68 0.75 

Tied workers employed 2 6 2 7 0.97 

Casual workers employed 2 3 3 5 0.66 

Age 41.4 15 39.5 14 0.42 

Female 0.48 0.50 0.48 0.50 1 

Major occupation-farming  0.67 0.48 0.67 0.47 1 

Primary education 0.93 0.25 0.94 0.24 0.83 

VSLAs members 0.68 0.47 0.68 0.47 1 
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2.5 Identification 

We test key hypotheses by estimating a series of multivariate Ordinary Least Squares (OLS) 

models. In all the models, we use heteroscedasticity robust standard errors clustered at landlord 

level. The main dependent variable is wage offers by the landlord (peak, slack, or tied). Each 

year, landlords offer each type of wage (peak, slack and tied) to the workers; therefore the 

models are at year level. We control year fixed effects in our models. We first focus on 

behaviour in the casual market, and estimate model (2.9) for only casual market treatment 

observations: 

𝑤𝑙𝑘𝑡 = 𝛼0 + 𝜃1𝑃𝑒𝑎𝑘𝑘 + 휀𝑙𝑘𝑡,         (2.9) 

where 𝑤𝑙𝑘𝑡 is the wage offered by landlord 𝑙 in market 𝑘 and year 𝑡 and, 𝛼0 is the constant (or 

average wage offer in the slack period), 𝑃𝑒𝑎𝑘𝑘 is a dummy with value one during the peak 

season, and 휀𝑙𝑘𝑡 is the error term. Coefficient 𝜃1 picks up the difference between average peak 

wage offer and the average slack wage offer, which we expect to be positive because of 

behindness aversion, shown in prediction 1i: 𝜃1 > 0.  

Next, we turn to the observations from tied contracts treatment and estimate (2.10):  

𝑤𝑙𝑘𝑡 = 𝛼0 + 𝜑1𝑃𝑒𝑎𝑘𝑘 + 𝜑2𝑇𝑖𝑒𝑑𝑘 + 휀𝑙𝑘𝑡      (2.10) 

𝑇𝑖𝑒𝑑𝑘 is a dummy with value one for tied wage offers. Coefficient 𝜑2 estimates the difference 

between the average tied wage offer and average slack wage offer (which we expect to be 

positive from prediction 2i: 𝜑2 > 0). Our model also predicts (in prediction 2i)  that the average 

tied wage offer is lower than the average peak wage offer, or that 𝜑1 − 𝜑2 > 0. The model
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prediction (prediction 2ii) with respect to labour tying is that the tied wage is below the (average) 

casual wage for the markets without tied contracts, or that 𝜑2 <
�̂�1

2
.  

Next, we introduce the saving technology, pool the data from all treatments, and estimate 

model (2.11) for slack, peak, and tied wage offers separately: 

𝑤𝑙𝑘𝑡
𝑓

= 𝛼1
𝑓

+ 𝛽1
𝑓

𝑇𝑖𝑒𝑑𝑚𝑘𝑡𝑘 + 𝛽2
𝑓

𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑚𝑘𝑡𝑘 + 휀𝑙𝑘𝑡    (2.11) 

where f:{P,S,T} respectively denotes peak, slack and tied wage offer. For this model, 𝛼1
𝑓
 is the 

average peak or slack (or tied) wage offer in the casual (tied) market, 𝑇𝑖𝑒𝑑𝑚𝑘𝑡𝑘 is a dummy 

with value one for tied contracts treatment, and 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑚𝑘𝑡𝑘 is a dummy with value one for 

savings technology treatment. Coefficient 𝛽1
𝑓
 captures the effect on wage offers due to the 

presence of tied contracts. Coefficient 𝛽2
𝑓
 picks up the effect on wage offers due to the 

introduction of a saving technology. Based on the model we expect that peak wage decreases 

when the landlord can offer tied contract (prediction 2iii), or that 𝛽1
𝑃 < 0. We next test whether 

the introduction of a saving technology affects tied wage offers (prediction 3i), or that 𝛽2
𝑇 = 0 . 

We then test whether introduction on savings technology does not change peak wage offer 

(prediction 3ii), or that 𝛽2
𝑃 = 𝛽1

𝑃.   

 Our model predicts that when workers can save, the tied wage equals the average casual 

wage (prediction 3iii). To test this, we estimate (10) for only savings technology treatment 

observations and test 𝜑2 =
𝜑1

2
. 

Finally, we are interested in savings behaviour in the experiment, and estimate model 

(2.12) based on savings technology treatment to test prediction 3iv from our model:  

𝑜𝑝𝑡𝑠𝑎𝑣 − 𝑠𝑎𝑣𝑤𝑡 = 𝑆0 + 𝑆1𝑋𝑤 + 휀𝑤𝑡       (2.12) 
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where 𝑜𝑝𝑡𝑠𝑎𝑣 − 𝑠𝑎𝑣𝑤𝑡 is the difference between optimal savings (full income smoothing) and 

actual savings for worker 𝑤 in year 𝑡, 𝑋𝑤 is vector of control variables, and 휀𝑤𝑡 is the error term. 

As controls we include education and survey-based (i.e. hypothetical) measures of time – and 

risk preferences. If on average workers optimally smooth consumption, then 𝑆0 = 0.  

2.6 Results 

Figure 2.2 shows an overview of the variation in average wage offers, acceptance rates and 

landlord earnings across the three labour markets, enabling us to verify most model predictions. 

The top-left panel shows that the average peak wage offer is higher than the average slack wage 

offer on the casual labour market. But the sharing rule varies across the seasons: in peak seasons, 

the average wage offer is almost 27.5% of the surplus and in slack seasons the average wage 

offer is more than 40% of the surplus. Observe that the average tied offer is between the average 

peak and slack offers, and consistent with model predictions it is below the average casual 

market wage offer. When workers gain access to the savings technology, as predicted, the 

average peak wage offer, average slack wage offer are not changed. As predicted, average tied 

wage offers are not affected by the saving technology.
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Figure 2.2: Variation across markets by treatments; average wage offers (top-left), average wage offer acceptance 

rates (top-right), and average landlord earnings (bottom). 

The top-right panel summarizes acceptance rates. Almost 90% of the wage offers in the 

casual market are accepted by workers, suggesting the great majority of offers is evaluated as 

sufficiently fair. As predicted, introducing tied labour reduces acceptance rates in the casual 

market. However, acceptance rates are not reduced to zero – indeed, top-right panel reveals that 

even after introducing tied contracts the majority of the landlords and workers rely on the casual 

market for contracting. The introduction of the saving technology, however, does not appear to 

make the casual market more attractive.  

1
0
0

0
2

0
0

0
3

0
0

0
4

0
0

0
5

0
0

0

M
e

a
n

 w
a
g

e
 o

ff
e

r

Casual market Tied contracts Savings technology

Peak Slack

Tied

.2
.4

.6
.8

1

M
e

a
n

 a
c
c
e
p

ta
n
c
e

 r
a

te
Casual market Tied contracts Savings technology

Peak Slack

Tied

1
0
0
0
0

1
2
0
0
0

1
4
0
0
0

1
6
0
0
0

M
e
a
n
 a

n
n
u
a
l 
la

n
d
lo

rd
 e

a
rn

in
g
s
 p

e
r 

w
o
rk

e
r

Casual market Tied contracts Savings technology



Consumption Smoothing: Institutions, Incentives and Economic Outcomes 

41 
 

The bottom panel plots average earnings for landlords. Observe that tied contracts make the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>