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Abstract 

This paper investigates the role of weather risk, rate of time preferences and tenure 

security on the implementation of soil conservation strategies in rural Ethiopia. To this 

end we combine farm household level panel data, farm specific weather data, and 

subjective rate of time preferences measured using a hypothetical experiment. We find 

that weather risk plays an important role in increasing the rate of time preferences, 

reducing the propensity to invest in soil conservation. In addition, increased tenure 

security, in the form of land certificate holding, is shown to significantly increase 

investment in soil conservation. Although we find evidence that RTP, driven up by 

weather risk, dampen the incentive to invest in soil conservation, this inclination is 

dramatically reduced for households with higher tenure security. Our findings imply that 

increased weather variability under climate change could have devastating implications in 

terms of increased land degradation due to reduced investments in soil conservation and 

the resulting poverty trap for the people. However, it also points to the potential of adding 

tenure reform to the increasing number of climate change adaptation measures. 

Keywords: soil conservation, weather risk, rate of time preferences, land certification, 

Ethiopia 
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I. Introduction 

 

Sustainable land management and the adoption of soil conservation technologies can be a 

pivotal tool for enhancing food security for smallholder farmers in Sub-Saharan Africa 

(Kassie et al, 2012).1 Its role can be particularly relevant in the context of rain fed 

agricultural systems, characterized by notorious weather variablility. Notwithstanding 

their importance in both food security and reducing weather variability, and despite a 

number of national and international initiatives to encourage farmers to invest in them 

(Kassie et al., 2012), however, the adoption of agricultural technologies in developing 

countries is still low (Somda et al. 2002; Tenge et al. 2004; Jansen et al. 2006; Wollni et al. 

2010). While several factors has been identified as barriers to soil conservation 

investment in Africa2, short term planning horizons resulting from poverty and market 

imperfections are argued to be strong contributors to making investment in soil 

conservation unattractive (Pender, 1996).  

  Poverty and environmental degradation in developing countries form a nexus in 

which resource degradation, caused by heavy dependence on natural resources and 

agricultural stagnation, leads to deepening poverty further dependence on ecologically 

fragile environments (Mellor, 1988; Dasgupta, 1993; Dasgupta and Maler, 1994). These 

effective links between poverty and environmental degradation are formed by the 

absence of good access to credit and poor cash liquidity (both facets of notorious market 

imperfections), which lead to significant consumption-smoothing problems and, thereby, 

high subjective discount rates3 (Pender 1996; Holden et al. 1998). In this respect, 

                                                 
1 Given the role of soil fertility as one of the main biophysical limiting factors (Scherr and Yadav, 1996) 
the adoption of soil and water conservation technologies are important determinants of agricultural 
productivity (Christiaensen and Demery 2007; Morris et al. 2007; Kassie et al., 2008). 
2 Among others, these include household endowments of physical and human capital (Asfaw and Admassie 
2004; Pender and Fafchamps 2005; Ersado et al. 2003), agricultural extension  (Abrar et al. 2004; Mulat et 
al. 1998), limited off-farm opportunities (Pender and Gebremedhin 2004; Pender et al. 2003), limited 
profitability (Croppenstedt et al. 2003; Dadi et al. 2004; World Bank 2006), and population pressure 
(Grepperud 1996) tenure insecurity (Deininger et al. 2003; Benin and Pender 2001; Holden and Yohannes 
2002; Gebremedhin and Swinton 2003; Alemu 1999).   
3 In a theoretical economy, with perfectly functioning markets and perfect information, the market rate of 
interest would equal the intertemporal rate of substitution (RTP) (Holden et al., 1998). However, market 
imperfections in credit markets cause the relationship between interest rates and time preferences to be 
tenuous or disconnected (Binswanger and Rosenzweig, 1986; Pender and Walker, 1990). Empirical 
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individual RTPs can be indicators of the level of poverty and immediate consumption 

smoothing problems of people living in rural areas in developing countries where credit 

and other markets are poorly developed (Reardon and Vosti, 1995; Holden et al., 1998; 

Shively, 2001). Individual rates of time preference, with their direct importance in 

determining the worthiness of investment decisions, are expected hinder  investment 

decisions in environments where their values are high (Deaton, 1991)4.  

Empirical studies that assess the links between rate of time preferences and soil 

conservation investments also confirm that households with high subjective discount 

rates are less likely to adopt soil conservation technologies (Jagger and Pender, 2003; 

Shiferaw and Holden; 1999;  Shiferaw and Holden, 2000; Godoy et al., xxx; Yesuf and 

Kohlin, 2008). Despite this wealth of evidence on the empirical relationship between rate 

of time preferences and soil conservation investment, however, we identify three gaps 

that remain unexplored: endogeneity of RTP in soil conservation, the role of shocks in 

determining RTP, and the need for exogenous changes in the tenure structure to clearly 

understand the relationships between our two key variables.  

Our premise of the relationship between RTP and shocks extends from the 

literature on the endogenous determination of time preferences, in which Samuelson’s 

(1937) discounted utility model and the exogeneity of rate of time preferences as a way 

of modelling intertemporal choice is challenged. The view that time preference is an 

amalgamation of various factors was favoured by early theoretical and empirical studies 

that postulate its variation across in time and across individuals (Bohm-Bawerk; 1914 

Bohm-Bawerk, 1891), show a correlation between time preference and consumption 

flows (Uzawa, 1968; Lucas and Stokey, 1984; Epstein;  1987), and most importantly,  

emphasize the size of income as a major determinant of an individual's rate of time 

preference (Fisher, 1930). More recent empirical research shows that rate of time 

preference depends on the magnitude and the sign of reward and on the time horizon 

(Loewenstein and Thaler 1989, Thaler 1981), income (Lawrance, 1991; Poulos and 

Whittington, 2000) investment in farsightedness (Haaparanta and Puhakka, 2004),  age 

                                                                                                                                                 
evidence on the measurement of RTPs supports this argument such that poorer households and/or 
households with severe immediate cash needs had higher RTPs (Holden et al., 1998; Yesuf, 2004)  
 
4 Similar arguments are posed by Mink (1993; Holden et al., 1998; Holden and Shiferaw, 2002; Holden and 
Yohannes, 2002; Pender and Kerr, 1998) 



5 

education , female gender, religious participation (Bishai, 2004), increase in inflation rate 

and government spending (Liutang, 2005; Devereux, 1991), alcohol and substance 

addiction (Bretteville-Jensen,1999; Smith et al., 2005).  

At the core of the relationship between RTP and shocks lies the notion of certain 

present and unknown future, such that discount rates are believed to change in response 

to the degree of uncertainty about the future (Halevy 2008; Lawrence, 1991). In line with 

this, Becker and Mulligan (1997) show that among other factors such as wealth, and 

mortality, uncertainty, affects the degree of time preference. In addition, other empirical 

studies show that that introducing uncertainty to both current and future rewards can 

dramatically affect estimated discount rates (Keren and Peter Roelofsma, 1995; Albrecht 

and Weber, 1996; Hamayashi, 2008; Parkin 1988; Graff, Zivin and Damon, 2010; 

Komolos et al. 2004).  

An additional critical determinant of soil conservation is the provision of secure 

property rights to land as peasants are not likely to invest in land conservation if they are 

uncertain that they will derive benefits from their investments (Cruz and Gibbs, 1990; 

Feder and Feeny, 1993). However, empirical evidence on the links between tenure 

security and agricultural technology adoption has been mixed. A number of studies find 

insecurity of land rights to be an important deterrent of long-term land investment 

decisions (e.g. Besley, 1995; Alemu 1999; and Gebremedhin and Swinton 2003; Yesuf 

and Kohlin, 2008; Besley 1995; Haavelmo 1960; Jorgenson 1967)5. However, tenure 

security indicators are also shown to have little effects in increasing willingness to invest 

and the level of investment made (e.g.Holden and Hagos, 2006; Godoy et al, xxx). 

Furthermore, land-related investments can enhance security, suggesting a causal 

relationship that works in the opposite direction (Brasselle et al., 2002). In some cases, 

variation in land tenure security would not apparent enough to warrant their inclusion in 

empirical analyses, despite their perceived importance (Shiferaw and Holden, 1999). This 

implies that exogenous policy changes related to tenure security could come in handy in 

assessing the impacts of tenure security in soil conservation investment. 

                                                 
5 Empirical evidence across the developing world also supports this claim. Examples include China 
(Jacoby, Li, and Rozelle 2002), Thailand (Feder et al. 1988), Latin America (Bandiera 2007; Deininger and 
Chamorro 2004; Field, Field, and Torero 2006; Fort 2007), Eastern Europe (Rozelle and Swinnen 2004), 
and Africa (Deininger and Jin 2006; Goldstein and Udry 2008; Holden, Deininger, and Ghebru 2009). 



6 

The central hypothesis of this paper is that the lower the tendency to invest in soil 

conservation is the result of the larger the rate of time preference of farm households. 

Due to the possible endogeneity of rate of time preferences to investment in soil 

conservation, idiosyncratic and self-reported or exogenous weather shocks are used as 

instruments, which enable us to investigate the impact of weather shocks on soil 

conservation investment through their impact on rate of time preferences. Given that 

these shocks are expected to drive up the rate of time preferences, the larger the rate of 

time preference of farm households due to self-reported or exogenous weather shocks, 

the lower the tendency to invest in soil conservation practicesi.  Furthermore, as enhanced 

tenure security generally leads to improved investment on land, the land certification 

program is likely to enhance farm level conservation investment. In sum, we aim at 

assessing the impact of RTP as a behavioural driver (conditioned by environmental 

shocks) and exogenous institiutional changes (measured by land certification) on 

conservation decisions.  

Our identification strategy is very simple. We model the problem in two stages. In 

the first stage, rates of time preferences (rtp, henceforth) are explained by the exogenous 

variation in weather risk. We then regress the fitted value against the conservation 

variable. This allows us to isolate the part of rtp that is explained by weather risk and 

estimate its role on conservation. This is to our knowledge a novel exercise.ii The 

implications of behavioural impacts of weather risk are potentially vast.  An effect on 

time preferences could, for example, contribute to poverty traps. Farmers that invest less 

in soil conservation they may be more vulnerable. This can set them on dynamic paths 

toward low-wealth equilibria known as poverty traps, essentially by pushing a household 

beyond a critical asset threshold under which its ability to save, invest in productive 

capital, and mitigate risk is severely threatened.iii   

To investigate the effect of RTP’s on conservation we use panel data from 

household surveys in the Ethiopian highlands. We use fitted value from the rate of time 

preferences model.  We find that these are negatively correlated with conservation. This 

provides support to the hypothesis that weather shocks can affect RTP and this may 

dampen the incentive to invest in soil. 
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To investigate the effect of weather risk on RTP’s, and its implications in terms of 

soil conservation we use panel data from household surveys in the Ethiopian highlands. 

We measure time preferences with a stated preference experiment, and time-invariant 

household characteristics are controlled for using household fixed effects. The 

experiment and the surveys were conducted two years apart, in 2005 and 2007. We 

accessed rainfall data in the months before the experiments and calculated the coefficient 

of variation. To attribute farm level specific rainfall data we used the thin spline method. 

We thus obtained and objective measure of the possible exposure to weather risk 

experience by the individual household before their time preferences was calculated. 

Given that weather is random we use its variation as a treatment in a quasi-experimental 

set up.  As mentioned earlier, the rtp explained by weather risk is then used in a panel 

data set up to analyze its impact on soil conservation.  

 

II. Land degradation, climate change, and tenure insecurity in Ethiopia 

Land degradation is one of the major environmental problems in the highlands of 

Ethiopia. The country has one of the highest rates of soil nutrient depletion in Sub-

Saharan Africa (Stoorvogel and Smaling 1990; Grepperud 1996; FAO 2001; Shiferaw 

and Holden,1997). Incentives to invest in soil conservation technologies may 

substantially less effective when outcomes of adopting such technologies are conditioned 

by other stochastic or random factors, such as rainfall variability- a characteristic feature 

of Ethiopian agriculture6. With agriculture almost completely dependent on rainfall, rain 

rules the lives and well-being of many rural Ethiopians. It determines whether they will 

have enough to eat and whether they will be able to provide basic necessities and earn a 

living. Indeed, the dependence on rainfall andits erratic pattern has largely contributed to 

the food shortages and crop crises that farmers are constantly faced with. Even in good 

years, the one-time harvest or crop may be too little to meet the yearly household needs; 

                                                 
6 The consideration of risk plays an important role in the choice of production inputs and the adoption of 
technologies, particularly in a situation where insurance markets function so poorly (or are completely 
missing), that it is difficult to pass the risks to a third party (Just and Zilberman 1988; Rozenzweig and 
Binswanger 1993; Shively 1997, 2001; Yesuf 2003; Yesuf and Kohlin, 2008).  The evidence on the 
significance of households’ attitudes toward risk aversion suggests the important role of risk and the 
household’s risk-bearing capacity in the decision to intensify conservation measures (Holden and Hagos, 
2006). 
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as a result, the majority of Ethiopia’s rural people remain food insecure (Devereux 

2000)7. 

Rainfall contributes to poverty both directly, through actual losses from rainfall 

shocks, and indirectly, through responses to the threat of crisis. In particular,  not only 

will the farmers and their families go hungry, but they also will be forced to sell or 

consume their plough animals in order to survive. They are then significantly worse off 

than before because they can no longer farm effectively when the rains return (Barret et 

al. 2007).  

In addition weather variability, our other key variable of analysis is tenure 

insecurity. This measure is of particular importance as the Ethiopian land tenure system 

has long been synonymous with tenure insecurity of the rural masses particularly since 

the 1975 radical land reform which bestowed ownership rights to the state and usufruct 

rights to farmers (Kebede, 2008). However, prohibition of land leases that were in place 

during the Derg regime has been lifted under the EPRDF government, in power since 

1991 (Gebreegziabher et al., 2012). 

The most recent land law i.e., the Federal Rural Land Administration and Use 

Proclamation (Proclamation 456/2005), accords the regions of Ethiopia a range of 

administrative and legislative powers, including land administration. Particular to the 

Amhara region, the Amhara National Regional State Rural Land Administration and Use 

System Implementation Regulation (Regulation No. 51/2007) and the Amhara National 

Regional State Revised Rural Land Administration and Use Proclamation (Proclamation 

No. 133/2006) emphasizes that the right to land is dependent on residency in a rural area 

and engagement in agricultural activities and that any person granted rural land shall be 

given land holding certificate as a legal certificate of the holder. The certificate holder 

has the right to use the land but can also bequeath it and give it to dependants and in rent 

for a maximum duration of rent time of 25 years and renewable after the completion of 

                                                 
7Ethiopia has experienced at least five major national droughts since 1980, along with dozens of localized 
ones (World Bank 2008b). These cycles of drought create poverty traps for many households, constantly 
consuming any build up of assets and increase in income. Evidence shows that about half of all rural 
households in the country experienced at least one major drought during the five years preceding 2004. The 
evidence also suggests that these shocks are a major cause of transient poverty. That is, had Ethiopian 
households been able to smooth consumption, then poverty in 2004 would have been at least 14 percent 
lower, which translates into 11 million fewer people falling below the poverty line. (Dercon 2009). 
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the agreement period. The law also stipulates that any land rent agreement made for more 

than 3 years shall be made in writing. The law also states that the lessee shall not, 

partially or fully, re-rent the land to the third party, unless otherwise indicated in the rent 

agreement that the lessee has right to do so (ANRS, 2007). These laws have two 

implications. First, the introduction of certification could improve tenure security, 

encouraging land rentals and longer duration of contracts. However, the fact that there is 

a time limit on the rentals and details of the terms of the contract has to be notified to 

third parties (government authority) implies that there are still elements of control on the 

way land rental markets are run in Ethiopia.  

Key features of the Ethiopian land certification program have been previously 

assessed in  relation to several economic variables of interest A recent study by Holden et 

al. (2011a) show that the land certification program in the Tigray Region in Ethiopia 

enhanced female heads of household’s participation in the land rental market. The same 

effect has also been found in the Amhara region in Ethiopia by Deininger et al. (2011). In 

addition, Bezabih et al. (2012) analyze the effect of land certification on productivity of 

female farmers via the land rental market and find significant impacts of the program in 

increasing the productivity of land owned by female headed households. 

III.  Data  

Ethiopia’s frequent and well-documented exposure to weather shocks makes it a prime 

area to investigate the behavioural dimension of environmental shocks8.  

The focuses of our study are randomly selected agricultural households in 14 

villages from East Gojjam and South Wollo zones in the Amhara region in the highlands 

of Ethiopia. The vast majority of the population in these areas is dependent on rain fed 

agriculture. The altitude is above 1500 meters and particularly South Wollo has a very 

precipitous landscape with the Rift Valley to the East and the Blue Nile gorge to the 

West. Rainfall is erratic and the area is notorious for recurrent droughts over the last 

                                                 
8 During the last forty years, Ethiopia has experienced many severe droughts, leading to production levels 
that fell short of basic subsistence levels for many farm households (Relief Society of Tigray 1995) with 
adverse effects on farm household consumption and welfare (Dercon 2004, 2005).  
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decades, necessitating both domestic and international relief interventions. The steep hills 

are to a large extent denuded of vegetation. Marginal lands are cultivated due to high 

population pressure, and soil erosion is a serious problem for the already low productivity 

in agriculture. In short, this might very well be one of the poorest and most vulnerable 

populations in the world. These are subsistence farm households whose agricultural 

production is largely consumed within the family network.  

A panel data collection effort was initiated in this area in the late 1990’s by Addis 

Ababa University in collaboration with the University of Gothenburg. The purpose of the 

data collection was to understand the links between poverty and natural resource 

utilization in the Highlands of Ethiopia. To date, four rounds of the Ethiopian 

Environmental Household Survey (EEHS) have been collected, in 2000, 2002, 2005 and 

2007. The last two rounds of the survey, which are being used in this paper, cover 1,720 

households in 14 villages in the two regions.   

The survey includes two features that are used in this paper. One is a module that asks 

which shocks the households have experienced in the previous two years. We ask 

households to report whether they experienced drought, extreme rainfall or floods, frosts, 

and other weather-related shocks, as well as a number of health shocks and extreme 

economic events.  The second feature is a stated preference experiment that elicits 

subjective time preferences by asking respondents a series of questions in which they 

choose between a payment of ETB 50iv today and a higher valuev in 12 months’ time. 

This was a hypothetical experiment.  The experimental design drew on the design 

implemented by Yesuf (2004) in the 2002 round of the survey that included a number of 
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methodological tests, including tests for real and hypothetical payments, see also Yesuf 

and Bluffstone (2009).  

Basic descriptive statistics are presented in Table 1. The dependent variable used in our 

analysis is the rate of time preference (RTP) estimated from the choice experiment data, 

and the key independent variable of interest is a dummy variable indicating that a 

household experienced an environmental shock in the two years preceding the interview.  

Shocks that we include in this variable are weather related such as drought and floods. 

These affect a substantial portion of the sample: 27% of households report that they 

experienced an environmental shock in the two years before the first survey round, and 

38% before the second round.  Almost one in two households reported a shock over the 

total time period that our surveys covered. Table 1 also presents descriptive statistics on 

characteristics of the household (such as age and gender of household head, number of 

adults and the number of children in the household), which we later use to control for 

household composition. We also include controls for assets endowments such as 

livestock (aggregated in tropical livestock units) and land.  In addition we insert some 

location variables such as, altitude, and distance to the market town to control 

agroecology, market access and marginality.  Some of these controls will not appear in 

the panel data analysis as they are time invariant.  

The weather variable was constructed from the respective monthly data from the 

stations in the neighbourhood of the farm. Then, the Inverse Distance Weighing method 

of spatial interpolation was used to impute the household specific rainfall (and their 

variability) using latitude and longitude information of each household.  
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IV.  Econometric strategy  

The main objective of the empirical analysis is to assess the impacts of rate of time 

preferences (as explained by environmental shocks) on the one hand and changes in 

tenure security ( induced by the land certification program) on soil conservation 

investment decisions of agricultural households, based on data discussed in the previous 

section. We argue that climatic and self-reported shocks are crucial determinants of rate 

of time preferences because the majority of rural households in Ethiopia are rain-fed 

farmers and their discount rates is likely to be affected by such factors that have primary 

roles in conditioning agricultural activities. In addition, tenure security-that is expected to 

be responsive to land reforms such as the land certification program- is likely to stimulate 

conservation activities. Accordingly equation (1) presents the causal relationships 

between shocks and rate of time preferences.  

0 2 3 4  (1)

 

where, household h, and year t, the left hand side of (1) represents the value of the 

RTP for household h over the period t.  Shock exposure is captured by self-reported 

shock  and the observed rainfall variability at the household level is represented 

by .  Households’ socioeconomic characteristics are represented by ,   including 

variables for household size, the number of children, age of the household head, 

endowments/wealth (livestock and land).  

We estimate the causal effect of shocks on households’ RTP using a fixed effect panel 

data estimator. This allows controlling for time invariant characteristics of the household. 

Our econometric analysis on the impact on soil conservation of (shock-dependent) 

rate of time preferences and land certification is based on equation (2): 

0 1 2 3  (2)

where, household h, and year t,  is a dummy variable indicating whether a household 

has a soil conservation investment structure or not; 	is the predicted rate of time 

preferences from equation (1);  is the weather risk variable. represents observable 
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socioeconomic characteristics, and  is a vector of observable physical plot 

characteristics. Finally, represents unobservable time-invariant household 

characteristics and denotes the remainder disturbance that can vary over time as well 

asacross households. In order to analyze the specific impacts of certification, we also run 

separate regressions for households located within the certified villages at the time of the 

2005 survey (treated villages)and those located within the non-certified villages at the 

time of the same survey (control villages). 

 

V. Discussion of the results 

In this section we present and discuss the results of emprical investigation of the role of 

shocks, rate of time preferences and tenure security (in the form of land certification) on 

the decision to adopt soil and water conservation in rural Ethiopia. Though our main 

focus is on the relationship between these key variables, we also identify other variables 

which do have a possible effect on SWC. In addition, since our focus is on aspect of the 

rate of time preferences that is affected by shocks, we estimate the relationships between 

rate of time preferences and shocks. Results are presented in Tables 2 and 3. 

From Table 2, columns from 1 to 2 report the results of the estimation when socio 

economic characteristics are included. The variable land was essentially time invariant 

and therefore was dropped. The coefficient estimate for shock is positive and significant, 

indicating that RTP increases in response to more rainfall variability. The implication of 

this result is that farm households that are exposed to unexpected low or large level of 

rainfall are less forward looking.  

Arguably this impact can be sensitive to the level of assets owned by the 

household. In order to capture this, we control for the interaction between the following 

variables: shock and livestock, shock and land. We also include the interaction between 

the number of children and shock. The results are very interesting. The variable shock is 

no longer significant. But its interaction with both livestock and land are positive and 

significant.  

[TABLE 2 about here] 
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Table 3 presents the impact of weather risk on soil conservation under lower and higher 

tenure security. Based on the results in Column(1), fitted value of RTP has a strong and 

negative coefficient indicating that rate of time preferences due to uncertainty could act 

as a hinderant to soil conservation efforts. However, the coefficient of the fitted value 

drops in magnitude and significance once the weather variability is controlled for. This 

simple comparison, however, could be misleading as it does not distinguish between the 

groups that receive certification and those that do not. 

The last two columns of table (3) present the effects of certification on soil 

conservation. In the case of column (3), for farm households who did not receive 

certification, the effect of both rate of time preference and weather risk is negative. In 

column (4) for farm households that received certification, rate of time preferences are 

not significant while weather risk is a significant determinant of soil conservation. These 

results imply that certification-induced tenure security significantly increases soil 

conservation investment, the effect of which is significant to offset shorter planning 

horizons induced by weather uncertainty. 

 [TABLE 3 about here] 

 

VII. Conclusion 

We present robust evidence that weather risk, measured in terms of short term and long 

term rainfall and temperature observations, have a positive impact on rates of time 

preference. We also find evidence that RTP driven up by weather risk dampen the 

incentive to invest in soil conservation. Our findings imply that households’ asset 

dynamics, traditionally strongly associated with poverty traps, could on their own, be 

inadequate indicators of vulnerability.  Households could set off on dynamic paths 

toward poverty traps not only because of direct shocks to asset levels, but also due to 

deeper behavioural influences that cause household members to be less forward-looking.  

Thus, a straightforward notion of a critical asset threshold might not be enough to help 

recognize the most critical circumstances.  

 However, we found no evidence that the rate of time preferences respond to self-

reported shocks. Conceivable explanations are that climatic shocks, such as bad weather 
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conditions, could form a major form of shock with devastating consequences, limiting the 

impact of other types of idiosyncratic shocks.  

In addition, we evaluated the impacts of the Ethiopian land certification program 

on rural households' decisions to carry out soil conservation investments. We used panel 

data collected in two surveys from 2005to 2007. We found evidence that participation in 

the program leads households to invest in soil conservation activities. In the presence of 

massive tenure insecurity before the certification program, it is plausible that households 

were encouraged to and chosen to make use of their labour available into the activities.  

The certification program has only been implemented in larger scale since 2005, 

and it may be too early to say what the longer-term impacts are. Looking at our findings, 

it appears the program encourages investment in land, which may have stronger long 

term consequences. Thus, the program does seem to have raised the long-term income 

earning potential of the households in the survey.  

In sum, our findings imply that increased weather variability under climate 

change could have devastating implications in terms of increased land degradation due to 

reduced investments in soil conservation and the resulting poverty trap for the people. 

However, it also points to the potential of adding tenure reform to the increasing number 

of climate change adaptation measures. Further research is however needed to investigate 

differential impacts of shocks on RTP, to more precisely identify whether certain 

households could be vulnerable to entering dynamic paths toward low-wealth equilibria 

at higher asset levels than other households. 
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Table 1 Descriptive statistics 

Variables Mean                            Std. Dev.  

Min        Max 

Rate of time preference (RTP) 1.038 0.53 0 1.36 

Rainfall variability (Annual coefficient of 

variation of rainfall) 

0.34 0.09 0.05 1.14 

Shock before first round  27 %    

Shock before second round 38%    

Age  51.2 14.8 15 97 

Gender (1=male) 1.16 0.36 1 2 

Number of Children 2.804 1.410 1 7 

Number of Adults  2.703 1.184 1 8 

Livestock (in equivalent units) 8.46 11.35 0.9 59 

Land (in hectares) 1.173 0.784 0.1 3.5 

Altitude (masl) 2549 32.37 1979 3060

 Distance to market town (in minutes) 77.96 56.964 0 280 



23 

  

 

Table 2 Shock and Rate of time preference - panel data estimator  

 Self - reported Weather dataa 

 (1) (2) (4) (5) 

Shock 0.180*** 0.179*** 3.803*** 3.875*** 

 (0.0410) (0.0462) (0.657) (0.693) 

Age -0.00111 -0.00107 -0.000232 -0.000305 

 (0.00279) (0.00273) (0.00323) (0.00324) 

Gender 0.00325 0.00271 -0.0151 -0.0143 

 (0.0519) (0.0442) (0.0531) (0.0532) 

Education 0.0104 0.0104* 0.00935 0.00914 

 (0.00674) (0.00572) (0.00592) (0.00595) 

# of Adults 0.0177 0.0176 0.0170 0.0173 

 (0.0156) (0.0125) (0.0132) (0.0133) 

# of Children -0.000577 -0.000638 0.000453 0.000764 

 (0.0145) (0.0135) (0.0166) (0.0166) 

Livestock -0.00217 -0.00193 0.000306 -0.000236 

 (0.00216) (0.00295) (0.00231) (0.00284) 

Time effects no yes no yes 

N 2113 2113 2113 2113 

a  Rainfall variability is used in place of self reported shocks. 

Robust Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01. 
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Table 3.Rtp and conservation 

   
No tenure 
security 

Tenure 
security 

 conservation conservation conservation conservation 
 (1) (2)   
Fitted value rtp -2.385*** -1.898** -1.98* 0.585 
 (0.717) (0.794) (1.02) (0.62) 
     
Year dummy -0.0290 -0.178 -0.35* -0.26** 
 (0.141) (0.158) (0.19) (0.125) 
     
Weather risk  -7.208* -6.99*** -0.26** 
  (3.840) (1.75) (0.125) 
     
Constant 4.021*** 6.080***  7.9*** 
 (0.767) (1.229)  (0.87) 
N 1650 1648   
adj. R2 0.100 0.151   

Standard errors in parentheses 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 4 Testing for random assignment of shock variable. Probit estimates 

 

Dependent variable: Shock 

Age -0.000164 

 (0.00222) 

Gender 0.0797 

 (0.0983) 

Education 0.00676 

 (0.0140) 

# of Adults 0.0669** 

 (0.0317) 

# of Children 0.0308 

 (0.0247) 

Livestock -0.00123 

 (0.00303) 

Land 0.0670 

 (0.0668) 

Altitude -0.00000556 

 (0.00000663) 

Distance from the market town -0.00135 

 (0.000832) 

Participation in PSNP 0.0556 

 (0.0911) 

N:1204 

Pseudo R2 =  0.0100 
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Table 5 Shocks within one year from survey vs. more than one year  

 

 

 

(1)  (2) 

Shocks within 

one year from 

survey 

0.150** Rainfall Variability 

within one year from 

survey 

2.127*** 

 (0.0678)  (0.289) 

Participation in 

PSNP 

0.0167  -0.0486 

 (0.0685)  (0.0664) 

Shock* 

Participation in 

PSNP 

0.150**  2.127*** 

Participation in 

PSNP 

(0.0678)  (0.289) 

Year fixed effects yes  yes 

N 385  385 

adj. R2 0.779  0.795 

Other regressors not reported. Robust Standard errors in parentheses; * p < 0.10, ** p < 0.05, 

*** p < 0.01 

 

 

 

                                                 
i Risk might drive up rts’s by changing expectations of future welfare relative to current welfare and by 
increasing uncertainty over these expectations. 
ii Voors et. al. (2012) find a causal effect of exposure to violence on risk behavior and time preferences.  
These authors note that, while endogenous preferences are a stark departure from standard neoclassical 
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economic theory, other social scientists embrace the notion that  shocks can indeed alter outlook and, in 
economists’ terms, underlying preference parameters.   
 
iv ETB 50 in June 2005 was equal to approximately USD 5.70 while in June 2007 it was worth about USD 
5.50. 
v The values were ETB 65, 80, 105, 130, 160, 195 presented as repeated, randomized choice sets. 


