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Abstract: The increasing population pressure in the rural areas of Sub-Saharan Africa has caused
land degradation as well as an increase in the number of landless farmers. To promote a
conservation-oriented utilization of communal lands and increase the livelihood of poor farmers,
the Ethiopian government introduced a program to distribute less-utilized communal lands to
landless farmers. This study identified the social norms related to natural resource conservation
that affect the participation in this program. Using data from 477 farmer households in northern
Ethiopia, we estimated probit models with endogenous regressors for the determinants of social
norms and their impacts on program participation. The results show that social norms related to
conservation positively affect program participation. Regarding policy implication of the findings, an
intervention to improve the social norms of local farmers leads to sustainable resource conservation
without reducing intrinsic motivation of the local people. A conservation-oriented utilization of the
communal lands would be more effective if the land distribution program was accompanied by other
programs to improve the social norms in the villages.
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1. Introduction

Population pressure on arable land is a global issue, although it occurs differently in different
contexts. In this study, we analyzed it in the Ethiopian context, which is characterized by significant
dilemmas about how to bring simultaneous improvements to both natural resource management and
rural well-being [1]. Such challenges have mainly arisen due to rapid increases in rural populations,
and numerous countries are struggling to increase their per capita farm incomes [2,3]. The high
population pressure on arable land has caused farmland scarcity. In developing countries, poverty
and improper land management institutions increase the negative impact of population growth [4–6].
Social norms have had a continuing impact on human well-being and environmental condition across
the globe. This study identified the social norms related to natural resource conservation in the
Ethiopian context and how they affect participation in conservation-oriented government programs.

In Ethiopia, the total population increased by four times between 1965 and 2015; as a result,
per capita arable land decreased to about one third of what it was in 1965 [7]. This has resulted in
a lack of opportunity for people to improve their livelihoods in areas where non-farm employment
opportunities are limited. In particular, the population pressure has created many landless farmers in
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the Ethiopian highlands [8,9] and increased animal grazing and firewood collection from the communal
lands, resulting in the degradation of natural resources [3,10].

To solve the problem of land shortages in rural areas while conserving the communal lands,
the government of the Tigray region in Ethiopia introduced a program in 2011 to distribute communal
lands to landless farmers [11,12]. This program encourages farmers to conduct productive activities
that contribute to land conservation, such as forestry, agroforestry, and fruit cultivation, on less-utilized
communal lands. Although this program is expected to benefit farmers, lead to income growth, and
achieve soil and water conservation, participation rates differ among the communities. Using the
survey data from various environments, including lowlands and highlands, in the Tigray region, Berhe
and Hoag [12] showed that social and administrative factors affect program participation. However,
the participation rates vary even between districts where natural and socioeconomic conditions are
almost identical; thus, the participation rates must be affected by other factors.

Ostrom [13,14] and other social scientists argued that norms are important sources of collective
action for natural resource conservation. Chen, et al. [15] showed that social norms have a positive
impact on the participation in a farmland set-aside program for conservation in China. Without social
norms, conservation cannot be sustained in the long term [16]. According to this study, participation
rates are affected by the social norms in communities regarding natural resource conservation. Social
norms are customary forms of behavior to which individuals in a society try to conform [17], and they
dictate the behavior of individuals in similar environments [18]. They are collaboratively adopted
rules by people in a society [19] and come from a shared understanding of behavior and attitudes [20].

While there are numerous studies on the determinants of soil and water conservation in the rural
areas of Sub-Saharan countries, especially in Ethiopia [10,21–25], few studies explicitly investigate the
role of social norms in soil and water conservation [26,27]. Since Weber [28], social norms have been
considered as a potential impetus to economic development. Social norms influence collective action
with regard to public goods through considerations of fairness [29], reciprocity, and trust [14], and they
are key drivers of cooperative behavior with respect to common-pool resources [30]. In areas with high
moral norms, villagers actively help in the preparation for land distribution, which results in higher
demand for distributed land. Delaney and Jacobson [31] argued that a social-norms-based approach
is more efficient for the management of common-pool resources than an economic-incentive-based
approach. As benefits from land conservation extend to all downstream areas, land conservation
affects not only people in the targeted area but also others within the same watershed. Moreover,
natural resource management is related to social preferences such as altruism and reciprocity in a
community [32–34]. The problem addressed by this study is determining whether social norms for
communal land conservation contribute to the participation in Ethiopian conservation programs.
This is important because, if such social norms do not matter, participation will not continue in the
long term.

Norms also affect the motivation to provide public goods [35–38]. In their laboratory experiment,
Delaney and Jacobson [31] persuasively showed that communal resource management results in more
efficient outcomes than monetary subsidies do. The field experiments of Ansink, Tesfaye, Bouma
and Brouwer [32], Bouma, Bulte and van Soest [33] also showed the positive effects of social norms.
Beekman and Bulte [39] attempted to ascertain the effects of social norms, including altruism, on soil
and water conservation in Burundi. They found that trust is correlated with investment in erosion
management while altruism is not. Conversely, Akresh, et al. [40] argued that altruism reduces
incentives to cooperate. Thus, looking at past studies, the effects of social norms on conservation are
rather ambiguous, and there is insufficient evidence to clearly identify the effects of social norms on
conservation work.

The main objective of this study was to conduct a quantitative investigation of whether social
norms affect the participation in the Ethiopian communal land distribution program. We first estimated
the major determinants of conservation program participation to identify whether social norms also
affect the participation.
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If social norms were found to have a positive impact on the conservation participation, it would
provide possible implications for the development of conservation programs. Although many
conservation programs are based on monetary subsidies—for instance, the provision of per-diem
compensation for conservation activities in developing countries such as those in Sub-Saharan
Africa—researchers have found that, thus far, such strategies have not been sustainable in the long
term [41]. This study showed that an improvement in social norms leads to an increase in the
participation in conservation activities, which would present an effective alternative to development
strategies that depend on monetary incentives.

2. Theoretical Framework

Social norms are customary or formal rules formed by the consensus of the people in a
community [17], which are required for common-pool resource management [14].1 Norms increase the
reduction of transaction costs in a community [42,43] and contribute to economic development [44–51].
Some studies on consumers’ preference for environmental conservation show that norms have certain
impacts on people’s behaviors [36,52,53].2 In terms of natural resource management, Mango, et al. [57]
showed that local people’s awareness contributes to natural resource conservation, although it is
limited to personal norms. Most previous studies on the factors affecting natural resource management
use frameworks under which conservation activities are determined by the individual characteristics
of local people; social characteristics of communities, such as land property rights; and geographical
characteristics [22,23,58,59]. In these cases, social norms are implicitly assumed to be one of the many
noise factors that do not have significant effects on conservation activities and are independent of other
factors such as individual and social conditions. However, it is more realistic to consider that social
norms are not innate in a society, but rather they are formed or changed according to the characteristics
of individuals and conditions of the society [14]. In terms of communal land management, social norms
are possibly affected by the characteristics of communal lands, such as the availability or accessibility
of resources.

Figure 1 is a conceptual diagram showing the factors of land conservation activity in this study.
The major determinants of land conservation activity are personal characteristics of community
members; social and geographical conditions, including institutional factors; and the social norms
regarding communal land conservation in the community. While personal characteristics and social
and geographical conditions are exogenous, conservation-related social norms are affected by the
characteristics of communal land as well as individual, social, and geographic conditions.

1 There are various definitions of social norms. To enable quantitative analysis, we use the rather narrow definition employed
by Burke et al. [17].

2 Recently, much research attention in social psychology has been given to the role of social identity in the formation of social
norms for pro-environmental behaviors [54–56].
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3. Communal Land Distribution in Ethiopia

Land is a state property in Ethiopia. The government allocated lands to individual farmers during
the transition from a socialist regime in the 1990s [60]. The first regional land proclamation in Ethiopia
was established in the Tigray region in 1997, and rural land registration and certification were then
implemented [8]. However, numerous farmers who were not registered during the allocation period,
or who were not yet born, do not own farmlands. Although farmlands that belonged to deceased
people were given to landless, young farmers, the rapid increase in local population has kept such
land transfers from addressing landlessness. This resulted in the creation of young, landless farmers.
Note that landless farmers are those who do not have their own farmland but are engaged in farming
through share-cropping or renting the farmlands of others [9]. Since a land title was given not to a
household, but to an individual, a spouse or another family member of a landless farmer was allowed
to have a farmland.

Nevertheless, Ethiopia, as with other Sub-Saharan African countries, has many communal lands
controlled by local communities, especially in the Tigray and Amhara regions [61–63], many of which
now face severe soil and water erosion, requiring conservation [5,64]. Soil and water conservation
contributes to the improved livelihood of a community [65]. While communal lands provide fodder and
firewood for cooking and heating, there is no active timber wood forestry or agroforestry production in
the Tigray region [11]. Since numerous communal lands are enclosed for protection, and animal grazing
and firewood collection are prohibited, opportunities for economic utilization have become limited,
with large areas reserved only for manual fodder collection. Jagger and Pender [66] recommended
allocating less-utilized lands for timber tree plantations to enhance farmer incomes.

To mitigate issues related to landlessness, a communal land distribution program, officially called
the “Directives on Area Closure (Hillside and Gully) Development and Utilization”, was begun in 2011.
The program also aims to provide incentives for land conservation and income sources for landless
farmers by allowing them to use communal lands for specific purposes [11,12,67]. The program covers
all districts in the Tigray region and extends to some areas in other regions in Ethiopia. The program
provides landless farmers with a portion of communal lands in hillside or riverside areas (called
gully areas). Basically, all applications are approved by the village administration. Sometimes, there
are more applicants than available land; in such cases, applicants are selected by each village (tabia)
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office. Each village makes its own bylaws about how to distribute communal lands through its own
assembly, and implements related programs according to its bylaws. This process is also monitored by
a district (woreda) office, and no instance of corruption has been reported. While some villages select
participants using their own criteria, for example, giving high priority to poorer people, other villages
select them by lottery. The amount of land distributed per person varies, depending on the communal
land availability. The distributed land parcels in the study area are 0.5 ha in hillside areas and 0.25 ha
in the riverside ones, as riverside lands are more productive.

Economists have investigated the effects of land tenure security on productivity and investment
by the farmers in Sub-Saharan Africa [21,68–72]. Some empirical studies show that the institution of
land management influences land conservation activities in the Tigray region of Ethiopia [22,63,73].
This communal land distribution is a type of land tenure reform that protects natural resources,
but is not similar to previous approaches, such as land privatization. While communities maintain
initiatives and the authority to control communal lands, farmers have individual rights to use specific
areas. As such, those allocated communal lands must be managed in accordance with the rules and
regulations pre-determined by the farmers’ communities and approved by their village (tabia) and
district (woreda) offices. The land distribution program is administrated by villages under consultation
with experts from the natural resource department in the district office. The villages decide how and
where to allocate land, including the type of production for which the distributed land can be used.

The allocated land can be used throughout a participant’s life as long as he/she conducts the
designated conservation activity. Land utilization is pre-determined before allocation. Village
administration and natural resource management experts of a district office confirm that the utilization
conforms to land and water conservation. Farmers who obtain the land must follow the guidelines and
maintain production that contributes to conservation of the land, such as timber tree plantation, fruit
growing, agroforestry, fodder grass growing, or apiculture. Whereas most lands for distribution are
located in abandoned or degraded areas not suitable for cropping, they can earn incomes from other
activities which also contribute to conservation, such as tree planting and fruit or fodder grass growing.
Participants and other people in their communities are willing to make structures for soil and water
conservation, such as stone-bunds, terraces, and deep trenches before starting the activities. The local
offices monitor the utilization after allocation. Those who use land for other purposes than initially
planned or do not engage at all after distribution must return the distributed lands to their villages.
Farmers do not obtain any subsidies or payments to maintain the land, but they have incentives to do
so in order to increase their own incomes.

While the communal lands are allocated to individual farmers, the community decides on how
the allocated land will be utilized. This is an epoch-making policy, as it can provide productive land to
landless farmers while maintaining the status of a communal land. Although researchers recommend
land privatization to incentivize productivity improvement [74] as well as investment in trees, farmland,
and conservation [21,75,76], a communal land has the advantages of risk reduction [61] and investment
in community infrastructure [77]. The communal land distribution program in Ethiopia is expected to
solve this dilemma between the two types of land institution.

Those who obtain lands do not have to pay rent. While this free land distribution is likely to
benefit landless farmers, many such farmers still do not apply to the program. The proportion of
participants in the program varies among communities within a small area, each with similar natural
and social conditions. While all eligible farmers apply for the program in the highlands in the southern
zone of the Tigray region, most areas in this region, including the sites analyzed in this study, have
fewer applicants.

Individuals other than the landless do not benefit from this land distribution, and even bear
certain costs. The communal lands are used for animal grazing or grass collection in a cut-and-carry
system. Although cutting trees for firewood on communal lands is prohibited, some individuals
collect dead trees or fallen branches. If communal lands are given to landless farmers, people living
around the communal lands must utilize other communal lands located farther away. Nonetheless,
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everyone in a community must work to prepare the land for distribution to the program participants.
If the social norms of people in a community, with respect to soil and water conservation, are higher
and people are more aware of the importance of conservation activities, they are more cooperative in
offering communal lands to landless farmers, and thus help with construction of structures for soil and
water conservation and irrigation, or persuading others to participate. Since most village inhabitants
do not benefit from the program, its implementation requires social norms related to natural resource
conservation and support from the local communities.

4. Materials and Methods

The focus areas of this study are the Kilte Awelaelo (KA) District (Woreda) and Atsbi Wenberta
(AW) District in the eastern part of the Tigray region in northern Ethiopia. These districts are located
40–80 km from the regional capital city, Mekelle (Figure 2). The altitude of KA is approximately
2000–2500 m and that of AW is approximately 2500–3000 m.

Land 2020, 9, x FOR PEER REVIEW 6 of 17 

 

everyone in a community must work to prepare the land for distribution to the program participants. 

If the social norms of people in a community, with respect to soil and water conservation, are higher 

and people are more aware of the importance of conservation activities, they are more cooperative in 

offering communal lands to landless farmers, and thus help with construction of structures for soil 

and water conservation and irrigation, or persuading others to participate. Since most village 

inhabitants do not benefit from the program, its implementation requires social norms related to 

natural resource conservation and support from the local communities. 

4. Materials and Methods 

The focus areas of this study are the Kilte Awelaelo (KA) District (Woreda) and Atsbi Wenberta 

(AW) District in the eastern part of the Tigray region in northern Ethiopia. These districts are located 

40–80 km from the regional capital city, Mekelle (Figure 2). The altitude of KA is approximately 2000–

2500 m and that of AW is approximately 2500–3000 m. 

 

Figure 2. Survey site. (a) Ethiopia; (b) Tigray Region; (c) Surveyed districts. 

We conducted preliminary surveys from June to October 2016 and sample surveys from 

February to March 2017. During the preliminary surveys, we conducted personal interviews with 

farmers, community (kushet) leaders, village (tabia) leaders, and district (woreda) officers in all 

villages and district centers. We chose villages where no priority was introduced in the participant 

selection process, and excluded villages that place a higher priority on poor farmers, as these would 

involve some arbitrariness in selection. First, we made a list of all farm households that have adults 

who do not have their own registered farmlands, except communal lands distributed by this program 

in each village. Then, we selected sample households using random numbers from the population of 

landless farmers; we excluded landless farmers dependent on parents, because household incomes 

may be significantly different if they are not independent. We also excluded landless farmers who 

Figure 2. Survey site. (a) Ethiopia; (b) Tigray Region; (c) Surveyed districts.

We conducted preliminary surveys from June to October 2016 and sample surveys from February
to March 2017. During the preliminary surveys, we conducted personal interviews with farmers,
community (kushet) leaders, village (tabia) leaders, and district (woreda) officers in all villages and
district centers. We chose villages where no priority was introduced in the participant selection process,
and excluded villages that place a higher priority on poor farmers, as these would involve some
arbitrariness in selection. First, we made a list of all farm households that have adults who do not have
their own registered farmlands, except communal lands distributed by this program in each village.
Then, we selected sample households using random numbers from the population of landless farmers;
we excluded landless farmers dependent on parents, because household incomes may be significantly
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different if they are not independent. We also excluded landless farmers who reside outside their
villages, which would make them ineligible to participate in the program. The sample size is 477.

5. Variable Definition

The definitions of our variables are presented in Table 1. The endogenous variable, participation,
is a dichotomous variable for program participation, which takes the value 1 if a farmer engaged
in a program activity during the previous year, and 0 otherwise. If a program participant does not
participate in any activity, even if he/she has a land, he/she is considered a non-participant.

As the community’s social norms with regard to natural resource conservation, we used two
types of proxy variables, following Beekman and Bulte [39]: Enclosure and Activity. Enclosure indicates
the proportion of the total enclosure area in a village’s total communal land area. Enclosure of the
communal land restricts animal grazing by farmers, thus they must take their animals to the communal
lands far from their homes, or they must cut grass on a communal land by hand and carry it home.
This can be very time consuming. If many farmers believe that enclosing communal lands will not
increase their long-term income, or even reduce their income, local communities will be unlikely to
decide to close their communal lands [78]. On the other hand, if more people believe that protection of
communal lands increases their long-term income, the ratio of enclosure of communal lands should be
higher. Therefore, this variable is a proxy to measure the social norm of communal land conservation.
Meanwhile, Activity is an indicator to show the working days for natural resource conservation
activities per person in a village. Conservation activities include construction of structures for soil
and water conservation, so-called stone bunds, soil bunds, half-moons, and eyebrows. To compute
total conservation, the amount (i.e., length, volume, or number) of each structure is divided by the
standard amount per person and by the population of working-age adults (above 16 years old). Then,
the working days for all types of structures are summed. The standard amount of conservation activity
per person is determined by the regional government and is commonly used: for example, one person
can build a four-meter stone or soil bund, a three-meter hillside terrace, a deep trench with a capacity
of one-cubic meter, two sets of half-moon, or an eyebrow-type structure for planting nursery trees per
day. Using the record for structures built in the previous year in each village, we computed the total
amount of working days per person.

Table 1. Descriptive statistics of variables.

Variable Definition of Variables Mean S.D. Minimum Maximum

participation Participated in the communal land distribution program 0.64 - 0 1
enclosure Proportion of area enclosure in the communal land 0.94 0.06 0.85 1.00
activity Working days for conservation per person 0.74 0.71 0.11 2.84

family size Number of dependent family members 4.98 1.98 1.00 11.00
female Female-headed household 0.09 - 0 1

age Age of household head 35.6 7.7 20.0 66.0
educ1–4 Head completed 1–4 years education 0.32 - 0 1
educ5–8 Head completed 5–8 years education 0.30 - 0 1
educ9–16 Head completed more than 8 years education 0.14 - 0 1
livestock Number of animals (TLU) 3.02 2.12 0.00 13.60

equipment Total value of farm equipment and asset (1000 ETB) 0.24 1.07 0.00 20.33
own-land Area of own farmland in hectares 0.23 0.28 0.00 1.75

shared-land Area of share-cropping farmland (hectares) 0.29 0.33 0.00 1.69
irrigation Any farmland is irrigated 0.06 - 0 1
safety net Working for the safety-net program 0.75 - 0 1

working outside Off-farm employment outside of village 0.07 - 0 1
remittance Received remittance 0.02 - 0 1

distance Walking distance to a village center (km) 4.10 3.50 1.0 18.0
highland Altitude is more than 2500 m, 0.22 - 0 1

peri-urban Located 40 km from the regional capital 0.14 - 0 1
communal land Area of communal land (hectares) 4184 2692 756 9652

Note: ETB, Ethiopian birr; TLU, tropical livestock unit. S.D.: standard deviation.
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As for the variables related to household characteristics, family size denotes the number of family
members living in a household; female is the dummy variable for a female-headed household; age is the
age of a household head; educ1-4, educ5-8, and educ9-16 are the schooling years of the household head,
that is, 1–4, 5–8, and 9–16 years, respectively. There are two types of assets: livestock and physical
capital. Livestock is the total number of animals in terms of tropical livestock unit [79], and equipment is
the total value of farm equipment in Ethiopian currency (1 Ethiopian birr (ETB) was 0.0364 US dollars
on 5 January 2018 [80]). Own-land is the area of land owned by each household, and shared-land is the
area farmland used for sharecropping. Although the program allocates communal land to landless
farmers, spouses may have farmland as well. Those who have farmland may have less interest in
additional work. Additionally, we included a dummy variable for irrigation. We also used three
kinds of dummy variables for non-farm income: income from the Productivity Safety-Net Program,
which is a food-for-work or cash-for-work program (safety-net), off-farm employment income outside
of one’s own village in Ethiopia (working-outside), and remittance primarily from another country
(remittance). The variables representing geographical information are distance from home to a district
center (distance); a dummy variable for an area higher than 2500 m above sea level (highland); a dummy
variable for a peri-urban area within 50 km of the center of regional capital, Mekelle (periurban); and
the area of communal land in a village (communal-land).

6. Data

The average, maximum, minimum, and standard deviation of each variable are listed in Table 1.
The proportion of participation is approximately 0.64. That is, about one third of eligible individuals
have never participated in the program since it began in 2011. Note that the sample includes only
landless farmers who stay in their villages, and excludes those who have migrated to urban areas and
other countries, such as Saudi Arabia. The maximum and minimum values of the participation rates
are 1 and 0; the standard deviation of participation is 0.48, making the coefficient of variation 0.75.
Thus, the participation rates vary widely, even within this small area.

The average proportion of enclosed land per village is fairly high, ranging from 85% to 100%.
Over the past decade, the district office has tried to enclose all communal lands, following a policy
put in place by the regional government. However, many farmers or communities have opposed
this policy; hence, many villages have not achieved 100% enclosure. Thus, although the average
proportion of enclosure is high, it can be regarded as an indicator of people’s awareness of natural
resource management.

The amount of conservation work in the communal lands varies widely among villages. While
the minimum is 0.11 days per person, the maximum is as much as 2.84 days. This number is fairly
small because we calculated the average days using the total working population aged above 16 years,
including those who did not participate in any community work. Nonetheless, it can be used to show
the differences between villages.

There is a significant difference in the net incomes among households. Some have negative
incomes because we assumed that loss of livestock without consumption or sale is negative income.
Household heads are generally young (36 years old on average), since the program targets landless
farmers who did not obtain their own land in the early 1990s. A small number of people (14%) have
education that spans more than nine years. Around 76% of them do not have secondary level education,
and approximately 23% of the households have farmland from spouses or other family members.

Few of the landless households are female headed. Most landless farmers (90.4%) have animals,
but they only own a few. The average number of animals per household is 3.0 cattle units (equivalent
to a tropical livestock unit). People have limited physical assets (equipment)—equivalent to around
ETB 242 on average. No one in the sample has machinery, except for one farmer with a diesel generator.

The average area of owned farmland is 0.23 ha and that of sharecropped farmland is 0.29 ha.
The proportion of those engaged in the productive safety net program is 75% because priority is given
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to the poor and landless people in the program. Those working outside of their villages and gaining
remittances are few—7% and 2%, respectively.

We examined whether the mean values of the norm variables and net incomes vary according to
participation. Table 2 shows a comparison of the means of each variable between participants and
non-participants. The table also provides the t-test values using Welch’s method [81], which allows
for non-equal variances for both groups. It indicates higher norm variables for participants than
non-participants. Net incomes are not significantly different between the two groups.

Table 2. Comparison of variables between participants and non-participants.

Participant Non-Participant T-test for Mean Difference

Enclosure
0.954 0.928

4.545 ***(0.003) (0.005)

Activity 0.801 0.624
2.928 ***(0.045) (0.040)

Note: Standard deviations are in parentheses. *** p < 0.001, ** p < 0.01, * p < 0.05.

7. Model

As mentioned above, participation in conservation activities may be affected by the social norms
in the community, in addition to individual and regional characteristics. Moreover, social norms may
be determined endogenously by the characteristics. These relationships are expressed by

pi = f(xi, zi, ri) (1)

xi = g(qi, ri, zi) (2)

where xi is the social norm for conservation, zi is the vector of household characteristic i, ri is the vector
of regional household characteristic i, and qi is the characteristics of the communal land for individual i.

A linear approximation of the participation and norm models may be expressed as follows:

p∗i = α1 + β1x̂i +
∑

j=1
γ1 jz ji +

∑
k=1

δ1krki + ε1i (3)

pi = 0 if p∗i < 0 pi = 1 if p∗i ≥ 0,

xsi = α2 + β2q +
∑

s=1
γ2szsi +

∑
k=1

δ2krki + ε2i (4)

where pi* is the latent variable for participation for household i and pi is the dichotomous variable.
x̂i is the predicted value of xi, ε1i and ε2i are the error terms, and i indicates the household.

The model is instrumented by variable q, which is the communal land area of the village, and
is estimated by a probit regression with the endogenous variable. Since the norms are endogenous
variables, the probit models are estimated using an instrumental variable, the area of communal lands,
with other exogenous variables. The model is estimated by the maximum likelihood method.

In this study, pi is the variable of participation and xi is the proxy variable for social norms:
enclosure or activity (Table 1). We estimated two types of models using one of these variables.
The conceptual model in the previous section shows that the coefficient of the social norm variable is
positive. In terms of the other control variables, zji includes those in the categories of demographics,
assets, farmland, and non-farm incomes; the variables of ri include those in the category of location in
Table 1.

8. Results

Table 3 presents the results of the estimation for the models using the independent variables of
enclosure (Model I) and activity (Model II), and these models are compared with one without the
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social norm variable (Model III). The dependent variable of all the models is the binary variable for
participation. The null hypothesis of exogeneity is rejected by the Wald test for Models I and II at the
1% level, thereby supporting the instrumental variable model with endogenous regressors.

The estimate for enclosure is positive and significant at the 1% level. That for activity is also
positive and significant at the 1% level. This shows that individuals are more likely to participate in the
program if natural resource conservation is more active, implying higher social norms for conservation.
Endogeneity of the variable for enclosure and activity in the first equation can be tested by checking if
the error terms of the equations and its reduced form for these variables are correlated ([82], p.472).
The Wald test for endogeneity rejects the null hypothesis of exogeneity for Models I and II, indicating
the endogeneity of the social norm variables.

In terms of the other coefficients, the estimate of age is significantly negative for Model I,
suggesting that younger people are participating in the program more actively. Contrary to expectation,
the coefficients of education (edu1-4, edu5-8, and edu9-16 in Models I and II) are negative, which
means education reduces the participation rate when the social norms and other conditions are the
same. One explanation for this is that educated people are seeking off-farm employment opportunities,
even if they are not currently employed. The coefficients of own-land are negative for Models I and II
because households that have their own farmland may have less incentive to obtain additional lands
that are not productive. The coefficient of the safety-net program on participation is negative for Model
I, implying that other income opportunities reduce incentives to participate in the hillside distribution
program. In terms of location, distance is significantly positive for Models I and II. The most feasible
reason for this is that households living far from the village center are located closer to the hillside
areas, making it more convenient for them to manage the allocated lands. In addition, the proportion
of participation is higher in highland areas because the highlands are more suitable for growing timber
trees and are more profitable in this respect. The proportion is lower in southern areas near the regional
capital, where land is less productive. In terms of the reduced-form model, some variables have
opposite signs from the other models, implying possible estimation bias for the omitted variable.

Table 4 shows the estimated determinants of the social norms on conservation. The coefficients
of age of the household head and education variables are positive in Models I and II—that is to say,
older individuals and educated people have higher consciousness. The coefficients of own farmland
are negative. Thus, the social norms for conservation are lower for those who have more farmlands.
The reason for this may be that those who have larger areas of farmland are less dependent on
communal lands. In terms of location, the coefficient of distance is negative. It may be inferred that
local government officers cannot go to remote areas to provide extension services very often, thus
the awareness of people in those areas is lower. The coefficients of highland and peri-urban areas
have mixed results. This is due to the nature of the proxy variables: favorable conditions for forestry
in highlands have positive impacts on the introduction of land enclosures but negative impacts on
conservation activities. Larger areas of enclosure around the regional capital may be explained by
more frequent monitoring by the government. In terms of conservation activities, peri-urban areas
have more demand for non-farm workers, thus people may be reluctant to work for conservation even
if they are currently unemployed. Thus, various external conditions, such as demographics as well as
social and geographical situations, affect farmers’ decisions to participate.
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Table 3. Determinants of participation in the hillside distribution project: coefficient estimates of the
probit models with endogenous regressors.

Participation

I II III

Social norms

enclosure 22.01*** (24.95)

activity 1.598*** (13.94)

Demographics

family size 0.021 (0.57) 0.021 (0.56) −0.046 (−1.00)

female 3.9 × 10−4 (−0.00) −0.057 (−0.28) −0.047 (−0.19)

age −0.033** (−3.20) −0.016 (−1.57) 0.027* (2.33)

educ1–4 −0.306* (−2.22) −0.349** (−2.83) −0.101 (−0.60)

educ5–8 −0.146 (−1.08) −0.161 (−1.23) −0.047 (−0.28)

educ9–16 −0.551** (−3.16) −0.321 (−1.93) 0.039 (0.18)

Assets

livestock 0.036 (1.29) 0.019 (0.77) −0.013 (−0.39)

equipment −1.01 × 10−4 (−2.29) −1.49 × 10−5 (−0.52) −6.70 × 10−5 (−1.47)

Farmland

own-land 1.189*** (5.53) 0.580** (3.04) −0.405 (−1.62)

shared-land −0.135 (−0.67) −0.102 (−0.62) −0.442* (−1.98)

irrigation −0.312 (−1.32) −0.153 (−0.70) 0.148 (0.53)

Non-farm income

safety-net −0.299* (−2.27) −0.114 (−0.93) −0.141 (−0.96)

working outside −0.053 (−0.29) −0.086 (−0.42) −0.092 (−0.39)

remittance 0.015 (0.04) 0.201 (0.83) −0.327 (−0.68)

Location

distance 0.083*** (5.08) 0.068*** (4.86) −0.014 (−0.79)

highland −1.364*** (−12.56) 1.118*** (11.31) 0.154 (0.98)

periurban −0.577*** (−3.47) 0.690*** (4.87) −0.432* (−2.22)

constant −19.38*** (−23.11) −1.034** (−3.10) 0.167 (0.42)

Statistics

Observation 477 477 477

Wald test 1045.91*** 378.04*** 38.26

Exogeneity 25.16*** 41.00*** not applicable

Log-likelihood −542.0 −688.7 −291.7

Notes: t-statistics are between parentheses. *** p < 0.001, ** p < 0.01, * p < 0.05. The dependent variables are binary
variables of participation for all equations. Models I, II, and III are estimated by the probit models with endogenous
regressors, using the total area of communal land as the instrument. Model IV is estimated by the probit model.
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Table 4. Determinants of social norms.

I II

Enclosure Model Activity Model

family size −0.0011 (−0.680) −0.0142 (−0.680)

female −0.0010 (−0.130) 0.0203 (0.190)

age 0.0017 *** (4.120) 0.0125 ** (2.350)

educ1–4 0.0100 * (1.720) 0.1634 ** (2.140)

educ5–8 0.0026 (0.440) 0.0444 (0.580)

educ9–16 0.0228 *** (3.080) 0.1708 * (1.760)

livestock −0.0015 (−1.270) −0.0099 (−0.630)

equipment 3.4 × 10−6 * (1.670) −7.3 × 10−6 (−0.270)

own-land −0.0569 *** (−6.670) −0.4015 *** (−3.590)

shared-land 0.0019 (0.250) 0.0035 (0.030)

irrigation 0.0154 * (1.670) 0.1114 (0.920)

safety-net 0.0103 ** (1.980) 0.0257 (0.380)

working outside −0.0006 (−0.070) 0.0111 (0.100)

remittance −0.0054 (−0.350) −0.1886 (−0.910)

distance −0.0038 *** (−6.060) −0.0432 *** (−5.220)

highland 0.0817 *** (11.190) −0.4209 *** (−4.390)

periurban 0.0259 *** (3.580) −0.4415 *** (−4.650)

communal land −4.0 × 10−6 *** (−3.550) −5.5 × 10−5 *** (−3.780)

constant 0.9015 *** (62.200) 0.9355 *** (4.920)

n 477 477

F-stat 21.1 *** 11.53 ***

R-squared 0.45 0.31

Note: t-statistics are in parentheses. *** p < 0.001, ** p < 0.01, * p < 0.05. The table shows the coefficient estimates of
for all equations the instrumental variables are the total area of communal land and the dependent variables are the
binary variables of participation.

9. Conclusions

Hitherto, economic studies on natural resource management in Sub-Saharan Africa [10,21–25]
have not paid significant attention to the role of social norms in natural resource management and have
conducted estimations by omitting the norms variable. This study successfully reveals the positive
impacts of social norms on conservation participation. The evidence in this study shows that social
norms related to conservation contribute to a rise in the participation rates. The social norms include
enclosure of the communal lands, which reduces farmers’ opportunity of animal grazing and may
increase labor work for cut and carry fodder from the communal lands, and soil and water conservation
work, which also increase farmers’ labor work without compensation. Even when the social and
geographical situation and household characteristics are the same, the participation rate may be lower
if the social norms are lower. This is probably because higher social norms contribute to the increased
awareness of local farmers with regard to conservation of the communal lands and promote community
volunteer work to improve the quality of the communal lands before distribution. Note that the results
of the estimation without social norms (Model III) have different signs for the coefficient estimates
from the models that include them (Models I and II). This shows that models that do not include these
norms may generate biased estimates when the effects of social norms are significant.
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The positive effects of social norms underline the importance of policies for improving social
norms related to conservation. This study provides new evidence to show the importance of social
norms for economic development [20] and payment for ecosystem services [15] in terms of a land
conservation program in a less developed area. The results herein are similar to those of studies
showing the importance of people’s awareness about soil and water conservation [57,83]; however,
our results suggest the relative importance of social norms across the whole community compared
with the awareness of individuals. Intervention using price incentives often deteriorate people’s
intrinsic motivation or norms, which reduces the effects of the intervention [84,85]. The results of this
study also suggest modification of econometric models to identify the determinants of soil and water
conservation in developing countries [22,25–27]. The inclusion of social norms variables may reduce
problems related to omitted variables and improve the fitness of the models. In terms of development
projects in Africa, per diem payments for project activities are inclined to reduce the motivation of
the local people, so that it negatively affects the outcome of the projects [86]. The results of this
study suggest another intervention approach than price incentive: intervention to improve social
norms leads to sustainable resource conservation without reducing the motivation of the local people.
An improvement of the social norms, for example, by training or public relations, may activate land
conservation activity. While the activity is determined by personal characteristics, social conditions,
and geographical location, in addition to social norms, these conditions change very slightly through
policy interventions. However, social norms can be changed by improving the local awareness of
conservation. Since there is limited economic evidence on the role of these norms, we should revisit
their role in the development of conservation programs.

Nonetheless, this study has some limitations. The major limitation is the reliability of the proxy
variables representing the social norms related to natural resource management. Future related studies
should find more appropriate variables to represent social norms. Economic experiments on altruism
or trust may provide more accurate indicators for such sensitive variables.
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