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Public acceptability is important for sustainable land use zoning policy to be
successfully implemented. This study examined the effectiveness of tailoring messages
with cultural worldviews to induce positive attitudes and improve public acceptability of
sustainable land use zoning policy in a post-conflict setting. A total of 538 participants
were randomly divided into three groups. Two were treatment groups and received
promotional information about a hypothetical land use zoning policy, and one group
was the control group and received no promotional information. The results indicate
that information provision results in positive attitudes and higher public acceptability of
land use zoning policy. Arguments that correspond to participants' cultural worldviews
generated more positive attitudes and higher acceptability than arguments that conflict
with their cultural worldviews. This study recommends targeting messages with
peoples’ cultural worldviews as an effective strategy in inducing positive attitudes and
higher acceptability for sustainable land use zoning policy in Somalia.

Keywords: cultural worldviews; message framing; sustainability; land use;
deforestation

1. Introduction

Sustainable land use is crucial to maintaining the capacity of ecosystems to deliver
essential environmental services that meet growing global demand (Lambin et al.
2014). Land use determines livelihoods, and various detrimental effects of unsustain-
able land uses are evident in countries recovering from conflict (Kiage 2013; Omuto,
Balint, and Alim 2014; Suarez, �Arias-Ar�evalo, and Mart�ınez-Mera 2018), such as
Somalia where land use seems to be in a somewhat chaotic state after three decades of
conflict (Omuto, Balint, and Alim 2014). One particular unsustainable land use that
can be observed in Somalia is deforestation, which triggers land degradation (Omuto,
Balint, and Alim 2014). And a key land use policy that has the potential to reduce
deforestation is land use zoning (Nolte et al. 2017; Bruggeman, Meyfroidt, and
Lambin 2015). The term “land use zoning” signifies regulations on permission, prohib-
ition, or land use preference. It aims to support lawful land use by spatially delimiting
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land into areas of specific use practices (Bruggeman, Meyfroidt, and Lambin 2015;
Lambin et al. 2014). Land use zoning policy alters livelihood goals to achieve
intended outcomes. Thus, it requires public acceptance to be effective.

Public acceptance is increasingly recognized as vital for successful land use policies
(Pleger, Lutz, and Sager 2018; Pleger 2017; Williams 2014) and is a growing field of
research (Busse and Siebert 2018). Land use zoning has commonly been implemented
through regulatory measures such as penalties and restrictions (Lambin et al. 2014;
Nolte et al. 2013). However, acceptance of such land use policy measures is low com-
pared to other policy measures such as incentives (Pleger 2017) that call for more delib-
erate attempts to improve public perceptions and ensure the intended policy outcome.

Leading, and influencing, public opinion in a favorable direction is considered a viable
strategy for improving public acceptability of land use policies (Williams 2011). One way
to shape public opinion is by providing information (Teel et al. 2006). Much attention has
been paid to examining the effectiveness of information provision, but information alone
hardly triggers behavioral change (McKenzie-Mohr and Schultz 2014). One reason why
information seems to fail in changing behaviors is that it often overlooks individual charac-
teristics that engage the recommended behavior (Barr and Gilg 2007).

Previous studies indicate that environmental problems involve conflicting cultural
worldviews (Markle 2019; Price, Walker, and Boschetti 2014), which influence people’s
thought process in response to divisive public discourses (Douglas and Wildavsky 1983;
Thompson, Ellis, and Wildavsky 1990). Such cultural worldviews can lead different
groups of people to choose, disregard, and or interpret information about policy measures
differently (Kahan and Braman 2006; Leiserowitz 2006). Cultural worldviews may thus
constrain the effect of information campaigns in triggering behavioral changes. Thus, the
effectiveness, or lack thereof, of information campaigns in triggering behavioral changes
is a growing concern among researchers and policy practitioners (Steg and Vlek 2009;
McKenzie-Mohr and Schultz 2014). Considering this, Jang (2013) pointed out the need
to examine the interaction between information attributes and individual predispositions.
In this context, a growing body of literature has examined how individual predispositions,
such as values and political ideologies, influence the effectiveness of information cam-
paigns (Arpan et al. 2018; Graham and Abrahamse 2017). However, knowledge on ways
in which information on government policies can be tailored to cultural worldviews and
the effectiveness of such information in changing public perception is limited (West,
Bailey, and Winter 2010). Here, we draw from the cultural theory of risk and message
framing to explore whether messages that are tailored to cultural worldviews can effect-
ively influence attitudes and acceptability of land use zoning policy in Somalia.

The remainder of this paper begins with the theoretical perspective followed by
hypotheses formulation. In the next step, the paper lays down the materials and meth-
ods employed, including the study region, experimental survey design, participants,
procedure, key measures, and statistical analysis. Subsequently, the paper presents the
results followed by relevant interpretations and discussion with implications and limita-
tions. The final section concludes the paper.

2. Theoretical perspective

This section presents the foundations of the cultural theory of risk, conceptualizes the
acceptability phenomenon, and then links it with information and message fram-
ing theories.
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2.1. The cultural theory of risk

The cultural theory of risk (thereafter Cultural Theory) posits a prototype in serving as
a theoretical basis to understand conflicting societal and environmental issues. The
Cultural Theory was first developed by Douglas (1970) to predict and explain the soci-
etal patterns of values and beliefs through which people understand and relate to their
world (Verweij et al. 2006). Various scholars then revised and further expanded the
theory (Thompson, Ellis, and Wildavsky 1990; Schwarz and Thompson 1990).

The Cultural Theory distinguishes four lifestyles, often called worldviews; egalitar-
ianism, hierarchism, individualism, and fatalism (Douglas and Wildavsky 1983), and
postulates that these worldviews determine how people handle almost everything
(Verweij et al. 2006). Each worldview has a unique perception of nature and a shared
understanding of the resources and needs by which its members justify their activities
(Thompson, Ellis, and Wildavsky 1990). Egalitarians view nature as vulnerable to
human activities and thus requiring careful management. The ideals of egalitarianism
also emphasize social equality. Individualists view nature as resilient such that it can-
not be harmed by human activities. Individual interests are emphasized, and nature
conservation is not prioritized. Hierarchists view the nature as resilient only within the
limits where human activities can cause collapse resulting in irreversible damage.
Hierarchists attribute the responsibility of regulating human-environment relationships
to experts and governments. Fatalists view nature as unpredictable and unmanageable,
and hence they enjoy the benefits of the natural resources available to them (Schwarz
and Thompson 1990).

Although not without criticism, the Cultural Theory is useful in comprehending
conflicting interests, and these cultural worldviews are associated with the acceptance
of different policy prescriptions (Rissman, Kohl, and Wardropper 2017, Cherry,
Kallbekken, and Kroll 2017). For example, egalitarians are found to be environmen-
tally friendly, while individualists are less environmentally friendly (Markle 2019).
Further, egalitarians are found to favor environmental policies that limit vehicle usage,
and individualists are found to see the same policies as unimportant (Steg and Sievers
2000). Mixed results have been documented for hierarchy and fatalists (Steg and
Sievers 2000; Markle 2019; Price, Walker, and Boschetti 2014). Besides this, the four
cultural worldviews are not mutually exclusive, but an individual can have inconsistent
worldviews (Hoogstra-Klein, Permadi, and Yasmi 2012; Price, Walker, and Boschetti
2014). In particular, individualism and fatalism are correlated (Halik and Verweij
2018; Price, Walker, and Boschetti 2014; Lima and Castro 2005) and are aggregated
as one dimension “individualized cultural worldview” (Price, Walker, and Boschetti
2014). Similarly, egalitarianism and hierarchism are correlated (Lima and Castro 2005,
Price, Walker, and Boschetti 2014, Halik and Verweij 2018) and are aggregated as one
dimension “collectivized cultural worldview” (Price, Walker, and Boschetti 2014). In
summary, the individualized cultural worldview is found to frame the environment as
‘elastic’ to justify environmentally harmful practices and resist conservation efforts,
whereas the collectivized cultural worldview is found to frame the environment as
‘ductile’ to recognize the vulnerability of the environment to destructive human activ-
ities and to support conservation efforts (Price, Walker, and Boschetti 2014).

The present study considers cultural worldviews as individualized and collectivized
for their suitability to tailor the message and contributes to the role that these world-
views can play in messages that are aimed to enhance policy acceptability.
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2.2. Acceptability conceptualization

Acceptability is one among various factors affecting policy goals (Sabatier and Weible
2014) and is considered as a prerequisite condition for the effectiveness of policy
designing and implementation (Ingold 2011; Kriesi and Jegen 2001). Acceptability is a
broad term with different meanings concerning contexts such as public, social, and
political, but overall, the term “acceptability” lacks a consistent definition especially in
the area of land use (Busse and Siebert 2018). As a result, various definitions of
acceptability that often overlap and contradict each other are available, and even the
terms “acceptance” and “support” have been used as synonymous with acceptability
(Busse and Siebert 2018). Since the concept is studied from various backgrounds, the
inconsistency of its meanings may be due to the differences in these backgrounds.
However, it is within this complexity, acceptability affects the success of land use pol-
icy, and therefore, the clarification of the concept is required.

The three-dimensional conceptualization proposed by the German sociologist
Lucke (1995) can be a viable orientation guide to the understandings of the con-
struct. The three dimensions are (1) the object to be accepted (the thematic refer-
ence), (2) the subject or the actor who can be an individual or a group of people,
and (3) the context in which the object is accepted which can be legal, institutional,
or political. Accordingly, some other scholars suggest that the definition of the con-
cept should answer (1) what should be accepted, (2) through whom, and (3) under
which circumstances or conditions (Schade and Schlag 2003). This study examines
the public acceptability of hypothetical land use zoning policy aimed to reduce defor-
estation as unsustainable land use and asks the participants to decide either in favor
of or against the proposed policy. We, therefore, describe “public acceptability” as a
positive judgment by Somali citizens (the subject) toward a land use zoning policy
(the object) in response to their cultural worldviews and information provided (the
context/conditions).

Policy judgments such as acceptance of land use policies are determined not
only by the object of research but also by the actors’ values, beliefs, and cultural
worldviews (Pleger 2017; Williams 2014; Cherry, Kallbekken, and Kroll 2017).
Furthermore, people need to believe that the policy is an effective way of address-
ing the focal issue and achieving the recommended outcome (Schade and Schlag
2003), thus, communicating policy to the public may be viable to increase public
acceptability. However, research indicates that people with different cultural world-
views have different attitudes toward policies aimed to improve environmental con-
ditions (Price, Walker, and Boschetti 2014) and interpret information differently
(West, Bailey, and Winter 2010). Such differences may thus result in an increased
polarization and influence the effect of information on policy acceptability. Taken
together, information that simply highlights the pro-environmental aspects of land
use zoning policy may not be successful in inducing positive attitudes and higher
acceptability, especially when the recommended behavior is associated with higher
salience of a decision problem. For instance, if land use zoning restricts land use
practices and imposes tax penalties, policy addressees may dismiss the information
campaigns that highlight only the environmental benefits of the policy because they
make judgments about what the policy means to them. As an alternative, message
framing may have the potentials to overcome the pitfalls of conventional informa-
tion campaigns.
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2.3. Message framing

Message framing is disseminating information in different ways to make it more con-
vincing (Chong and Druckman 2007). Framing theory proposes that emphasizing par-
ticular aspects of the information can affect how the audience receives and interprets it
(Chong and Druckman 2007). In terms of effectiveness, framing is found to induce
changes in pro-environmental attitudes and behavioral intentions (Bolderdijk et al.
2013). It is particularly found to improve public acceptance of spatial planning policies
(Pleger, Lutz, and Sager 2018). Small differences in wording in scenarios with the
same monetary incentives, such as presenting a Pigovian tax as an “offset” instead of
a “tax,” can increase support for a measure (Hardisty, Johnson, and Weber 2010).

Framing effects are not consistent but are found to depend on various factors.
Spence and Pidgeon (2010) indicate that gain framing is more effective than loss fram-
ing in inducing positive attitudes toward climate change mitigation efforts. Others sug-
gest that highlighting local aspects or personally relevant climate change issues is
more effective than emphasizing global dimensions of climate change problems
(Scannell and Gifford 2013). Additionally, attribute framing was less effective than
goal framing in improving public acceptance of land use policy (Pleger, Lutz, and
Sager 2018). Moreover, the target group reacts unequally to different policy frames,
indicating that a single framing strategy appeals to a specific segment of the popula-
tion and neglects others.

On the other hand, it has been suggested that individual predispositions of issues
such as values and beliefs determine the strong effect of message framing (Chong and
Druckman 2007). Tailoring frames to peoples’ needs and pre-existing orientations such
as values are believed to be effective, as shown in previous studies (Graham and
Abrahamse 2017, Abrahamse et al. 2007). However, earlier studies have an insuffi-
cient emphasis on tailoring persuasive messages with peoples’ orientations to appeal to
the general public. Persuasive messages are commonly framed as a collective issue
that necessitates everybody to address by modifying their behaviors. This way of com-
munication may only appeal to those with socially conscious orientations, and so, the
problem lies in how to persuade those who are disinterested in the issue (von
Borgstede, Andersson, and Hansla 2014).

Considering that cultural worldviews predict public acceptance of environmental
policies (Cherry, Kallbekken, and Kroll 2017; Steg and Sievers 2000), we propose that
it may be pertinent to frame messages in line with cultural worldviews. Here cultural
worldviews can be pooled as two dimensions, i.e. individualized and collectivized
(Price, Walker, and Boschetti 2014); therefore, we present two different types of argu-
ments (message frames) to appeal to both cultural worldviews. Arguments highlighting
personal benefits to be obtained from the policy (individualized arguments hereafter)
and arguments highlighting collective environmental and social benefits (collectivized
arguments hereafter). The underlying assumption is that individualized arguments will
appeal to the people who have individualized cultural worldviews (individualists here-
after), whereas collectivized arguments will appeal to the people who have collectiv-
ized worldviews (collectivists hereafter) more effectively.

2.4. Aims and hypothesis

This study aims to examine whether: (1) cultural worldviews predict attitudes and
acceptability of sustainable land use zoning policy; (2) communicating policy benefits
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to the general public leads to a positive attitude and improved acceptability of land use
zoning policy, and (3) framing messages in line with different underlying cultural
worldviews is a more effective means to eliciting positive attitude and higher accept-
ability. This is done using a hypothetical policy that was not previously communicated
by the government. We, therefore, assume that there are no already established judg-
ments about it.

Hypotheses 1a and 1b: As per the literature reviewed above, individualists are expected
to be negatively associated (H1a), and collectivists are expected to be positively
associated (H1b) with attitudes and acceptability of land use zoning policy.

Hypothesis 2: In line with the bulk of research suggesting that information provision is
an integral part of shaping attitudes and behaviors about natural resource management,
information provision is expected to induce a positive attitude and improved
acceptability of land use zoning policy.

Hypotheses 3a and 3b: Based on the research suggesting that messages framed in line
with peoples’ values are more persuasive, individualists are expected to evaluate
individualized arguments more positively than collectivized arguments (H3a), and
collectivists are expected to evaluate collectivized arguments more positively than
individualized arguments (H3b).

3. Materials and methods

3.1. Description of the study context

This study is conducted in Somalia, a country in the Horn of Africa that has an arid
and semi-arid type of climate with a low annual average rainfall (282mm) dominated
by agro-pastoral communities (Omuto, Balint, and Alim 2014; Omuto et al. 2009).
The country is undergoing severe land degradation with deforestation as the main
source (Oduori et al. 2011; Omuto, Balint, and Alim 2014). One-third of Somalia is
degraded (Omuto, Balint, and Alim 2014) and large parts of the country are at risk of
transforming into a desert in 20 years if immediate action is not taken (Rembold et al.
2013). Loss of vegetation cover, soil erosion, and other degradation trends are evident
across the country (Omuto, Balint, and Alim 2014, Oduori et al. 2011).

Earlier studies in the country found an estimated annual average tree loss of 2.7%
between 2011 and 2013 in southern regions (Bolognesi et al. 2015), and 2.8% between
2001 and 2006 in northeastern regions (Oduori et al. 2011). Also, another study found
an estimated tree loss rate above 7% over 5 years between 2006 and 2012 in the
Lower Juba region of Southern Somalia (Rembold et al. 2013). On the other hand,
vegetation loss triggers other degradation trends (Omuto et al. 2009) and involves loss
of livelihood opportunities such as reduced livestock numbers, which increases poverty
(Waaben Thulstrup et al. 2020).

Deforestation in Somalia is contributed to by both local charcoal demand for cook-
ing (Omuto et al. 2009) and foreign export, which accounts for 80% of the charcoal
production in Somalia (UNEP 2005). Charcoal production and export became the key
source of income for militia groups such as Al-Shabaab, thus making it a security
threat (Bolognesi et al. 2015, Rembold et al. 2013). This has led the United Nations
Security Council to issue a ban on charcoal exports from Somalia (UNDP 2012).
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Similarly, Somalia’s federal and regional governments have issued a series of prohibi-
tions on deforestation and charcoal exportation. Despite these interventions, the effect
has been little so far (Rembold et al. 2013), and recent studies have shown concern
about the issue and recommended urgent policy implementation (Waaben Thulstrup
et al. 2020).

Considering the challenges faced by previous interventions, Oduori et al. (2011)
suggested that deforestation in the region can be mitigated through strengthening pol-
icy implementation and monitoring capabilities, coupled with cooperation between the
communities and local administration. Since land use zoning has the success story of
reducing deforestation in many areas, including Sub-Sahara African contexts such as
Cameroon (Bruggeman, Meyfroidt, and Lambin 2015), it may also be viable
in Somalia.

3.2. Experimental survey design

The application of experimental research design using an online survey questionnaire
is justified for the present study because of its advantages. The experimental research
design compares groups or conditions with different individuals and measures the
treatment effect (Hamenst€adt 2011). Therefore, the experiment provides a controlled
condition that increases transparency and thus allows conclusions on the causal infer-
ence (Druckman et al. 2011, Iyengar 2011). Experimental research design is particu-
larly appropriate for the assessment of policy proposals (Smith 1994), which applies to
the present study. Furthermore, participants are not restricted by geographical bounda-
ries in online experiments (Iyengar 2011) which is particularly important for studies
focusing on an entire population rather than a particular segment, which is also rele-
vant for this study. In addition, an online survey is also justified for the study because
of its pluses in saving time, fewer errors in data entry, and accessibility for the target
population as 68% of Somalis have access to the internet with cheap data packages
(USAGM 2013).

3.3. Participants

565 adult participants completed the survey. After a crosscheck, problematic responses
(n¼ 27) were discarded, leaving 538 valid questionnaires for further analysis.
Demographic characteristics of the participants were (53.4%) male and (46.6%) female
with an educational level of high school (19.4%), bachelor degree (47.9%), masters’
degree (28.3%), and Ph.D. (4.4%), living around urban (47.5%), sub-urban (38.4%)
and rural villages (14.1%), see Table 1.

3.4. Procedure

A pilot test (n¼ 30) was carried out to assess the clarity of the message content and
enhance the validity and reliability of the survey. Following suggestions from the
experts, minor modifications were performed. The actual survey was then carried out
as follows: First, the survey started with a brief introduction that the government
intends to implement a land use policy—actions that are intended to reduce
deforestation and land degradation and the participants were informed of the survey
participation rights, such as voluntary participation, confidentiality, and voluntary
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withdrawal following the universal ethics of the behavioral studies. Then, the partici-
pants answered questions that included their age, gender, educational attainment, per-
sonal income, residential areas, and cultural worldviews in December 2019.
Secondly, the participants were randomly divided into three groups in February
2020. Two groups were designated as treatment and were presented with information
promoting the potential benefits of land use zoning policy, which is intended to
induce a more positive attitude and improve public acceptability. One of these two
groups (n¼ 179) received individualized arguments, and the other group (n¼ 179)
received collectivized arguments. The third group (n¼ 180) was assigned to be a
control group and received no information. There are no significant differences in
these three groups with respect to gender (f(2,538) ¼ 1.91, p> 0.38), age (f(6,538)
¼ 1.65, p> 0.94), education (f(6,538) ¼ 5.41, p> 0.49), residential area (f(4,538) ¼
2.30, p> 0.68), personal income (f(6,538) ¼ 9.91, p> 0.13) and cultural worldview
(f(2,538) ¼ 1.31, p> 0.52) (see supplementary appendix). This suggests that the ran-
dom allocation was effective.

The base of the message was the same but framed in different ways to align with
cultural worldviews. For instance, the individualized arguments were framed as fol-
lows: if you, as an individual, adhere to land use policies, you will get cheap meat and
milk due to enough pasture for livestock, improved health due to enough herbs for
traditional medicine, safety from high temperatures and flooding, and beautiful scenery
for tourism. Your behavior can make a difference. In contrast, collectivized arguments
were framed as follows: if as a society, we adhere to land use policies, it will reduce
forest degradation in our country, protect soil erosion, and reduce droughts. Our col-
lective behavior can make a difference and improve our environmental conditions. The
credibility of the information was assessed by asking the respondents whether they
thought the information was meaningful, understandable, and trustworthy. The partici-
pants answered these questions on a Likert scale of seven points ranging from not at
all (1) to extremely (7). The measurements were recoded with the aim of echoing
higher scores for higher credibility (individualized arguments Cronbach’s a ¼ 0.838

Variable Category Percentage %

Gender Male 53.4%
Female 46.6%

Age group Below 20 13.7%
20-30 52.8%
31-40 26.7%
Above 40 6.8%

Educational level High school 19.4%
Bachelor 47.9%
Masters 28.3%
Ph.D. 4.4%

Residential area Urban 47.5%
Town 38.4%
Village 14.1%

Personal income Less than $200 42.6%
$200-$400 42.2%
$400-$600 10.2%
Above $600 5.1%
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and collectivized arguments a ¼ 0.844). There was no significant difference among
the credibility scores of the two arguments (individualized argument: M¼ 5.80, SD ¼
1.20, U¼ 30054, Z ¼ �1.29, p¼ 0.19; collectivized argument: M¼ 5.84, SD ¼ 1.177,
U¼ 30434, Z ¼ �1.06, p¼ 0.28).

3.5. Key measures

3.5.1. Cultural worldviews

Cultural worldviews were assessed using eight items of cultural group membership
adopted from Price, Walker, and Boschetti (2014) These measurements are short state-
ments that indicate how people view environmental issues and their potential policy
responses. The measurements were tested in previous studies and considered robust
(Price, Walker, and Boschetti 2014; Halik and Verweij 2018). The individualized cul-
tural worldview items were as follows: the natural environment is full of resources and
can recover from any destructive practice by humans; the natural environment func-
tions in a strange way and cannot be managed; people should have the freedom to use
the environment irrespective of their impacts and environmental policies are just means
of restricting people and generally fail. The collectivized cultural worldview items
were as follows: the natural environment is delicate, and it can easily be destroyed;
people have a social duty to protect the environment; people should obey the environ-
mental policies, and the natural environment will be safe if the environmental laws are
obeyed. The participants expressed their agreement on these statements by rating on a
Likert scale of five points ranging from 1 (strongly disagree) to 5 (strongly agree).
The mean, standard deviation and reliability averaged: (M¼ 3.49, SD ¼ 0.86, a ¼
0.73) for individualized cultural worldview and (M¼ 4.24, SD ¼ 0.57, a ¼ 0.81) for
collectivized cultural worldview. The two cultural worldviews correlated with each
other significantly (r ¼ �0.17, p¼ 0.001). The collectivized cultural worldviews sig-
nificantly correlated with both collectivized (r ¼ �0.20, p¼ 0.001) and individualized
arguments (r¼ 0.10, p¼ 0.011), but individualized cultural worldview showed moder-
ately significant correlation with collectivized (r ¼ �0.07, p¼ 0.05) and individualized
arguments (r¼ 0.03, p¼ 0.05) (see Table 2).

3.5.2. Outcome measures

Attitude toward the proposed land use zoning policy was assessed using three state-
ments adopted from Vaske and Donnelly (1999) with slight changes to suit the study
context. The participants were asked to express how they feel about reducing deforest-
ation and land degradation with these strategies: (1) prohibit tree cutting and penalize
anyone who does not obey, (2) prohibit and control charcoal business and export, and
(3) government should decide the specific land uses of the country. The participants
indicated their attitude on a Likert scale of seven points ranging from 1 (extremely
negative) to 7 (extremely positive). The analysis showed a high correlation and internal
consistency for these three attitude measures. The reliability, mean and the standard
deviation for the attitude averaged: (M¼ 4.19, SD ¼ 0.77, a ¼ 0.90).

Also, the participants were asked to rate how much they would accept or reject
short statements that are aimed to reduce inefficient land uses such as deforestation on
a Likert scale of five points ranging from 1 (strongly reject) to 5 (strongly accept).
The three statements were taken on from earlier studies on land use zoning policy
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(Lambin et al. 2014, Geneletti 2013), and were framed as follows: (1) the government
should decide the specific land uses of the country such as the sites of new villages,
roads, and farms, and penalize anyone who does not obey, (2) the government should
control the development of land into the prime grazing and farmlands, and (3) the gov-
ernment should impose regulations concerning land conversion and protection of trees.
The mean, the standard deviation and the reliability averaged (M¼ 4.22, SD ¼ 0.67, a
¼ 0.89). The highest correlation (r¼ 0.52, p¼ 0.001) in the study was observed
between attitude and public acceptability (see Table 2).

3.6. Statistical analysis

The hypothesized relationships between the variables were examined using three-step
hierarchical regression analysis in the SPSS software program. First, the two cultural
worldviews were entered in the regression analysis as covariates. Secondly, the infor-
mation was entered as a variable to examine how it affects the participants' attitudes
and acceptability. Thirdly, message framing was entered as a moderator to examine
whether the effect of information provided was moderated by the cultural worldviews.
Moderation arises if the effect of a predictor variable on the outcome is dependent on
another variable that significantly influences the initial pathway of interaction (Hayes
2013). The moderation analysis was displayed in a graphical format using a Microsoft
Excel-based program called Modgraph-1 version 3.0 (Jose 2013).

4. Empirical results

4.1. Cultural worldviews and their effect on attitudes and acceptability

The hierarchical regression model showed that cultural worldviews are significantly
associated with attitudes and of acceptability of land use policy. People with individu-
alized cultural worldview expressed significant negative attitude toward land use pol-
icy, thus supporting part of hypothesis H1a (b ¼ �0.14, p� 0.001, t ¼ �3.02)
whereas people with collectivized cultural worldview expressed significant positive
attitude (b ¼ 0.32, p� 0.001, t¼ 6.61) and significant acceptability (b ¼ 0.17,
p� 0.001, t¼ 3.42) of land use zoning policy. Although we found a negative

Table 2. Means, standard deviations (SD) and Pearson correlations (r).

Variable Mean SD 1 2 3 4 5 6

ICW 3.4916 0.85774 1
CCW 4.2435 0.57371 �0.172�� 1
IA 4.1912 0.68073 �0.070† 0.032 1
C A 3.9535 0.83697 �0.202��� 0.101� 0.100� 1
ATP 4.1889 0.77172 �0.186�� 0.275��� 0.401�� 0.397��� 1
PA 4.2212 0.67352 �0.844� 0.248�� 0.153�� 0.331��� 0.523��� 1

Significance Level:�¼ p� 0.05.��¼ p� 0.01.���¼ p� 0.001.
Note: Numbers that appear in the top row correspond to the numbers that appear in the first column.
ICW¼ individualized cultural worldview, CCW¼ collectivized cultural worldview, IA¼ individualized
arguments, CA¼ collectivized arguments, ATP¼ attitude toward policy, PA¼ policy acceptability.
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relationship between individualized cultural worldviews and land use zoning policy
acceptability, this association lacked statistical significance. (See Table 3).

4.2. Information provision and its effect on attitudes and acceptability

The hierarchical regression analysis showed that information provision significantly
affected public attitudes and acceptability of land use zoning policy (F (3,394) ¼
54.17, p� 001, R2 ¼ 0.18). Participants who received the promotional information
showed more positive attitudes (b ¼ 0.44, p� 0.001, t¼ 10.21) and higher acceptabil-
ity of land use zoning policy (b ¼ 0.28, p� 0.001, t¼ 5.97) compared to participants
who did not receive information. The effect of information on attitudes and acceptabil-
ity was compared in the two cultural worldviews. In the analysis of attitude, a signifi-
cant effect of information was found only in collectivists (b ¼ 0.12, p� 0.01,
t¼ 2.82). In contrast, in policy acceptability analysis, a significant effect of informa-
tion was found only in individualists (b ¼ 0.10, p� 0.01, t¼ 2.01). (See Table 3 and
Figures 1 – 3).

4.3. Message framing and moderation effect

Overall, the hierarchical regression model showed an interaction between argument
types and cultural worldviews, partially supporting our third hypothesis (Table 4).
Although the interaction is not significant, individualists who received individualized
arguments expressed a more positive attitude and significantly higher acceptability
(b ¼ 0.17, p� 0.001, t¼ 3.24) than the individualists who received collectivized argu-
ments. On the other hand, collectivists who received collectivized arguments reported
a significantly more positive attitude (b ¼ 0.14, p� 0.001, t¼ 3.21) and significant
higher acceptability (b ¼ 0.13, p� 0.001, t¼ 2.63) than the collectivists who received
individualized arguments. When compared, the effect of the two arguments, collectiv-
ized arguments were stronger in predicting positive attitudes, and individualized
arguments were stronger in predicting higher policy acceptability (See Table 4 and
Figures 4 – 6).

5. Discussion

This study offers evidence that cultural worldviews predict attitudes and acceptability
of sustainable land use zoning policy in post-conflict Somalia, which confirms the ear-
lier studies showing an association between cultural worldviews and environmental
policy acceptance and support (Cherry, Kallbekken, and Kroll 2017, Rissman, Kohl,
and Wardropper 2017). Individualized cultural worldviews were associated with a
negative attitude and lower acceptability of sustainable land use zoning policy. In con-
trast, collectivized cultural worldviews were associated with a positive attitude and
higher acceptability of sustainable land use zoning policy. More specifically, this find-
ing corroborates previous research demonstrating that collectivized cultural worldview
justifies environmental conservation practices, and the individualized cultural world-
view resists the same practices (Price, Walker, and Boschetti 2014). This finding
means that land use policymakers need to consider how the policy contributes and
reflects these conflicting cultural worldviews to avoid unnecessary policy setbacks. In
support of our second hypothesis, information provision was associated with more
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positive attitudes and higher acceptability of sustainable land use zoning policy. When
cultural worldviews were controlled, participants who received the information
expressed a significantly more positive attitude and higher acceptability of sustainable

Figure 1. Visual display of attitude differences in the control group and treatment conditions
with collectivists. Error bars denote standard error.
Information provision Figures 1–3 (hypothesis 2).
Note: High¼ standard deviation above the mean. Low¼ standard deviation below the mean.
Information is coded 1 and no information is coded 0.

Figure 2. Visual display of acceptability differences in the control group and treatment
conditions with individualists. Error bars denote standard error.
Note: Base value for this figure is 4.4. High¼ standard deviation above the mean. Low¼ standard
deviation below the mean. Information is coded 1 and no information is coded 0.
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land use policy than the control group. Overall, the information effect is strong among
those with low levels of attitude and acceptability (individualists) as collectivists already
had a positive attitude and higher acceptability of sustainable land use zoning policy.
Still, the information effect on attitudes was stronger in individualists, while the infor-
mation effect on policy acceptability was stronger in collectivists. The finding that infor-
mation is associated with a more positive attitude and acceptability of land use zoning
policy aligns with previous research, demonstrating that providing the information is
associated with more favorable attitudes toward climate change mitigation (Spence and
Pidgeon 2010), and increased acceptance of sustainable land use policy (Pleger, Lutz,
and Sager 2018). A possible explanation for the significant information effect in this
study could be that participants lacked knowledge and awareness about policy impacts
due to the absence of public policy in the last 30 years of the Somali conflict and,
hence, developed knowledge about sustainable land use policy benefits from the infor-
mation provided. This illustration is consistent with the knowledge deficit model's
assumptions that if people are correctly informed, they are likely to develop favorable
attitudes and change their behavior (Schultz 2002). The need for grassroots awareness
in the light of environmental conditions in Somalia has been voiced in previous studies
(Jama et al. 2020). Altogether, information provision effectively induces a positive atti-
tude and sustainable land use zoning policy acceptability in Somalia, which is promising
for communication and policy practitioners to steer sustainable land use practice.

In partial support of our third hypothesis, when the information was framed in
terms of individualized and collectivized arguments, participants evaluated arguments
that correspond with their cultural worldviews compared to the arguments that compete
with them. Although the interaction is negligible, individualists evaluated individual-
ized arguments more positively than collectivized arguments (H3a is supported), and
collectivists evaluated collectivized arguments more positively than individualized

Figure 3. Visual display of acceptability differences in the control group and treatment
conditions with collectivists. Error bars denote standard error.
Note: High¼ standard deviation above the mean. Low¼ standard deviation below the mean.
Information is coded 1 and no information is coded 0.
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Figure 4. Differential effects of argument types on the collectivists’ attitudes toward land use
policy. The figure is generated from the values of unstandardized coefficients, standard
deviation, and the mean of independent and dependent variables and their interaction term. Error
bars denote standard error.
Message framing Figures 4–6 (hypothesis three).
Note: CA¼ collectivized arguments and IA¼ individualized arguments. High¼ standard
deviation above the mean. Low¼ standard deviation below the mean.

Figure 5. Differential effects of argument types on individualists’ policy acceptability. The
figure is generated from the values of unstandardized coefficients, standard deviation, and the
mean of independent and dependent variables and their interaction term. Error bars denote
standard error.
Note: CA¼ collectivized arguments and IA¼ individualized arguments. High¼ standard
deviation above the mean. Low¼ standard deviation below the mean.
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arguments (H3b is supported) which may indicate that people who draw upon self-
interest values respond more positively to self-enhancement arguments, and people
who draw upon altruistic values respond more positively to pro-social and pro-environ-
mental arguments. This interaction between cultural worldviews and argument types
means that cultural worldviews moderated the message framing effects on participants’
attitudes and acceptability. However, the interaction between individualized worldview
and individualized arguments was statistically significant only within policy acceptabil-
ity analysis.

Nevertheless, the attitude toward sustainable land use zoning policy was most
strongly predicted by collectivized arguments, while individualized arguments most
strongly predicted policy acceptability. Here a question arises: why different arguments
predict attitude and acceptability? A possible account could be that collectivized argu-
ments persuaded participants’ moral feelings hence induced change in attitude. Moral
consideration thus guided such evaluations (Bolderdijk et al. 2013). On the other hand,
land use decisions often involve direct effects; therefore, salient issues such as per-
ceived costs and self-interest may challenge moral feelings and obscure the participants
with positive attitudes to perform the corresponding behavior. This would align with
the assumption of cost saliency and self-serving bias, which may be well suited in
low-income settings such as Somalia.

5.1. Implications on sustainable land use policy in Somalia

This study has important implications for practitioners of sustainable land use policy
communication. Previous research demonstrates that cultural worldviews matter for

Figure 6. Differential effects of argument types on collectivists’ policy acceptability. The
figure is generated from the values of unstandardized coefficients, standard deviation, and the
mean of independent and dependent variables and their interaction term. Error bars denote
standard error.
Note: CA¼ collectivized arguments and IA¼ individualized arguments. High¼ standard
deviation above the mean. Low¼ standard deviation below the mean.
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environmental policy acceptance (Cherry, Kallbekken, and Kroll 2017), and our results
support this. Policy advocates the need to consider how sustainable land use policy
contributes to and reflects these worldviews to avoid unnecessary policy setbacks.
While our findings indicate that information provision can be at the forefront in pro-
moting positive attitudes and improving public acceptability of sustainable land use
policy in Somalia, policy advocates should be mindful that individual predispositions
such as worldviews influence the effectiveness of the information. As people with dif-
ferent cultural worldviews interpret information differently (West, Bailey, and Winter
2010), differentiated arguments could be used when communicating with the general
public. The message content should correspond with the different cultural worldview
commitments to promote sustainable land use policy acceptability more effectively.
Such an approach of target group segmentation was previously recommended in cli-
mate change communication (Graham and Abrahamse 2017). Although we could not
determine why different arguments predict a positive attitude and higher acceptability,
collectivized arguments seem to be more useful in attempts to induce a positive atti-
tude, while individualized arguments seem to be more relevant to behaviors such as
sustainable land use policy acceptability.

5.2. Limitations

Despite the positive results, this study is not without limitations. Our finding that a
positive attitude and higher public acceptability of sustainable land use policy are pre-
dicted by collectivized and individualized arguments respectively highlights the chal-
lenge of predicting different outcomes, as it may require differentiated arguments.
Future research would benefit from examining why collectivized arguments are more
effective in predicting attitudes, and individualized arguments are more effective in
predicting policy acceptability. Although it is not within the scope of this study, we
did not explicitly consider the degree to which perceived costs and direct involvement
can influence the message framing effect. Future research may still examine whether
these issues influence the effect of message framing. The study participants were
slightly dominated by urban residents with a slightly higher educational level than the
entire population average, this might be due to the high illiteracy rate and poor internet
penetration in sparsely populated areas. Future studies may compare different socioe-
conomic and political stratifications. However, this limitation may not be a major con-
cern as 75% of the Somali population is under the age of 30 (UNFPA 2014). Aside
from these, the knowledge generated in this study is pertinent for formulating policy
in Somalia.

6. Conclusion

This study demonstrates that cultural worldviews play an important role in the effect-
iveness of persuasive messages to induce positive attitudes and improve acceptability
of sustainable land use zoning policy. This is crucial for implementing policies to steer
sustainable land use practice and reduce deforestation. The findings of this study pro-
vide important implications for sustainable land use policy communications practi-
tioners. When communicating the potential benefits of sustainable land use zoning
policy to the general public, policy advocates should be aware that people with differ-
ent cultural worldviews are susceptible to different arguments. This suggests the

18



importance of avoiding the “one-size fits all” approach and framing policy communica-
tions effectively to better reflect the public’s preferences and concerns. Since a single 
framing strategy may appeal only to a specific segment of the public, different argu-
ments can be used when communicating policy with large populations. Tailoring these 
different arguments to peoples’ cultural worldviews is a more efficient means to induce 
positive attitudes and higher acceptability of sustainable land use zoning policy. This 
requires identifying the context-specific cultural worldviews and preferences to design 
evidence-based persuasive arguments that can better appeal to the general public.
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