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ABSTRACT
Illegal logging is a key driver of deforestation in tropical countries
and benefits a large number of stakeholders, including urban domes-
tic buyers. Changing the latter’s purchasing behavior could produce
significant shifts in the illegal trade market. Based on survey data
(n¼ 463), this paper assesses the impact of a media campaign on
consumers’ purchase intentions for legal timber and wooden furni-
ture in Yaound�e and analyses the underlying psychological mecha-
nisms. Combining covariate matching and mediation analysis, we
found a significant positive effect of the media campaign on the
declared intention to purchase legally-sourced timber and the medi-
ation effect of two out of three precursors of the theory of planned
behaviors, namely attitude and subjective norms. This study provides
critical inputs to frame future media campaign messages and, by
demonstrating some consumers’ interest in legal timber, to
strengthen the domestic legitimacy of policies such as the Forest
Law Enforcement, Governance and Trade.
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Introduction

The illegal exploitation of forest resources is considered a significant cause of deforest-
ation and forest degradation in tropical countries (Brown et al. 2008; Kleinschmit et al.
2016). Over the past 20 years, a great deal of attention has been paid to large-scale
illegal logging activities and their connection with the international markets. The Forest
Law Enforcement, Governance and Trade (FLEGT) Action Plan and sustainability certi-
fication schemes have emerged as a response to this issue (Gan et al. 2013; Lambin
et al. 2014; D’Hollander and Tregurtha 2016). The FLEGT Action Plan uses a simple
and consensual definition of illegal timber when harvesting, transporting, processing,
buying or selling is in violation of national laws of the producing countries. The first
objective of the FLEGT Action Plan is to secure imports of legal timber into the
European Union through bilateral agreements with producer countries. In addition to
ensuring the legality of their timber exports to the European Union, several producer
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countries, including Cameroon, Congo and Ghana, have also committed to applying
this regulation to timber transactions on their domestic markets. However, these domes-
tic markets have been overwhelmingly supplied with illegally sourced timber, mainly
because of the complexity and cost for chainsaw millers to acquire a logging license
(Wit et al. 2010). Promoting the legality of timber in domestic markets by focusing
solely on producers is difficult due to the high cost of producing legal small-scale sawn
wood and the reluctance of industrial companies to move into what they consider as a
low-paying sector, at least in Central Africa (Lescuyer et al. 2017).
A complementary approach to a supply-side support strategy is to increase domestic

demands for legal timber in order to develop this market niche and ensure a profitable
outlet for producers. By demanding legal timber for public procurement, the State could
contribute to the emergence of this specific market, but public procurement represents
only a small percentage of the volumes traded on the domestic timber market (Lescuyer
et al. 2017). Private buyers account for the bulk of national consumption of timber.
Mitigating private buyers demand for illegal wood products represents today a promis-
ing but under-studied lever to increase the share of legal wood in the national market.
Mitigation of consumer demand for illegal forest-based products has traditionally been

addressed through regulation and law enforcement but demand-reduction campaigns
have gained traction in the recent years (Ver�ıssimo and Wan 2019). A review of the litera-
ture on demand-reduction campaigns of illegally sourced forest products reveals at least
four gaps of knowledge (Salazar, Mills, and Ver�ıssimo 2019; Wallen and Daut 2018;
Ver�ıssimo and Wan 2019; Greenfield and Ver�ıssimo 2019; Thomas-Walters et al. 2020).
Firstly, most studies consider campaigns that target the consumption of illegal wildlife
products, not timber. In their international synthesis on illegal logging and related timber
trade, Kleinschmit et al. (2016) barely address options for reducing purchases of illegal
timber by individual consumers. Secondly, the vast majority of these campaigns are imple-
mented in distant consumer markets, such as China and Vietnam in the case of rhino
horns and elephant ivory trade, or in Europe and USA through the promotion of FSC/
PEFC-certified timber. Knowledge on the relevance of demand-reduction campaigns in
producer markets remains very limited. Thirdly, when such campaigns are experimented
in producer countries, most studies points to the lack of robust evidence for the impact on
consumer behaviors (Coad et al. 2017). Fourthly, the underlying behavioral assumption of
these campaigns is often overly simplistic, which casts doubts on the capacity of these
campaigns to induce behavioral change (Wallen and Daut 2018). For example, many edu-
cational campaigns assume that the simple lack of information prevent individuals from
engaging in legal purchase behaviors. However, this assumption is valid in the narrow set
of situations where consumers already have strong preexisting preferences for the desired
behavior (Wallen and Daut 2018). Understanding the psychological mechanisms that
underlie consumers’ decision in a given context is thus of primarily importance to develop
policy tools that are able to change consumers’ preferences.
In this context, our contribution to the literature and the objectives of the study are

twofold. First, we evaluate the impact of a multi-media campaign on the legal timber
purchase intentions of Cameroonian consumers. Measuring the impact of such an inter-
vention is not straightforward (Greenstone and Gayer 2009; Imbens and Wooldridge
2009). In particular, rigorous research design should disentangle the effect of the
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campaign from other factors likely to influence purchasing intentions. For example, a
control-intervention comparison should take into account the fact that individuals who
received the intervention often have specific characteristics that also influence their
response to the intervention (this is known as selection bias). Scholars have increasingly
used counterfactual methods such as quasi-experimental techniques in order to create
comparison groups that represent what would have hypothetically happened in the
absence of a program (B€orner et al. 2017; Gilligan and Hoddinott 2007; Abebaw, Fentie,
and Kassa 2010). In this study, we use covariate matching to estimate the impact of
the campaign.
Second, we shed light on the underlying psychological mechanisms mediating the

effect of the campaign on purchase intentions. Counterfactual methods generally fall
short in providing information about the underlying pathways to impact (Baylis et al.
2016; Miteva, Pattanayak, and Ferraro 2012). For this reason, we use mediation analysis
in order to achieve our second objective. Mediation analysis has been recently used to
assess the determinants of consumption behaviors and the effects of policy interventions
(Bamberg and M€oser 2007; Johe and Bhullar 2016; Janmaimool and Khajohnmanee
2020; Prifti, Daidone, and Davis 2019; Ulambayar and Fern�andez-Gim�enez 2019).
Mediation analysis requires the formulation of a model to be tested. In our case, we use
the theory of planned behavior (TPB), proposed by Ajzen (1985). The three TPB con-
structs, namely attitude, subjective norms, and perceived behavioral control, have dem-
onstrated their ability to predict consumption intentions and behaviors in various
settings (Beedell and Rehman 2000; Chan and Lau 2002; Liobikien_e, Mandravickait_e,
and Bernatonien_e 2016; Gurney et al. 2016; Borges and Oude Lansink 2016; Johe and
Bhullar 2016; Nath et al. 2017; Yadav and Pathak 2017).

Materials and Methods

Description of the Media Campaign

Between September and November 2018, a media campaign was undertaken in
Yaound�e to raise awareness and promote legally sourced timber with a view to increas-
ing domestic consumption of legally sawn wood. As far as we know, and on the basis
of a 10-year collaboration with the Ministry of Forest and Fauna, this nation-wide cam-
paign was the first to be organized in Cameroon to promote legally-source timber for
domestic purchasers. The study targeted individual buyers. Three ex-situ and two in-situ
media were combined for this campaign1: (1) four radio programmes, including two
one-hour sessions on Radio Environnement and two reports on Voice of America; (2)
broadcasting of an information banner on the national television channel (CRTV) for
two weeks; (3) a 1’30" animated film was broadcast on Facebook to 135,000 people; (4)
80 posters were put on display in timber markets, chambers of commerce and furniture
showrooms; (5) 3,100 flyers were distributed to individual buyers in Yaound�e’s markets.
The campaign messages were developed on the basis of an in-depth knowledge of the

actors of the national timber market (Cerutti and Lescuyer 2011; Lescuyer, Cerutti, and
Tsanga 2016) and a preliminary study of the sensitivity of these audiences to the legal
origin of timber (Lescuyer et al. 2017). Several arguments in favor of legal timber were
advertised by these media supports, linking legality to quality, forest conservation,
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improvement of rural livelihoods, patriotism, and emotions. They also included infor-
mation on how to recognize and where to find legal timber by (1) asking the seller, (2)
calling one among the four local associations that support legal timber in Yaound�e, or
(3) looking at the sawn wood quality (i.e. legal sawn wood is usually dry and straight,
streak-free, and with sharp edges).

Survey and Sampling Procedures

We sampled respondents in 13 timber markets and 35 carpentry workshops and furni-
ture showrooms in Yaound�e, that were demonstrated to be the most important in vol-
ume in Yaound�e (Cerutti and Lescuyer 2011; Lescuyer et al. 2017). The survey was not
subject to prior approval from an ethical committee but was developed and supervised
by a researcher with a certificate in “Social and Behavioral Responsible Conduct of
Research”. The respondents did not provide a formal Free, Prior and Informed Consent
but the interview started with an overview of the background, the team, the type of
question they would be asked and the approximate duration of the interview. It was

Table 1. Measurement of items.
TPB variables Items Likert Scale

Attitudes (ATT) ATT26 Do you think buying legal timber is good for
preserving our forests?

1¼ Very bad to
7¼ Very good

ATT34 Do you think buying legal timber is useful in
the fight against climate change?

1¼ Very useful to
7¼ Very necessary

ATT50 Do you think buying legal timber today is
important for the well-being of future
generations?

1¼Not at all important to
7¼ Very important

Subjective norms (SN) SN36 To what extent do you agree with the
following statement: “my colleagues think I
should purchase legal timber in future”

1¼ Don’t agree at all to
7¼ Completely agree

SN38 To what extent is the following statement
possible: “my friends would approve of my
buying legal timber”

1¼ Very impossible to
7¼ Very possible

SN40 To what extent is the following statement
likely or possible: “Most people with my level of
education would purchase legal timber at their
next purchase”

1¼ Very unlikely to
7¼ Very likely

SN43 To what extent do you agree with the
statement that “my neighbours think I should buy
legal timber when I make future purchases”

1¼ Don’t agree at all to
7¼ Completely agree

SN48 To what extent do you agree with the
following statement: “my family thinks I should
buy legal timber in future purchases”

1¼ Don’t agree at all to
7¼ Completely agree

SN53 To what extent do you agree with the
following statement: “The authorities think I
should buy legal timber”

1¼ Don’t agree at all to
7¼ Completely agree

Perceived behavioral
control (PBC)

PBC37 Can the time spent searching for or locating
legal timber be an obstacle to the purchase of
legal timber?

1¼ Don’t agree at all to
7¼ Completely agree

PBC39 Can price be a setback for the purchase of
legal timber?

1¼ Don’t agree at all to
7¼ Completely agree

PBC45 Can your income be a setback for buying
legal timber?

1¼ Don’t agree at all to
7¼ Completely agree

PBC47 Can the distance traveled in search of legal
timber be a setback for your willingness to
purchase legal timber?

1¼ Don’t agree at all to
7¼ Completely agree

Purchase Intention Your intention to focus on timber of legal origin
when it is acquired in the future is …

1¼ Very weak to
7¼ Very strong
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also stated that information collected during this survey was strictly confidential, and,
according to the Cameroonian Law No. 91/023 of December 16, 1991 on Censuses and
Statistical Surveys, might under no circumstances be used for the purposes of economic
control or repression. Lastly, it was mentioned that the respondent would not receive
any retribution for their participation to the survey.
Data were collected using a paper questionnaire conducted in French. The question-

naire was previously tested on 30 clients and amended.
To increase the chances of evaluating people exposed to the legal timber awareness

campaigns, we conducted surveys at sites where large numbers of flyers and posters had
been distributed. In each site, enumerators spent two days visiting all the shops and
interviewing all the customers who entered each of the shops. All the respondents had
the choice to participate or not in the survey.
After data cleaning, the total sample consisted of 463 respondents.

Construction of Variables

The questionnaire was organized in two sections. The first section included questions
on the respondent’s socio-economic characteristics, including age, education, household
size, the socio-professional category as well as the past purchase behavior of legal wood
before the information campaign. The first section of the questionnaire also captured
the treatment variable (“information”), i.e. whether or not the individual was actually
exposed to the awareness campaign. It was measured using a dichotomous variable
derived from the following question: “Did you see, read or hear about the legal tim-
ber campaign?”
The second section of the questionnaire brought together the TPB constructs adapted

to our study context (Table 1). Attitude is defined as the positive or negative assessment
of whether or not a given behavioral aspect has been implemented (Ajzen and Fishbein
1980). Attitude was measured in our study using a three-item Likert scale based on
Borges and Oude Lansink (2016). Subjective norms correspond to the social pressure
perceived by the individual to adopt the behavior of reference groups (friends, families,
neighbors, colleagues, spouses, etc.). Following Chan and Lau (2002), the subjective
norm was measured in our study using a six-item Likert scale that referred to different
groups of stakeholders likely to exert social pressure. Perceived behavioral control
(PBC) is defined as “the perceived ease or difficulty in performing behaviour”
(Ajzen 1987). PBC was measured in our study using a 4-item Likert scale (Lalani et al.
2016). Our test questionnaire revealed that the main obstacle to purchasing legal
timber was the limited availability of the product. We thus considered using access to
legal timber as a proxy for PBC. Lastly, intention to purchase was measured using a sin-
gle item.
In the final questionnaire, we organized the questions in such a way that related

items did not follow each other to ensure that each answer was independent from the
previous one. Attitude, Subjective Norm and PBC variables were obtained by calculating
the mean of the Likert scales for all items related to each of the mediators. Only the
items that were loaded on the same factor were retained. We tested the convergence
and reliability of the Likert scales using major component factor analysis (MCFA) with
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a Kaiser-Meyer-Olkin test (KMO), the Cronbach alpha coefficient and the eigenvalue.
Results of these tests are presented in Appendix 1.

Data Analysis

Impact Analysis
Our first objective is to assess the impact of the media campaign on purchase inten-
tions. We hypothesize that the two different means of communication used for this
multi-media campaign have different impacts. Therefore, we estimate not only the over-
all impact of the campaign but we also assess the impact of the two main communica-
tion channels separately.
Our impact estimate is the average treatment effect on the treated obtained by calcu-

lating the mean difference in purchase intention between treated (i.e. exposed to the
media campaign) and matched control (i.e. not exposed to the media campaign) wood
consumers (Ho et al. 2007; Imbens and Wooldridge 2009).
Covariate matching was used to control for observable sources of bias, i.e. preexisting

differences between the treated and control group in observable characteristics that
explain the exposition to the media campaign and the purchase intention in the absence
of the media campaign. We use the socio-economic characteristics (age, education,
household size and the socio-professional category) and the past purchasing behavior of
respondents as covariates. These variables are suitable covariates because they were
likely to influence pro-environmental behaviors (Mainieri et al. 1997; Lalani et al. 2016;
Laroche, Bergeron, and Barbaro-Forleo 2001; Samdahl and Robertson 1989; Webster
1975) and were not likely to be influenced by the media campaign (e.g. it is unlikely
that the size of the family would change as a result of being exposed to the
media campaign).
We use R version 3.6.1 and the Matchit package (Ho et al. 2011) to calculate the

Mahalanobis distance as a measure of observable similarity between respondents (Ho
et al. 2007). In order to obtain our control group of consumers, we then apply one-to-
one nearest-neighbour matching with replacement. This procedure matches each treated
individual to the nearest control individual using the Mahalanobis distance.
We assessed the performance of the matching procedure by carrying out a test con-

sisting in comparing the standardized difference in means before and after matching
each covariate (Imbens and Wooldridge 2009; Stuart 2010). Standardized difference in
means is given by the difference in the ratio between treated and control of the mean
divided by the standard deviation in both group. According to Rubin (2001), for the
adjustment to be trustworthy, the absolute value of the standardized difference must be
less than 0.25.
Matching assumes that there is no hidden bias. We estimated Rosenbaum’s test to

measure the level of influence of an unobservable covariate that could affect the esti-
mated treatment effect (Arriagada et al. 2012). More specifically, we estimated test sta-
tistics for different levels of the odds ratio, C, where a higher odds ratio is associated
with unobservable variables playing a larger role in the selection of individual and the
probability of individuals to display intentions to buy legal wood (Shah and Baylis
2015). In the absence of hidden bias, C is equal to one. The higher the level of C to
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which the estimated effect of the media campaign on purchase intention remains sig-
nificantly different from zero, the more confidence one can have in the conclusion that
the estimate is a causal effect.

Mediation Analysis
Our second objective is to examine the mechanisms through which the awareness cam-
paign influenced people’s intentions to purchase legal timber. To this end, we per-
formed a parallel mediation analysis using the macro PROCESS version 3.4 (Hayes
2018) in SPSS. The parallel mediation model measures simultaneously the total, direct
and indirect effect of the campaign (X) on the intention to purchase (Y) while examin-
ing the specific indirect effects associated with each of the three intermediate outcomes
(M1, M2, M3). Figure 1 presents the model in which the intermediate outcomes are the
precursors of the TPB, namely attitude (M1), social norms (M2) and PBC (M3).
The total effect C is the sum of the direct effect C0 (X!Y) and the total indirect

effect (X!M!Y). In turn, the total indirect effect corresponds to the sum of the three
specifics indirect effects (X!M1!YþX!M2!YþX!M3!Y). Each estimated spe-
cific indirect effect is the product of the regression coefficients corresponding to each
step of an indirect path, that is Ai�Bi. The mediation model also estimates the effect of
each covariate (age, household size, past purchasing behavior, socio-professional cat-
egory, and education) on M1, M2, M3 and Y. The mediation analysis uses 5,000 boot-
strap samples, 95% confidence intervals and linear regressions.

Figure 1. Theoretical model of the possible influence of information on legal wood products purchase
via three mediators. Note: Arrows show the direction of the effect. C and C0 are, respectively, the total
and direct effect of information (X) on Purchase Intention (Y). A1, A2, and A3 are the specific indirect
effects of information (X) on each of three mediators (M1, M2, and M3). B1, B2, and B3 are the spe-
cific indirect effects of each mediator on Purchase Intention.
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Results

Pre-Matching Characteristics of Consumers

Timber consumers interviewed are on average 39 years old and have a family of 5 mem-
bers on average (Table 2). 61.1% of them are professional of the wood sector (e.g. sawn-
wood resellers, carpenters and cabinet makers) and less than 0.3% of them reported
they had bought legal timber before the initiation of the media campaign. Finally, 23%
of respondents have finished high school.
Amongst the 463 respondents, 278 respondents declared they had not heard anything

about the legal timber campaign and 185 respondents said they had. Amongst the latter, 62
received information only from in situ sources, 98 only from ex situ sources and 25 from a
mix of both.
Comparison of pre-matching covariate distribution (Table 2) suggests that the infor-

mation campaign reached wood buyers with significant differences in socio-economic
characteristics and past behaviors (standard mean difference before matching >0.25).

Table 2. Covariate balance for all three estimations.

Means treated

Means
unmatched
not treated

Means matched
not treated

Std. mean diff
before matching

Std. mean diff
after matching

(1) All (N treated ¼ 185, N unmatched control ¼ 93, N matched control ¼ 185)
Age 39.13 37.51 38.06 0.17 0.11
Household size 4.97 4.59 4.78 0.16 0.08
Past
purchasing
behavior

0.31 0.17 0.24 0.34 0.16

Socio-
professional
category

0.29 0.40 0.32 0.25 0.08

Education 0.81 0.70 0.81 0.27 0.00
(2) Ex situ (N treated ¼ 98, N unmatched control ¼ 180, N matched control ¼ 98)
Age 37.03 37.51 36.92 0.05 0.01
Household size 4.55 4.59 4.45 0.02 0.05
Past
purchasing
behavior

0.30 0.17 0.30 0.30 0.00

Socio-
professional
category

0.41 0.40 0.41 0.01 0.00

Education 0.87 0.70 0.88 0.42 0.03
(3) In situ (N treated ¼ 62, N unmatched control ¼ 216, N matched control ¼ 62)
Age 43.08 37.51 41.71 0.60 0.16
Household size 5.53 4.59 5.47 0.40 0.03
Past
purchasing
behavior

0.39 0.17 0.39 0.50 0.00

Socio-
professional
category

0.21 0.40 0.26 0.43 0.11

Education 0.68 0.70 0.69 0.04 0.04

Note: we provide the covariate balance for the three matching specification: all respondents (1), respondents exposed
to ex-situ communication means only (2) and respondents exposed to in situ communication means only (3). For
each covariate used in the matching procedure, we display means for treated, unmatched non-treated, and matched
non-treated respondents as well as the standardized difference in means between treated and control units before
and after matching. Bold characters in the Std. Mean Diff. (standardized mean difference) column means the variable
is not balanced between the treated and control units (absolute value >0.25 standard deviation).
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For example, wood buyers who were exposed to any type of communication channel
were significantly more educated and purchased legal wood more often than buyers
who were not exposed to information about legal wood. As these characteristics could
be associated with higher probability of purchasing legal wood once exposed to the
communication campaign, to accurately measure the effectiveness of the programme,
we needed to control for observable selection bias.

Impact of the Campaign

The matching procedure generally improves covariate balance (Table 2). Indeed, none
of the normalized difference between control and treated units was greater than 0.25
standard deviations (Table 2). We thus conclude that the covariate balance
is acceptable.
The impact of the information campaign was positive and statistically different from

zero for all specifications (Table 3). Effect size measured using the standardized means
difference is around 0.5. Interestingly, the difference in effect size between in situ and
ex situ media channels is not significant.
Finally, the results of Rosenbaum’s test (Table 3, last column) show that the impact

estimate would not be significantly different from zero if two respondents with the
same observable characteristics differed in the odds of being exposed to the media cam-
paign by 1.6 due to unobserved differences.

Mediation analysis: Testing the Pathways between Information and Intention
to Purchase

Figure 2 presents the results of the mediation analysis. Overall, the results confirmed
the impact estimates found in Section “Impact of the Campaign”. The total effect of
information on the intention to purchase legal timber was positive and significant
(C¼ 0.781; p¼ 0.000).
The results also showed that the impact of the campaign was mediated by the attitude

and the subjective norm. Indeed, information had a significant and positive indirect
effect on attitude (A1¼ 0.603; p¼ 0.000) and on subjective norm (A2¼ 0.343;

Table 3. Impact estimates.
Means matched
not treated Means treated Diff in means Significance

Std. mean diff
after matching C

All (1) 4.22 5.10 0.88 *** 0.52 1.7
Ex situ (2) 4.26 5.20 0.95 *** 0.56 1.7
In situ (3) 4.26 5.15 0.89 ** 0.54 1.6

Note: we provide an estimation of the Average Treatment Effect on the Treated for all respondents (1), respondents
only exposed to ex-situ communication channels (2) and respondents only exposed to in-situ communication channels
(3). We provide an indicator of the significance of the difference in means between treated and control
(���significant at p< 0.001, ��significant at p< 0.01). We also estimate Rosenbaum bounds for each matching speci-
fication and provide the gamma value, which represents the highest increase in the odds ratio of protection based
on the Hodges–Lehmann point estimate for which the DID-matching estimates remain significantly different from
zero with a 95% confidence interval even in the presence of unobserved bias. Finally, we give the number of covari-
ates for which this indicator takes an absolute value above 0.25 as a way to show the quality of covariate balance for
each matching.
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p¼ 0.000). What is more, both the attitude (B1¼ 0.280; p¼ 0.000) and the subjective
norm (B2¼ 0.592; p¼ 0.000) had a positive and significant indirect effect on the inten-
tion to purchase.
We also show that PBC did not mediate the effect of information on intentions to

purchase legal timber. Indeed, information had no effect on perceived control (A3 ¼
�0.021; P¼ 0.871) and the effect of perceived control on the intention to purchase legal
timber was not significant (B3 ¼ �0.099; p¼ 0.081).
Finally, we show that among the covariates introduced in the model, past purchasing

behavior and education had a positive and significant effect (p< 0.05) on attitude while
past purchasing behavior had a very positive and significant effect (p¼ 0.000) on the
subjective norm (Appendix 2).

Discussion

Our study contributes to improve the understanding of consumers’ purchase intentions
for legal timber and wooden furniture in products in Yaound�e, Cameroon. Our study is
valid for the sub-population of consumers of wood products purchasing directly from
timber markets, joinery workshops and furniture showrooms. Previous value-chain
studies suggest that this sub-population’s consumption represents an important share of
the volume of wood products traded in Yaound�e (Cerutti and Lescuyer 2011; Lescuyer
et al. 2017). A census-like sampling would have ensured that our sample is representa-
tive of the broader range of consumers of wood products in Yaound�e but would have
required a very large sample to capture enough respondents reached by the campaign.
Besides, the fact that participation to the survey was voluntary may have led to an
underrepresentation of respondents who were aware of the media campaign but who
did not change their purchasing intentions. Moreover, our sample presents similar char-
acteristics in terms of socio-professional category, level of education and age of

Figure 2. A statistical path model. Note: Solid lines: Statistically significant result; dotted lines: statis-
tically non-significant result. Note: ��� denote significance at 1%.
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consumers to a previous study carried out among a larger sample (N¼ 440) of consum-
ers of sawn timber and wooden furniture in Cameroon (Lescuyer et al. 2017). Our sam-
ple is thus likely to be a good representation of the sub-population of sawn wood and
wooden furniture consumers buying directly from timber markets, carpentry workshops
and furniture showrooms in Yaound�e.
The first part of the study showed that the media campaign had a positive significant

effect on consumers’ intentions to purchase legal timber in Cameroon. We did not find
other study assessing the impact of information, awareness campaigns or nudges on
consumption behavior in developing countries. This makes any comparison of the mag-
nitude of the impact difficult. Based on findings from other sectors, we can say that the
effect of the media campaign seems to be of medium size (Faraone 2008). Besides, the
comparison of the results of the Rosenbaum test with studies evaluating the impact of
other types of interventions suggests that our impact estimates are relatively sensitive to
the presence of even moderate unobserved bias. The implementation of other impact
studies of similar interventions aimed at promoting the consumption of legal wood
would help corroborate or contradict the conclusions of our study.
In relation to the previous point, an important hypothesis underlying matching

procedures is the absence of omitted variables that are distributed differently between
control and treated groups although they could explain the outcome of interest (in
our case, purchase intentions) or the selection in the program (in our case, access to
information). If it was not the case, selection bias would keep influencing impact
estimates. In this study, we are confident that no intervention other than the one
studied conveyed information about the legality of wood in Yaound�e. Besides, we
controlled for reported purchase behaviors prior to the initiation of the interventions.
These two aspects give our results more credibility. However, the fact that we relied
on survey data collected after the initiation of the media campaign considerably con-
strained our options to create a complete set of relevant covariates. Besides, we have
limited knowledge of factors facilitating access to media information in this particular
type of context. As a result, we probably missed important covariates that could
explain the relative sensitivity of our results. For example, the revenue level before
the media campaign probably explains differences in the probability to be exposed to
the campaign, as it influences the capacity to buy smartphones, computers or televi-
sions. Overall, there is a need to develop more comprehensive models that could
guide the selection of covariates and to collect survey data before the initiation of
the program.
Our impact evaluation also showed that the impact of the media campaign was sig-

nificant irrespective of the communication channel. Further, the magnitude of the
impact of the awareness campaign did not differ significantly in the three groups (i.e.
with access to in-situ/ex-situ, the two information channels). In other words, in our
study, the type of media used for the promotion of legal and sustainable timber did not
play a decisive role. Besides, it does not seem that combining the two communication
channels leaded to higher impact. This result suggests that the value added of combin-
ing different communication channels is not the potential “effect of repetition” or the
“interaction effect” but rather that it has a wider reach, as almost 90% of these respond-
ents only had access to one type of information.
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The results of our impact evaluation would have been stronger if we had been able to
measure actual consumption behaviors, as purchasing intentions for legal products are
not necessarily followed by actual purchasing behaviors (Mainieri et al. 1997; Young
et al. 2009). One reason given is that legal products are more expensive than their
standard competitors, and this extra cost is not taken into account in the statement of
purchasing intentions (Chen and Chang 2012). An additional survey focusing on actual
purchasing behaviors would thus be worthwhile, as this was impossible in our case
because the survey was done immediately after the campaign.
The second part of the study provides clues concerning the psychological mechanisms

that explain the effect of the awareness campaign on the purchasing intentions of
legal timber by Cameroonian consumers. We show that two of the three precursors of
the theory of planned behavior, namely attitude and subjective norms, were important
precursors of the intention to purchase and were also positively influenced by
the campaign.
This result is consistent with the results of other studies that demonstrated the

explanatory power of the TPB (Johe and Bhullar 2016; Armitage and Conner 2001).
However, our study focuses on a different socio-economic context (developing countries
versus developed or emerging countries) and on a different type of market (legal versus
illegal). Moreover, unlike the conventional use of the TPB, we considered the precursors
as mediators of the effect of an intervention, not simply as precursors of behaviors. This
is a critical input to determine how communication campaign messages should be
framed. In our study, the attitude mediator corresponded to a feeling of responsibility
linked to improved knowledge about global environmental problems such as the protec-
tion of forests, the fight against climate change and the well-being of future generations.
This message was clearly emphasized in the communication campaign. The social norm
mediator suggests that the opinion of others, way beyond the family circle, matters to
respondents. We postulate that the communication campaign may have sent consumers
a signal about societal expectations in terms of consumer behavior with respect to tim-
ber products.
Based on our study in Yaound�e, we also argue that the TPB is not sufficient to fully

understand the underlying consumption mechanisms or for the design of appropriate
communication campaigns. In particular, the TPB fails to provide information about
the mechanisms through which an intervention, such as a nudge, influence the three
precursors. This black box needs to be opened. Social psychology and behavioral eco-
nomics document the prescriptive effect of environmental policies, particularly eco-
nomic incentives, and conceptualizes this effect as the result of an interaction between
these external incentives and pro-social motivations or preferences (Bowles and Polania-
Reyes 2012; Frey 1992; Rodriguez-Sickert, Guzm�an, and C�ardenas 2008). Other authors
showed that the perception of the characteristics of a product and the motivations
attached to its characteristics are two precursors of attitude (Bennani and Saad 2018).
This suggests that improving our understanding of the values, motivations and prefer-
ences guiding consumption choices would help understand the connection. Theoretical
frameworks such as the self-determination theory (Ryan and Deci 2000) could be useful
to conceptualize the origin of the promoters of the TPB by bringing the concept of
motivation into play (Hagger and Chatzisarantis 2009; Hagger 2009).
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Conclusion

Changing the consumers’ purchasing behavior could produce significant shifts in the
illegal timber trade market. This study conducted in Cameroon shows that the impact
of a multi-media campaign in favor of legal timber in Yaound�e positively influenced the
respondents’ intention to purchase legal timber. This is an encouraging signal for the
implementation of the FLEGT Action Plan in producer countries, especially those like
Cameroon that are committed to supplying their domestic markets with legal timber.
These results also show how national stakeholders could benefit from the implementa-
tion of the FLEGT Action Plan that, in southern countries, is often considered as a
mechanism aimed primarily at meeting the requirements of European consumers
(Carodenuto and Cerutti 2014; Acheampong and Maryudi 2020).
Many steps remain to develop a real domestic demand for legal timber in Cameroon,

and more generally in Central African countries. Amongst the many challenges ahead,
there is a need both to broaden the panel of consumers sensitive to wood legality and
to convert intentions to purchase legal products into acts of purchase. One option
would be to repeat this kind of media campaign among all timber buyers in order to
trigger a general change in people’s perceptions of the importance of acquiring legal
wood, which would be equated with quality products, national employment and sustain-
able forest management. Such general media campaign in favor of sustainable products
should be specifically designed to have an overall effect on the subjective norms and
attitudes of a significant proportion of national consumers in order to have an effect on
the volume of legal timber purchases.
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Appendix 1. Likert Scale Validity Test

To ensure the convergence and reliability of the Likert scales, we used major component factor
analysis (MCFA) with a Kaiser–Meyer–Olkin test (KMO), the Cronbach alpha coefficient and the
eigenvalue. These tests respectively ensure that the different measurement statements of the same
variable are consistent with each other, that they have the ability to provide the same result for
several measurements of the same phenomenon, and lastly that they can be used for further ana-
lysis (Nath et al., 2017). The table below shows that all the scales were reliable and convergent.
The Cronbach alpha coefficients were all greater than 0.7 and the KMO was at least equal to
0.680. The Barlett test remained significant (sig ¼ 0.000) and all built variables with eigenvalues
greater than 1 accounted for nearly 60% of total variance. The three components had at least
three items with factor loads between 0.526 and 0.805, which provided an accurate description of
the factor structure required for the study.

Appendix 2. Mediation analysis

Items

FACTORS

1 2 3

Attitudes
ATT26 0.084 0.783 �0.112
ATT34 0.186 0.771 0.008
ATT50 0.229 0.787 0.070
Eigenvalues 2.058
Cronbach alpha 0.743
KMO 0.682

Subjective Norms
SN36 0.751 0.186 0.042
SN38 0.761 0.149 �0.071
SN40 0.614 0.167 �0.013
SN43 0.805 �0.004 0.046
SN48 0.742 0.159 0.140
SN53 0.526 0.382 0.097
Eigenvalues 4.054
Cronbach alpha 0.821
KMO 0.860

Perceived Behavioral Control
PBC37 0.003 0.076 0.706
PBC39 0.095 �0.059 0.708
PBC45 0.043 �0.100 0.638
PBC47 �0.020 0.079 0.781
Eigenvalues 1.500
Cronbach alpha 0.674
KMO 0.680
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