Economic Valuation of Forest Restoration Programs in Togo: A Contingent Valuation Approach


Abstract

This study assesses Togolese households’ willingness to pay (WTP) for forest restoration programs across the five economic regions of Togo: Maritime, Plateaux, Centrale, Kara, and Savanes. Forests provide essential ecosystem services, including carbon sequestration, water regulation, biodiversity conservation, and soil protection, yet these services are often undervalued in economic decision-making. The assessment was conducted using the contingent valuation (CV) method, with labor contributions as the payment vehicle, subsequently converted into monetary equivalents. A total of 238 valid responses were analyzed after removing protest responses. The WTP values were examined using a Tobit regression model to identify the main sociodemographic determinants. The results reveal significant regional disparities: the Savanes region exhibits the highest average WTP (65,625 CFA), whereas the Maritime region shows the lowest (37,261 CFA). Young adults and women are generally more willing to contribute, although patterns vary across regions. Urban residence tends to reduce WTP in the Maritime and Kara regions, likely due to a lower perception of the direct benefits of forest ecosystem services. Overall, this study provides crucial empirical evidence to inform forest restoration planning and sustainable forest policy in Togo, demonstrating the value of contingent valuation for designing context-specific environmental policies in developing countries.
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1. Introduction
Forests provide a wide array of ecosystem services that are essential for ecological stability and human well-being, including carbon sequestration, soil erosion control, water regulation, biodiversity conservation, and climate moderation (Barrios et al., 2018; Barry et al., 2014; Cunningham et al., 2015; A. B. Harper et al., 2018; R. J. Harper et al., 2007, 2012). Beyond these ecological functions, forests also supply a range of cultural, recreational, and provisioning benefits to communities (Andersson et al., 2015; De Groot et al., 2002; Milcu et al., 2013). However, many of these benefits are not traded in conventional markets, making their economic value difficult to observe directly. This absence of market signals often leads to their undervaluation in decision-making processes, which can result in suboptimal forest management and conservation policies.
In Togo, the forest sector faces severe challenges. Forest cover is among the lowest in West Africa, with an annual deforestation rate of about 4.5%, one of the highest in the world (Ministry of the Environment and Forest Resources, 2011). The primary drivers include agricultural expansion, urbanization, slash-and-burn practices, charcoal production, overexploitation, overgrazing, and insufficient enforcement of forestry regulations. These pressures have led to significant degradation of both natural forests and agroforestry landscapes. Recognizing the urgency of reversing this trend, the Togolese government and its partners have initiated reforestation and afforestation programs, particularly in degraded areas and along riparian zones, to restore ecosystem functions and strengthen climate resilience.
Economic valuation of forest ecosystem services offers a powerful tool to support such efforts, as it provides quantitative measures of public preferences and willingness to contribute financially to conservation or restoration programs. Among the various approaches to valuing non-market ecosystem services, the contingent valuation (CV) method is one of the most widely used. It uses surveys to present respondents with a hypothetical scenario and elicit their willingness to pay (WTP) for a specific environmental program or improvement (Carson et al., 2003; Carson & Czajkowski, 2014). The CV method is particularly well-suited to assessing the total economic value of a program capturing both use and non-use values when market data are absent.
Several studies in sub-Saharan Africa have applied the CV method to estimate WTP for forest conservation and restoration. For example, Kassahun & Taw (2022) estimated households’ WTP for African baobab conservation in Ethiopia ($3.62 per household/year), while  Dumenu (2013) found an average WTP of $22.55 per person/year for urban forests in Ghana. Similar applications have been reported in Nigeria Arowolo et al.,2014; Chukwuone & Okorji,2008; Dare et al., 2015) and Mohammed et al. (2013), with varying results depending on forest type, cultural values, and local socio-economic conditions. These studies underline the importance of context-specific valuation to guide effective policy design. In the Togolese context, there is currently no published empirical study that estimates WTP for afforestation or forest restoration programs using CV. Yet, such information is crucial, especially when considering the country’s five economic regions Maritime, Plateaux, Centrale, Kara, and Savanes which differ in terms of forest cover, ecological pressures, and socio-economic profiles. Accounting for these regional disparities can provide more targeted policy recommendations and improve the effectiveness of restoration interventions.
The objective of this study is therefore to estimate the WTP of households in Togo’s five economic regions for a national afforestation program aimed at restoring degraded forest areas, using the contingent valuation method. By quantifying regional differences in WTP, the study aims to inform policymakers on how to prioritize investments and design cost-effective reforestation strategies that align with both ecological needs and public preferences.
The remainder of this article is structured as follows: Section 2 reviews the literature on the economic valuation of forest restoration. Section 3 describes the study area and outlines the data collection procedures. Section 4 introduces the econometric modeling framework. Section 5 presents and discusses the empirical results, while Section 6 concludes with key policy implications.

2. Literature review
Understanding the economic value of non-market ecosystem services, particularly those provided by forests, is essential for guiding effective and sustainable environmental policies. In contexts where market prices for these services do not exist, stated preference methods and especially the Contingent Valuation (CV) method are widely used to estimate individuals’ willingness to pay (WTP) for conservation and restoration initiatives (H. T. Kassahun et al., 2020; Sardana, 2019; Vondolia et al., 2014).
The CV method, formalized by Carson & Mitchell (1993, 1995), involves directly eliciting respondents’ WTP for a well-defined environmental change within a hypothetical market setting. It is particularly appropriate when the goal is to assess the total economic value of a good or service rather than the marginal value of its individual attributes. Despite potential limitations such as hypothetical bias, anchoring effects, and strategic behavior CV remains one of the most widely applied non-market valuation methods in environmental economics, especially in developing countries where market data on environmental services are scarce.
[bookmark: _Hlk211960182][bookmark: _Hlk211964388][bookmark: _Hlk211965152]In Africa, numerous studies have applied the CV method to forestry and ecosystem restoration projects. Kpanoga Kolombia & Koffi Yovo ( 2025) estimated forest restoration in Togo and found a value of $58.76 using the contingent valuation method. In Ethiopia, Kassahun & Taw ( 2022) estimated an annual household WTP of $3.62 for the conservation and restoration of the African baobab. Mekonnen (2000) reported a much lower WTP ($0.41) for rural households' participation in tree planting programs, while Tilahun et al. (2015) found values ranging between $4.63 and $5.10, and  Gelo & Koch (2015) estimated WTP between $1.05 and $1.60 for sustainable forest management. In Nigeria, Chukwuone & Okorji (2008) estimated an average annual WTP of $4.55 for forest conservation, whereas (Arowolo et al., 2014)  and (Dare et al., 2015) obtained higher estimates ($29.77 and $27.79 per year, respectively) for urban forest management. In Ghana, Dumenu (2013) reported a WTP of $22.55 per year for urban forests, while Ansong & Røskaft (2014) found values between $9.32 and $19.08 for sustainable forest management programs. Abdeta (2022) estimated an average annual WTP of $53.52 for forest management and conservation in Ethiopia. (Sisay & Toru, 2023) found a willingness to pay (WTP) of approximately $ 8.08 per household per year.
These variations in WTP are influenced by several factors, including income levels, education, proximity to forests, and the perceived benefits of restoration programs. Importantly, WTP values also reflect the local socio-economic and ecological context, suggesting that valuation studies should account for regional differences within a country.

2.1 Relevance for Togo and Regional Context
Togo, with its five economic regions Maritime, Plateaux, Centrale, Kara, and Savanes exhibits significant diversity in climate, forest cover, land use, and socio-economic conditions. The Maritime and Plateaux regions face pressures from agricultural expansion and urban growth, while the Centrale and Kara regions are more affected by shifting cultivation and fuelwood harvesting. The Savanes region, in the far north, experiences stronger climatic constraints, higher rates of land degradation, and lower forest cover.
To date, no published study has estimated region-specific WTP for forest restoration in Togo using the CV method. Yet, this distinction is crucial, as the perceived benefits and capacity to pay may vary considerably between regions. For instance, populations in the Maritime region may value riparian restoration for its role in flood mitigation and water quality improvement, whereas those in Savanes may prioritize windbreaks, erosion control, and shade for crops. By applying the CV method at the scale of Togo’s economic regions, this study aims to generate policy-relevant, regionally differentiated estimates of WTP for afforestation and reforestation programs. Such estimates can help policymakers allocate resources more effectively, design tailored incentive schemes and enhance public engagement in forest restoration initiatives.

3. [bookmark: _Hlk172552559]Materials and methods

3.1 Study area 

Togo is a West African country bordered by Burkina Faso to the north, the Atlantic Ocean to the south, Benin to the east, and Ghana to the west. Covering an area of approximately 56,600 km², it is one of the smallest countries in mainland Africa, stretching about 600 km from north to south, with a width varying between 50 and 150 km. Administratively, Togo comprises 39 prefectures grouped into five economic regions Maritime, Plateaux, Centrale, Kara, and Savanes with a total population of approximately 8.1 million inhabitants in 2022 (National Institute of Statistics and Economic and Demographic Studies, 2024).  The country exhibits distinct climatic zones: a humid tropical climate in the south with two rainy seasons, and a semi-arid climate in the north, characterized by a longer dry season and higher temperature variability. Togo’s total productive forest cover is currently estimated at about 386,000 hectares, representing only 6.8% of the national territory. This low forest cover is the result of multiple anthropogenic pressures, including agricultural expansion, slash-and-burn cultivation, uncontrolled logging, charcoal production, and unsustainable land management practices (Ministry of the Environment and Forest Resources, 2011). To address ongoing deforestation and forest degradation, the government has implemented several strategic initiatives, such as the National Investment Plan for the Environment and Natural Resources, the National Reforestation Program, and the National Forest Action Plan under the national forest policy. These frameworks aim to increase forest cover from 24.24% in 2016 to 25% by 2025, 26% by 2030, and 30% by 2050, with ambitious targets to plant 1 billion trees and restore 1.4 million hectares by 2030.
For these initiatives to succeed, public engagement and support are essential. In particular, understanding the willingness to pay (WTP) of Togolese citizens for reforestation programs can serve two purposes:  informing and sensitizing the public to the environmental and socio-economic benefits of forest restoration, and providing policymakers with quantitative evidence of the economic value placed on such programs, thereby supporting cost–benefit analyses and funding strategies.
3.2 Contingent Valuation Method (CV)
The contingent valuation (CV) method is a stated preference approach that estimates individuals’ overall willingness to pay (WTP) for a good or service in a hypothetical market, capturing both use and non-use values (Fattahi Ardakani & Hashemi Shiri, 2019). In the context of forest restoration in Togo, this method is particularly suitable for assessing the total economic value of afforestation and reforestation programs, including ecosystem services such as carbon sequestration, biodiversity enhancement, soil erosion control, and cultural values. In this study, the payment card elicitation format was used. This format presents respondents with a predefined range of possible contributions, reducing starting-point bias and allowing them to select the most representative option of their preferences (Randall et al., 1990; Whynes et al., 2003). The CV scenario was described in detail to ensure that respondents clearly understood the program and its implications. Participants were first asked whether they would be willing to contribute their own labor time to implement the national afforestation and reforestation program. If the answer was “yes,” they were then asked to indicate their contribution in work time per week, over a ten-year period. The proposed activities included: Site preparation, Seedling preparation and nursery work, Planting and maintenance, Weeding and protection of young trees. Work would be organized from Monday to Friday, with 7 hours per day. The options for labor contribution, displayed on the payment card, ranged from (1 week, 3 weeks, 5 weeks, 8 weeks, Other, where respondents could specify a different duration).  Respondents who declined to participate in labor contribution were asked to provide their reasons (e.g., financial constraints, lack of time, skepticism about program effectiveness). This follow-up question helped distinguish between true zero responses (genuine unwillingness to pay) and protest responses (objections to the payment vehicle or program design), following the recommendations of   (Jorgensen & Syme, 2000). The use of a labor-based payment vehicle is consistent with previous valuation studies in low-income rural contexts  (E. Kassahun & Taw, 2022; Mekonnen, 2000), where cash contributions may be less feasible, and in-kind participation is a more realistic and socially acceptable form of commitment.

3.3 Econometric Approach

The contingent valuation (CV) survey generated willingness-to-pay (WTP) data expressed in weeks of labor contribution per year over a ten-year period. To allow for monetary interpretation and cross-comparisons, these labor contributions were converted into monetary equivalents using the average agricultural daily wage in Togo, as reported by the National Institute of Statistics and Economic and Demographic Studies (INSEED, 2024).
Let:
                                      (1)
Where,  ​ is the respondent’s stated number of work weeks,  is the average hourly agricultural wage (in CFA). The conversion accounts for 5 working days per week and 7 hours per day. This approach has been widely used in similar valuation contexts in developing countries where in-kind contributions are more realistic than direct monetary payments (E. Kassahun & Taw, 2022; Mekonnen, 2000). 

3.2 Zero and Protest Responses
In contingent valuation studies, zero willingness-to-pay (WTP) responses require careful examination, as they can stem from fundamentally different underlying motivations. A first category, known as true zeros, corresponds to respondents who genuinely assign no monetary or in-kind value to the proposed program or are unable to contribute due to legitimate financial, time, or capacity constraints (Carson & Groves, 2007). Such responses reflect genuine preferences and are retained in the analysis.
The second category comprises protest zeros, which occur when respondents refuse to state a positive WTP not because they value the program at zero, but because they object to some aspect of the valuation scenario, the payment vehicle, or the institutional context (Jorgensen & Syme, 2000). Protest motivations often include rejection of the proposed payment mechanism (in this case, labor contribution), distrust in the organization or government implementing the program, belief that the program should be funded through alternative sources (e.g., general taxation), or refusal to accept personal responsibility for the targeted environmental issue. These protest attitudes are not reflective of true valuation and, if included in the estimation, can bias results downward (Halstead et al., 1992; Meyerhoff & Liebe, 2006).  To identify protest responses, follow-up debriefing questions were used after a zero WTP response. If the stated reason for the zero bid indicated disagreement with the payment vehicle, rejection of the proposed program, lack of trust in the implementing agency, or the belief that others (including the government) should bear the cost, the response was classified as a protest zero. Conversely, reasons such as inability to pay, lack of available time, or genuinely not perceiving any benefit from the program were classified as true zeros. Following this classification, protest zeros were excluded from the econometric estimation to ensure that WTP estimates reflect actual preferences and not objections to the valuation framework. This methodological step, widely recommended in the literature (Jorgensen & Syme, 2000; Meyerhoff & Liebe, 2006), improves the validity of estimated welfare measures by mitigating strategic and non-preference-related biases.

3.3 Questionnaire Design

A pilot test of the questionnaire was conducted with a sample of 30 randomly selected individuals in Togo to evaluate the clarity, comprehension, and internal consistency of the survey instrument. Based on the feedback received, minor adjustments were made to improve the structure and wording of certain questions. The final version of the questionnaire was administered through a self-completed online survey using the LimeSurvey platform. Data collection was carried out from July 17 to August 19, 2024.
The online survey method was chosen for its multiple advantages: cost-effectiveness, elimination of interviewer bias, and greater flexibility for respondents, who could complete the questionnaire at their own convenience and pace. The target population consisted of all Togolese residents aged 18 years and older. The questionnaire was structured into three main sections. Section 1 focused on respondents’ awareness, perceptions, and engagement with forest and agroforestry issues in Togo. Section 2 implemented the Contingent Valuation (CV) method using the payment card format. Respondents were first presented with a clear, neutral description of an afforestation and reforestation program aimed at restoring degraded forests in Togo. The description included the program’s objectives, expected ecosystem services (carbon sequestration, biodiversity improvement, soil erosion control, and enhancement of livelihoods), and the types of activities involved (site preparation, planting, maintenance, and monitoring). The CV scenario specified that the program would require contributions in terms of labor time, expressed as a number of weeks of work during the rainy season, over a 10-year period. The elicitation process was conducted in two steps: 
Participation question  : Respondents were asked whether they would be willing to contribute any work time to support the program.
Payment card question : For those who answered “yes,” a payment card was presented with several labor time options (1, 3, 5, and 8 weeks per year, plus an “other” option to specify a different number). Respondents could select the option that best reflected their willingness to contribute.
To address protest responses, those who answered “no” to the participation question were asked to specify the main reason for their refusal. Responses indicating inability to pay (e.g., lack of time or resources) were distinguished from protest bids, where refusal was based on reasons such as “the government should pay,” “NGOs should fund the program,” or “I do not trust the implementing agency.” Protest bids were identified, coded separately, and excluded from the main WTP estimation to avoid bias, but were analyzed descriptively to provide insights into opposition to the program.
Finally, Section 3 collected socio-demographic and economic information for segmentation analysis and modeling of WTP determinants. Variables included: age, gender, education level, household income, employment status, geographic region (five economic regions of Togo), and degree of rural/urban exposure. These data were used to explore how socio-economic factors influence willingness to pay and to assess the social acceptability of the proposed forest restoration program.


4. Results & Discussion



4.1  Sample Profile

A total of 255 valid questionnaires were collected. After removing protest responses, the final analytical sample comprised 238 respondents. Table 1 presents the socio-demographic characteristics of the 238 survey respondents compared with data from the 2022 General Population and Housing Census (RGPH‑5). The sample is heavily skewed toward male respondents (72.27%) compared with the national distribution (48.7% male and 51.3% female), indicating a significant underrepresentation of women (18.07%). Age distribution is also markedly different from the national profile: younger adults are overrepresented, with 44.54 % aged 25–34 years (versus 14.4% nationally) and 27.31 % aged 35–44 years (versus 11.2%), while older age groups, particularly those aged 55 and above, are underrepresented.
The educational level of respondents is relatively high, with 80.67 % holding a university degree, which is well above national averages. About half (50.84) live as couples. Regarding income, 15.97 % earn less than FCFA 34,999 per month, 27.31 % earn between FCFA 35,000 and 74,999, 25.21% between FCFA 75,000 and 249,999, and 21.01% earn FCFA 250,000 or more.
The occupational profile shows that 30.67% of respondents work in the agricultural or forestry sector, closely matching the national estimate of 30.8%. However, urban residents are strongly overrepresented (77.73% versus 43.6% nationally), likely reflecting the online nature of the survey. Interest in forestry policies is high, with 93.70% expressing engagement.
Geographically, the sample is dominated by respondents from the Maritime Region (68.91%), which is substantially higher than its share of the national population (43.6%). Conversely, the Plateaux (10.50% versus 20.2%), Centrale (2.52% versus 9.8%), Kara (10.50% versus 12.2%), and Savanes (7.56% versus 14.1%) regions are underrepresented. This uneven regional distribution, along with the demographic skew toward younger, urban, and male respondents, should be considered when interpreting the results.







Table 1:  Demographics of respondents
	[bookmark: _Hlk205201628]Demographic variables
	Respondents (n = 238)
	Census data-Togo population (RGPH‑5, 2022, N ≈ 8 095 498)

	Gender (%)
	
	

	Female
	18.07
	51.3 

	Male
	72.27
	48.7 

	Age (%)
	
	

	18 -24 years 
	7.98
	9.2 

	25 - 34 years
	44.54
	14.4 

	35 - 44 years
	27.31
	11.2 

	45 - 54 years
	6.72
	7.0 

	55 - 64 years
	2.52
	4.1 

	65 - 74 years
	0.84
	2.4 

	In couple (%)
	 50.84
	N/A

	University (%)
	80.67
	N/A

	Income (%)
	
	

	Income : 0 and 34 999 FCFA
	15.97
	N/A

	Income : FCFA 35,000 and FCFA 74,999
	27.31
	N/A

	Income FCFA 75,000 FCFA 249,999
	25.21
	N/A

	Income  : 250,000 FCFA and over
	21.01
	N/A

	Farmer/forester (%)
	30.67
	30.8 

	Urban (%)
	77.73
	43.6 

	Interest in forestry policies (%)
	93.70
	N/A

	Region
	
	

	Maritime Region
	68.91
	43.6

	Plateaux Region
	10.50
	20.2

	Centrale Region
	2.52
	9.8

	Kara Region
	10.50
	 12.2

	Savanes Region
	7.56
	14.1




4.2 Regression analysis and willingness to contribute
The results in Table 2 highlight notable regional differences in the number of weeks respondents are willing to contribute to forest restoration programs in Togo. In the Maritime Region, the most frequent commitment level was one week (35.37 %), followed by three weeks (18.90 %) and zero weeks (18.29 %), indicating a substantial share of respondents willing to contribute short-term labor. In the Plateaux Region, one week was also the most common duration (36 %), with notable proportions indicating five weeks (20 %) and eight weeks (24 %), and only 8 % reporting no willingness to contribute. The Savanes Region stands out for its high proportion of long-term commitment, with 50 % of respondents willing to work for eight weeks, while the remaining contributions were evenly split between zero, one, and three weeks (16.67 % each). In the Kara Region, the distribution is relatively balanced, with 32 % willing to work for five weeks, 28 % for one week, and 24 % for three weeks; only 4 % reported zero willingness. In the Centrale Region, responses were evenly distributed between zero, one, two, and eight weeks (22.22 % each), with fewer respondents (11.11 %) selecting five weeks.
Across regions, one week of labor emerged as the most frequent contribution nationally, but significant inter-regional differences were evident. The Savanes Region exhibited the highest proportion of respondents opting for the maximum contribution (eight weeks), suggesting greater willingness or capacity for sustained engagement. These differences may be explained by regional variations in socio-economic conditions, opportunity costs of labor, environmental awareness, and cultural attitudes toward community-based forest restoration initiatives.
Table 2 : Distribution of Willingness to Contribute to Forest Restoration in Togo
	 
	Maritime Region
	Plateaux Region
	Savanes Region
	Kara Region
	Centrale Region

	work time
	Proportion of respondents (%)
	Proportion of respondents (%)
	Proportion of respondents (%)
	Proportion of respondents (%)
	Proportion of respondents (%)

	0  week 
	(30) 18.29%
	(2) 8%
	(1)16.67
	(1)4%
	(4)22.22%

	1 week
	(58)35.37%
	(9)36%
	(1)16.67%
	(7) 28%
	(4)22.22%

	2  weeks
	(3)1.83%
	
	
	
	(4)22.22%

	3 weeks
	(31)18.90%
	(3)12%
	(1)16.67%
	(6)24%
	

	4 weeks
	(1)0.61%
	
	
	
	

	5 weeks
	(22)13.41%
	(5)20
	
	(8)32%
	(2)11.11%

	8 weeks
	(19)11.59%
	(6)24%
	(3) 50%
	(3)12%
	(4)22.22%





Table 3 presents the Tobit regression estimates for the willingness to pay (WTP) for forest restoration across the four major regional groupings of Togo: Maritime, Plateaux, Kara, and the combined Savanes–Centrale region. The dependent variable is the contribution of work time, converted into CFA francs, and the model accounts for the censored nature of the WTP data by including zero bids.
In the Maritime Region (Model 1), all age groups between 18 and 64 exhibit positive and highly significant coefficients (p < 0.01), indicating that young adults and middle-aged individuals are significantly more willing to pay for forest restoration than the reference group (likely individuals aged 65 and above).
In the Plateaux Region (Model 2), coefficients for the various age groups are positive but not statistically significant, except for the 45–54 age group, which is significant at the 10% level. These results suggest that age is not a robust determinant of WTP in this region, reflecting a less pronounced effect.
In the Kara Region (Model 3), coefficients for the 18–54 age groups are strongly negative and significant (p < 0.01), indicating that young and middle-aged adults are less willing to pay compared to the reference group. This pattern may reflect either distinct preferences or greater budgetary constraints in this region.
In the Savanes and Centrale Regions (Model 4), the coefficient for the 18–24 age group is positive and significant (p < 0.05), suggesting a pronounced engagement of young individuals in forest restoration, contrasting with the patterns observed in Kara.
Regarding urban residence, in the Maritime and Kara Regions, it significantly reduces WTP (negative coefficients significant at 5%), likely due to a greater psychological distance from forests or a lower perception of direct benefits from forest ecosystem services in urban areas. In the Plateaux and Savanes Regions, the effect of urban residence is positive but not significant, indicating that this factor does not play a determining role in WTP.
Finally, gender effects vary across regions. In the Kara and Savanes Regions, being female is associated with a positive, high, and significant WTP (p < 0.01 and p < 0.05), likely reflecting the central role of women in managing natural resources and benefiting from forest services (e.g., firewood, medicinal plants). In the Maritime Region, the female effect is positive but weakly significant (p < 0.10), while in the Plateaux Region, it is close to zero and not significant.
Table 3 : Regression of the tobit model for willingness-to-pay for forest restoration
	 
	Maritime Region
	Plateaux Region
	Kara Region
	Savanes and centrale Region

	 
	Coefficient
	Coefficient
	Coefficient
	Coefficient

	 
	Model 1
	Model 2
	Model 3
	Model 4

	18 and 24 years
	83621.4***
	28717.7
	-119676.0***
	133252.2**

	
	[13770.3]
	[27564.1]
	[29207.3]
	[48018.9]

	25 and 34 years
	62898.4***
	-1479.3
	-46500.8***
	53620.6

	
	[10696.3]
	[26347.8]
	[15061.9]
	[31347.9]

	35 and 44 years
	60897.6***
	32563.7
	-48227.4***
	58422.8

	
	[11045.3]
	[26912.4]
	[15166.2]
	[34896.2]

	45 and 54 years
	66930.2***
	79166.9*
	-48476.2***
	66380.4

	
	[15898.3]
	[45310.4]
	[15724.1]
	[40064.4]

	55 and 64 years
	71880.5***
	0
	0
	0

	
	[20266.9]
	[.]
	[.]
	[.]

	Urban
	-17456.0**
	9151.2
	-26557.3**
	23121.8

	
	[7789.9]
	[15206.5]
	[10520.4]
	[21617.6]

	Female
	11399.1*
	-416.9
	62903.4***
	75193.5**

	
	[6663.5]
	[24686.0]
	[17653.6]
	[32003.4]

	Constant
	-10099.2
	26250.0
	96454.8***
	-28252.2

	
	[11850.0]
	[21936.5]
	[13940.4]
	[28702.5]

	Sigma
	
	
	
	

	_cons
	30315.8***
	31024.4***
	20867.8***
	38496.5***

	
	[1859.3]
	[4573.7]
	[3011.7]
	[6457.1]

	Observations
	149
	23
	24
	23

	AIC
	3176.3
	557.0
	561.5
	476.5

	BIC
	3203.3
	566.1
	570.9
	485.6

	Log lik.
	-1579.2
	-270.5
	-272.8
	-230.2

	Chi-squared
	63.61
	8.375
	16.95
	11.76


Standard errors in brackets
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01


Table 4 presents estimates of the willingness to pay (WTP) for forest restoration across different regions of Togo. The Savanes region exhibits the highest mean WTP (65,625 CFA), indicating that residents are the most willing to financially contribute to forest restoration initiatives. This strong willingness may be explained by a direct dependence of households on forest resources for their livelihoods, as well as by heightened environmental awareness, with local populations perceiving tangible and immediate benefits from restoration activities. In contrast, the Maritime region shows the lowest mean WTP (37,261 CFA), reflecting a lower disposition to pay. This reduced WTP could be related to a weaker direct connection to forest resources, potentially associated with higher urbanization or economic activities less dependent on forest ecosystem services. The Plateaux and Kara regions exhibit intermediate mean WTPs, at 51,929 CFA and 48,672 CFA respectively, yet higher than that of the Maritime region. These intermediate levels suggest a moderate reliance on forest services and/or partial environmental awareness, highlighting the need for locally tailored interventions to enhance financial participation in forest restoration efforts.
Table 4: Willingness to pay using the contingent valuation method
	Variable
	 Mean
	 Std. Dev.
	 Min
	 Max

	 WTP maritim 
	37260.906
	32903.437
	0
	105000

	 WTP platea
	51929.348
	38055.97
	13125
	105000

	 WTP kara
	48671.875
	30346.903
	13125
	105000

	 WTP savane
	65625
	48402.608
	0
	105000

	 WTP central
	44779.412
	39933.992
	0
	105000

	




The study reveals significant regional variation in WTP for forest restoration. High WTP in the Savanes reflects local communities’ direct dependence on forest resources and sensitivity to ecological and socio-economic benefits, whereas low WTP in the Maritime region appears linked to urbanization and limited exposure to ecosystem services. Plateaux and Kara show intermediate values, indicating diverse restoration needs and motivations.
Young adults (18–34 years) and women, particularly in Kara and Savanes, exhibit higher engagement, highlighting the importance of targeting these groups in community mobilization initiatives. Urban residence generally reduces WTP, suggesting that psychological and physical distance from forests can limit perceived benefits, although local context mediates this effect.
These findings underscore the need for region-specific restoration strategies. Long-term commitments and community incentives may be most effective in the Savanes, while awareness campaigns and alternative incentive mechanisms could enhance participation in urban or less forest-dependent regions.

5. Conclusion
This study provides novel empirical estimates of households’ willingness to pay (WTP) for forest restoration in Togo, highlighting significant variations across regions, age groups, gender, and place of residence. The Savanes region shows the highest potential for contribution, whereas the Maritime region offers room for improvement through targeted awareness campaigns. These findings suggest that forest restoration interventions should be differentiated, combining community engagement, context-specific incentives, and targeted communication. From a policy perspective, regional WTP offers a valuable indicator to: prioritize investments in forest restoration; develop participatory programs tailored to local contexts; enhance social acceptance and the long-term sustainability of forestry initiatives. Finally, this study demonstrates the relevance of the contingent valuation method in developing countries for capturing social preferences regarding ecosystem services and underscores the importance of incorporating socio-demographic and regional factors in designing effective environmental policies.

Limitations 
While this study provides valuable empirical evidence on the willingness to pay (WTP) for forest restoration programs in Togo, several limitations should be acknowledged when interpreting the results.
First, the sample is subject to a notable sampling bias toward young, urban, and highly educated respondents, which may limit the representativeness of the findings. This bias stems mainly from the online survey approach, which favors individuals with internet access and higher literacy levels. Consequently, the WTP estimates presented here likely reflect the preferences of a more environmentally aware and economically advantaged subpopulation. Although this limitation does not invalidate the results, it may imply an upward bias in the mean WTP values compared to the national average. Future research could address this issue by employing stratified or mixed-mode sampling strategies (combining online and in-person surveys) to ensure better representation of rural and less-educated households.
Second, as in most contingent valuation (CV) studies, the findings are inherently subject to hypothetical and strategic biases, since WTP responses are based on stated rather than actual behavior. Respondents may overstate or understate their true WTP due to social desirability effects or skepticism about the program’s implementation. The survey design attempted to minimize these effects through clear scenario descriptions, follow-up questions on protest responses, and the use of a realistic labor-based payment vehicle; nonetheless, residual bias cannot be completely excluded.
Finally, this study focused primarily on socio-demographic determinants of WTP and did not incorporate ecological or institutional factors (e.g., forest condition, proximity, trust in government programs) that could influence preferences for restoration. Integrating these variables in future research would provide a more comprehensive understanding of the drivers of public support for forest restoration in Togo.
Despite these limitations, the study offers robust and policy-relevant insights into public preferences for reforestation, emphasizing the potential of contingent valuation methods for informing sustainable forest policy in developing countries.
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