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Abstract

:

Payment for ecosystem services (PES) is a market-based policy approach intended to foster land use practices, such as forest conservation or restoration, that protect and improve the benefits from healthy, functioning ecosystems. While PES programs are used globally, they are an especially prominent environmental policy tool in Latin America, where the vast majority are payment for hydrological services (PHS) programs, which incentivize the conservation and restoration of ecosystems associated with water production and clean water for clearly defined water users. As a market mechanism, PHS approaches involve a transactional relationship between upstream and downstream water users who are connected by a shared watershed. While existing literature has highlighted the important role of non-state actors in natural resource management and program effectiveness, few studies have explored the role of stakeholder participation in the context of PHS programs. Building on the collaborative learning approach and the Trinity of Voice framework, we sought to understand how and to what extent PHS program stakeholders are engaged in PHS design, implementation, and evaluation. In this paper we explored (1) the modes of stakeholder engagement in PHS programs that program administrators use, and (2) the degree to which different modes of stakeholder participation allow PHS stakeholders to have decision power with which to influence PHS policy design and expected outcomes. To better understand the role of stakeholder participation, and the different ways participation occurs, we used a comparative multiple-case study analysis of three PHS program administration types (government, non-profit, and a mixed public–private organization) in Mexico and Colombia that have incorporated stakeholder engagement to achieve ecological and social goals. Our analysis draws on institutional interviews to investigate the modes of stakeholder engagement and understand the degree of decision space that is shared with other PHS stakeholders. Across all cases, we found that the trust between key actors and institutions is an essential but underappreciated aspect of successful collaboration within PHS initiatives. We conclude with recommendations for ways in which program administrators and governmental agencies can better understand and facilitate the development of trust in PHS design and implementation, and natural resources management more broadly.
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1. Introduction


Payment for hydrological services (PHS) is a market-based strategy used to incentivize the conservation of forests and ecosystems by providing financial incentives to hydrological service providers, especially to low-income landowners [1,2,3,4,5,6,7]. Yet, recent studies on the impacts of PHS programs on land use and land cover and socioeconomic outcomes in central Veracruz, Mexico, have shown that two PHS programs produced limited socioeconomic impacts and low forest cover [8,9,10,11]. Additionally, critical social science scholars have argued that addressing the drivers of deforestation and forest degradation requires innovative multidisciplinary methods to understand the complexity, controversy, and uncertainty of coupled human and natural systems [12,13,14].



In order to deal with the complexity of coupled human and natural systems, researchers in sustainability science and environmental conflict analysis have suggested the use of the collaborative learning approach integrated into participatory research tools, such as participatory modeling, community mapping, public forums, scenario building, and role-play simulation to face situations in which multiple parties with different identities, values, and goals dispute environmental issues or ecological attributes that are characterized by technical complexity and scientific uncertainty [13,14,15,16,17].



Grounded in ideals of democratic deliberation, collaborative learning is a framework and set of techniques that seeks to foster critical thinking, open communication, common understanding, and interactive negotiation between diverse stakeholders [17,18,19]. To foster collaborative processes, scholars encourage interdependent parties to work together in problem solving and joint decision making [12,18,19,20,21]. Genuine participation of diverse stakeholders is key in collaborative processes [18,21,22].



Participation is increasingly seen as a mechanism to improve public policies and programs by incorporating local needs and perspectives on environmental issues [23,24,25]. Scholars and advocates of stakeholder participation in policy design and decision making have argued that public participation may increase the effectiveness of government policies by helping agencies make better decisions, increasing project “buy-in” from different parties, building capabilities among citizens and citizen groups to frame problems, engage in deliberations, and impact outcomes, strengthening ties within communities and between the government and non-state actors, as well as raising awareness of complex environmental problems [22,26,27,28,29].



Scholars in public participation have used different ideas of public participation [30], Ref. [31] to analyze the role of non-state actors in environmental governance, inform environmental public policies through knowledge exchange, foster collaborative problem-solving of environmental threats, and encourage marginalized stakeholders to have a voice in the decision making process [17,22,28,32,33]. Yet, the evaluation of participatory processes in environmental decision making has been limited.



Senecah (2004) has proposed the framework of the Trinity of Voice (TOV) to evaluate the effectiveness of environmental participatory processes by understanding how decision power is shared with the public to affect the outcomes of public policies [34]. TOV is based on the idea that people should have access to, standing in, and the possibility to influence decision making [13,22]. Access refers to opportunities to be informed and able to communicate one’s own interests, concerns, choices, and opinions. Civic standing refers to opportunities for debate, dialogue, deliberation, and knowledge exchange where contributions are valued and respected. Influence refers to opportunities for affecting the outcomes of participatory processes and environmental decision making, which also depends on the decision space shared with the public.



Scholars who have applied the TOV framework to analyze participation in environmental decision making have posited that the public needs more effective mechanisms to influence decision making by strengthening their capacities and technical knowledge, building trust between state and non-state actors, and exercising their citizenship [13, 18]. Giving people a voice in environmental decision making processes could contribute to trust building, as trust plays a critical role in allowing different parties to join efforts to solve common problems [35].



Trust is a key factor in fostering collaborative processes [17,34]. Research in environmental collaborative governance highlights that trust “forms the core of any effective participation process, and the integrity of community capacity is dependent on building, preserving, and enhancing trust and voice through ensuring that all stakeholders have the possibility of access, standing, and influence” [17] (p. 2). The TOV framework helps to understand how trust is built and plays an important role in participatory processes.



Building on the collaborative learning approach and Senecah’s TOV framework, we sought to understand how and to what extent PHS program stakeholders are engaged in PHS design, implementation, and evaluation. In this paper, we explored (1) the modes of stakeholder engagement in PHS program decision making that program administrators use [25,31,36,37], and (2) the degree to which different modes of stakeholder participation allow PHS stakeholders to have decision power to influence PHS policy design and expected outcomes [13,17,21,34]. We used a multiple-case study approach to analyze the concept and degree of stakeholder participation that PHS program administrators use to engage diverse PHS program stakeholders in decision making.



This paper uses results from institutional interviews from three case studies in Mexico and Colombia to highlight responses from participants about participation in program design, implementation, monitoring, and the role of diverse program stakeholders in decision making. Understanding the role of stakeholders in PHS program decision making and how diverse modes of stakeholder engagement impact collaborative processes within PHS initiatives contributes to the discussion of ideal methods of public participation to produce social and environmental outcomes [31]. The paper focuses on issues of trust, power, and public engagement to inform PHS program administrators and policy makers about the needs for successful collaboration within PHS initiatives. The paper begins by describing our case studies and the methods used for conducting institutional and community member interviews. Next, we present results and discuss the modes of stakeholder participation that PHS program administrators and other actors use to engage the public in PHS program decision making.




2. The Case: Stakeholder Participation in Payment for Hydrological Services (PHS) Program Decision Making


PHS is a type of economic tool for conservation that incentivizes forest conservation and sustainable agricultural practices in water production-related zones by offsetting the opportunity costs of foregoing destructive land uses such as intensive agriculture, cattle ranching, and logging [6,10,38]. PHS consists of “the use of payment (or compensation) mechanisms to create economic incentives for protecting forests and their hydrologic services that are equal to or greater than the opportunity costs foregone by limiting land use options” [38] (p. 25).



Several international organizations, environmental non-profits, and governments have promoted the use of PHS programs worldwide with the assumption that they produce social benefits such as additional income to small landowners, poverty alleviation, and social capital, alongside environmental benefits [7,39,40,41,42]. A review of the literature in PHS found that there are at least 387 PHS programs currently functioning worldwide [43]. PHS is a mainstream environmental policy grounded in ideas of neoliberal conservation that seeks to address the economic drivers of deforestation and forest degradation through economic means [44,45,46,47].



PHS has received criticisms from critical scholars due to its narrow economic approach, top-down structure and lack of involvement of PHS program stakeholders in decision making [39,48,49,50,51,52]. Critical scholars and advocates of alternatives to market-based conservation often call attention to the ways global environmental policies expand neoliberal programs and the commodification of nature [46,47]. Based on criticisms of PHS as a neoliberal tool for conservation, yet acknowledging the role of local actors in resisting international environmental policies, recent publications have called for an investigation into how local actors (PHS stakeholders) shape neoliberal programs to meet local needs [53,54,55]. Through case study research, social scientists have highlighted some of the institutional, cultural, and economic patterns that influence the adaptation of PHS policies to local contexts [50,54,56,57,58,59].



We respond to this call by using a multiple-case study approach to better understand how, by whom, and to what extent, program stakeholders are engaged in PHS decision making and have been able to influence its outcomes. We focused our analysis on the mechanisms of PHS administration and methods of stakeholder participation that PHS program administrators, governmental agencies, non-profits, and other actors have used to engage the public in the decision making, implementation, and evaluation of the PHS program. Our comparative analysis explores the multivariate causal patterns [60,61] across the case studies that influence program decision making and have helped to adopt and/or shape international policies in a way that meets local contexts [53]. Ultimately, we sought to understand the role of PHS stakeholders in environmental decision making by highlighting the similarities and differences between the case studies.



2.1. Local Matching Funds Payment for Hydrological Services Programs in Central Veracruz, Mexico


Facing persistent urban problems associated with water scarcity and low water quality, the Mexican government launched a federal PHS program named Programa de Pago por Servicios Ambientales Hidrológicos in 2002 that sought to incentivize forest conservation in areas of high deforestation risk [62,63,64,65]. Mexico’s federal PHS program was initially managed by the National Forestry Commission, Comisión Nacional Forestal, or CONAFOR, with funding from Mexico’s Federal Rights Law, the Mexican Forest Fund, and additional funding from the Federal Congress [62,64].



After subsequent revisions due to criticism by local scholars, the federal government launched the Local Matching Funds PHS (LMF-PHS) schemes, Mecanismos Locales de Pago por Servicios Ambientales a través de Fondos Concurrentes, in 2008 to increase local commitment to the program and secure its long-term sustainability by conditioning CONAFOR’s support to the financial contribution of local stakeholders, such as municipalities, water utilities, and companies [41,52,54]. In LMF-PHS programs, a local organization administers the program, discusses PHS program eligibility with CONAFOR, signs agreements with landowners, monitors landowners’ compliance with contract conditions, and communicates results to the local and federal government and the broad public [41,52,62].



Mexico’s 20-year experience with federal and local PHS schemes has been recognized as a model in Latin America of successful PHS implementation [65] and has received great attention from biophysical and social science scholars [8,9,11,66,67,68,69]. According to Pfaff et al. (2019), by 2016 the vast majority of the 157 market-based schemes for conservation in Mexico were PHS programs. LMF-PHS programs have been used to tackle land use changes in places such as central Veracruz, Mexico, an area with one of the highest rates of deforestation in the country [9,38].



The Central Veracruz area is of high conservation priority given that it hosts several endangered tropical ecosystems, such as the humid montane forest and tropical oak forest, and has great plant endemism [70]. A recent study in Mexico shows that the conversion of land cover in the tropical moist forest of Veracruz is driven mainly by pasture expansion [71]. In a 21-year study period (1993–2014) of land cover change in Central Veracruz, Gómez-Díaz et al. (2018) found that the area covered by remnant vegetation was reduced overall by 57%, though there was a slight recovery between 2000 and 2014. Deforestation and degradation of the forest in Central Veracruz contribute to historic environmental problems in the area, such as low water quality, water shortages, and lowland flooding [38].



Our Veracruz case studies focus on two separate PHS programs in the cities of Coatepec (85,000 population) and Xalapa (425,000 population), located in La Antigua River watershed. Coatepec’s PHS program is one of the first experiences in PHS implementation in Mexico [64,68]. The program started in 2002 following the PHS federal model, but it was revised and adapted to the LMF-PHS model after 2008 [64,65]. The program is administered by a local trust fund called Fideicomiso Coatepecano del Agua para los Servicios Ambientales Hidrológicos or FIDECOAGUA and has strong participation from the City of Coatepec [11].



The program has a governing body where key governmental organizations and big corporations can influence decision-making [68]. The program receives funding from CONAFOR, the City of Coatepec, and the Municipal Water Commission (Comisión Municipal de Agua Potable y Saneamiento de Coatepec or CMAS Coatepec) [68]. A small water fee is charged to water users through the water bill and the cost is stratified according to the nature of the users (i.e., household or industry) [68]. The program budget is formally part of the city budget.



FIDECOAGUA payments for forest conservation covers around 1548 ha in the Gavilanes sub-watershed [68]. Most of the program beneficiaries are private landowners, yet there is participation of some ejidatarios, community members who have usufruct rights in communal lands known as Ejidos. This type of communal land was established by the federal government in response to agricultural land petitions by landless peasants between the 1930s and 1980s [72].



Xalapa’s PHS program called Acuerdos por Nuestra Agua (ANA) (formerly known as Programa de Compensación de Servicios Ambientales del río Pixquiac or PROSAPIX), was launched in 2008 following the LMF-PHS model to cover Pixquiac sub-watershed [73]. The program is administered by a local non-profit Senderos y Encuentros para un Desarrollo Autónomo Sustanable (SENDAS) and has a governing body (Comité de Cuenca del Río Pixquiac or COCUPIX) with greater participation in decision-making from local stakeholders, including private landowners, ejidatarios and water users [68,73]. It is important to highlight the participation of ejidatarios from the Ejido San Pedro Buenavista and Ejido Agua de Los Pescados [68].



Xalapa’s LMF-PHS receives funding from CONAFOR, the City of Xalapa, and CMAS Xalapa. Water users contribute to the program through the water bill which iseither paid to CMAS Xalapa or through direct voluntary contributions to the program [68]. However, the program budget is negotiated annually as it is not formally entitled in the city budget. The program currently covers an area of about 1098 ha [68].



The annual compensation in both programs is about $1100 MXN/ha (~50 USD/ha in 2019) for forested lands only [68]. SENDAS offers technical assistance to enrolled landowners in addition to the cash payment [73]. Landowners are required to do forest conservation practices that include fencing, fire control, harvest prevention, and restoration [11]. No other land uses are allowed in PHS program paid areas besides forest conservation [11,68]. However, SENDAS has a broader approach that includes “environmental restoration, productive reconversion or the development of production alternatives with an orientation towards sustainability” [73] (p. 83). FIDECOAGUA launched the program Adopt a Hectare, Adopta una Hectárea, in 2011 to look for additional support for forest restoration from local companies [68]. Both programs enroll private landowners and communal-land landowners, but SENDAS’ approach has greater involvement of these actors (and water users) in planning and decision making [68,73].




2.2. Reciprocal Water Agreements (RWA) in Central Valle del Cauca, Colombia


Deforestation and forest degradation in Colombia due to industrial agriculture, pastures for cattle, mining, and development projects are of great concern for conservationists and governmental institutions, given that the forest area has been significantly reduced [74,75,76,77]. For instance, the tropical dry forest covers less than 1% of its original area and is considered threatened in the plains and Central Andes [78]. The rate of deforestation has increased in the last decades [79,80] due to economic activities incentivized by the national government [77,78] and illegal armed groups [59,74,75].



It is worth noting that, unlike other tropical countries in the region, Colombia faces a long-time social conflict between the Colombian army, left-wing guerrillas, right-wing armed groups, and local and foreign drug traffickers [81] that has shaped the patterns of deforestation and conservation strategies [59,74,75]. Illegal armed groups have historically controlled the economic activities and type of actors that can access and use forested areas and national parks [74,81]. Across different regions, conservation activities and the exploitation of natural resources are dependent on who the armed actor is and if there has been a settlement between armed actors that allows for the exploitation of natural resources [81].



To counteract deforestation and forest degradation, the national government has issued forest use restrictions, established natural parks of local and national interests, controlled deforestation through the environmental agencies at the local, state, and national level, and incentivized conservation through payment for ecosystem services schemes [59,78]. The use of market-oriented schemes in conservation started in the late 1990s in Colombia [78], yet there had not been a state policy to guide the use of PHS-like schemes until mid-2017, after the peace agreement was signed between the government and one of the left-wing guerrillas [82]. The Peace Accord between the Colombian government and Fuerzas Armadas Revolucionarias de Colombia–Ejército del Pueblo or FARC-EP, addressed a legislative gap on the use of PHS-type schemes and allowed the implementation of schemes reducing legal and administrative barriers for those tenants and landholders with no land title [83].



There have been several government and non-profit efforts to implement PHS-like schemes in Colombia [59,82,84,85]. Although the traditional cash payment is still the most used tool in the country (and the world), an innovative approach was developed by the international non-profit RARE [86]. Reciprocal Water Agreements, Acuerdos Recíprocos por el Agua or ARA, were proposed as a mechanism to incentivize conservation of forests through non-cash, in-kind payments including farm materials, agricultural inputs, and household assets [87].



By using non-cash, in-kind payments, PHS program administrators seek to achieve “crowding in” forest conservation and sustainable agricultural practices while avoiding “crowding out” intrinsic motivations for conservation [86]. This model has been used in other countries such as Ecuador [87], Bolivia [88], Peru [89], and India [90] with noteworthy outcomes in community cohesiveness, social capital, and community governance. The ARA model was initially implemented in at least 18 locations in Colombia between 2012 and 2015, yet few schemes are still functioning [85,86].



The City of Guadalajara de Buga (110,000 population), located in Central Valle del Cauca, has two ARA programs called (1) Programa de Incentivos para la Conservación de Bosques del Río Guadalajara (PICB Buga) and (2) Acuerdos Recíprocos por el Agua de la Cuenca del Río Sonso (ARA Sonso), which have been functioning since 2012 and 2013 respectively. The first program, PICB Buga, is administered by the local water utility organization, Aguas de Buga, and the program covers the Guadalajara River sub-watershed. The second program, ARA Sonso, is administered by the state environmental agency, Corporación Autónoma Regional del Valle del Cauca or CVC, and the program covers the Sonso River watershed.



To fulfill our interest in comparing the different types of PHS program administrations, we focus on PICB Buga whose administration consists of a mixed private-public ownership organization. The corporate governance of Aguas de Buga has representation from the City of Buga and private shareholders in the General Assembly of Shareholders (GAS), yet the local government has strong participation in program budget allocation. Buga’s ARA program receives funding from a surcharge on water bills in the City of Buga.



The program currently covers an area of about 11.62 ha of conservation and 63.19 ha in integral management in the Guadalajara River sub-watershed (Bug03). It is important to highlight that we did not consider the scale of the programs (i.e., program coverage) to match the case studies in Mexico, as our focus was on the administration of PHS and the participation of PHS stakeholders in program decision making. The annual compensation is about 350,000 COP/ha (~100 USD/ha in 2020) for forested lands and reforestation, which is paid in farm supplies, materials for forest restoration, or household assets. No technical assistance is offered with the program payment, but technical studies are offered (e.g., topographical land studies).



Buga’s ARA program enrolls private landowners only and they are required to isolate and protect enrolled lands with improved land management practices, such as barbed wire and fencing [86]. Contracts are “signed between the local institution and landowners through a one-on-one negotiation where commitments from both sides are clearly established” [86] (p. 31). Non-cash, in-kind transactions, enrolled areas in the program, and farm activities are agreed upon between the program administrator and the landowner. Table 1 summarizes the case studies.





3. Methods


Based on previous studies of PHS impacts on the social and ecological attributes of La Antigua River watershed [11,68,91], we built a list of institutional actors and conducted semi-structured interviews with 13 organizations in 2019 to understand the history and dynamics of the PHS programs in Coatepec and Xalapa. For the third case study, we started by meeting with the PHS program administrator in summer 2019 and organized a field trip to meet enrolled landowners and visit their properties. Then, we used purposive and snowball sampling methods to collect institutional data [61,92]. In spring 2020, we started with the PHS program administrator and the environmental agency official who managed PHS-type programs in the Central Valle del Cauca and asked them to recommend organizations that work, or have worked, with Buga’s PHS program in the past. We chose this approach because there was no peer-reviewed or gray literature available for this case study. We built a list of six key informants which was updated after an interviewee suggested a potential stakeholder. Table 2 shows the types of institutional actors we interviewed in each case study.



For each case study, the institutional interviews provided details about (1) the institutional activities related to water use, management, and conservation, (2) the participation in and/or contribution to PHS programs, (3) goals, benefits, and barriers to participation in PHS programs, and (4) interviewees’ role in PSH program decision making. The list of interviewees included local government and park agency officials, local non-profit staff, water utility staff, researchers from local universities, the PHS local administrators, and an industry representative. All interviews were conducted in Spanish, audio-recorded and transcribed verbatim by a native Spanish speaker.



Initial coding was deductively conducted according to emerging themes: (1) benefits and challenges of participating in PHS programs, and (2) participation/role in PHS program decision making. We refined these categories into: (1) modes of stakeholder engagement in PHS decision making, and (2) perceived impacts of stakeholder engagement on trust and power. NVivo 12.1 for Windows 8 was used to code qualitative data into these analytical categories. Our discussion follows Senecah’s (2004) TOV components (access, standing, influencing) to understand how different modes of stakeholder participation shape participation outcomes in PHS program decision making. Interview protocols received IRB approval (Syracuse University IRB No. 19–153 and University of New Hampshire IRB No. 7046). Background information for this paper was based on data from the project “Experimental Frameworks for Evaluating Net Effects of Hydrologic Service Payments on Coupled Socio-Ecohydrologic Systems in Mexico” and the doctoral dissertation “Stakeholder Participation in Payment for Hydrological Services Program Decision Making: Public Participation, Collaborative Learning, and Trust in Environmental Decision Making”.




4. Results


4.1. PHS Program in the City of Coatepec, Central Veracruz, Mexico


4.1.1. Modes of Stakeholder Engagement in PHS Decision Making


Institutional, technical, administrative, and legal factors have supported the successful operation of a PHS scheme in Coatepec since 2002. FIDECOAGUA, Coatepec’s trust fund, has a governing body (interinstitutional committee) where five members represent the City of Coatepec (i.e., the city’s mayor), CMAS Coatepec (i.e., CMAS director), CONAFOR (i.e., official from CONAFOR Veracruz), water users, and the industrial sector (i.e., Nestlé). Representation of local stakeholders on the governing body is a form of participation. FIDECOAGUA’s committee makes decisions about program budget allocation, funding sources, eligible activities, and forested areas for payment. The committee also proposes other environmental programs to support the trust fund, develops PHS policy guidelines, and presents program auditing to the city council.



Alongside the use of an interinstitutional committee, FIDECOAGUA uses a top-down approach to stakeholder participation that is focused on one-way communication to educate the public about the existence of the program and to inform landowners enrolled in PHS about decisions and program conditions. FIDECOAGUA has focused on communicating its social and environmental goals related to contributing to upstream landowners’ wellbeing, incentivizing forest conservation, and improving water quantity and quality. The program administrator has used environmental awareness campaigns aimed at school-age children who are perceived to be potential environmental stewards and information spreaders. A local government representative explained that:



“We even thought of creating a [watershed education] model where the drainage area could be seen and they [kids] could be involved, because people see, they understand the visual display better […]. We try to reach the schools because they are the first ones who educate children in the families. We are looking for communication alternatives for people to know about the program” (Coa04).



The PHS program administrator has also informed and consulted with enrolled landowners to gather information about landowners’ household needs and preferences of alternative income sources. In addition, FIDECOAGUA has used skill-based courses to train enrolled landowners in sustainable agricultural practices and environmentally friendly crops, such as orchid cultivation, to engage participants in achieving environmental goals and securing compliance with forest conservation.




4.1.2. Perceived Impacts of Stakeholder Engagement on Trust and Power


FIDECOAGUA’s governance scheme to administer public funds was perceived in two opposite ways by our respondents. On the one hand, an individual involved in program administration, a non-profit staff person, and an industry actor stated that having a five-member technical committee enhanced decision making by allowing the voices of different organizations to be heard and able to make decisions about program budget allocation. A non-profit representative argued that:



“I think that a governance space with those schemes or under that scheme [FIDECOAGUA’s] is much richer. In other words, plurality in decision making will always be better […]. But I think that moving towards a decision making and governance scheme like Coatepec’s would have to be the most suitable” (Coa01)



Some institutional interviewees agreed that using an interinstitutional committee to make key decisions was important to be informed about program outcomes and oversee the activities of the PHS program administrator. The top-down one-way communication approach of Coatepec’s PHS program was perceived as trustworthy by those committee members who can participate in program decision making and have access to program auditing. For instance, when we asked the representative of the industry sector about why a big corporation was contributing to the PHS program, the interviewee replied that:



“Because it’s linked to the objectives of the company. This wasn’t only due to our commitment, but in our corporate culture and within the objectives it’s precisely the commitment to the environment. So, we saw that participating [in the PHS program] with an institution that is responsible, that has the certainty that [the money] is going to be well used. That there’ll be a benefit from it” (Coa02).



This statement shows that the perception of accountability is key for the participation of the industry in program contribution and decision making. An interviewee involved in program administration also highlighted that informing committee members about program results was key to program transparency and to maintaining the trust of other committee members:



“Because we aren’t in a rush to hide anything. The companies have some confidence [in us] because we’re telling them, we’re even inviting them to various activities so that they can see where [the money] is going. […]. We try to be intermediaries and not to handle in the money, less problems for us, more transparency. So that gives some kind of certainty to the company because we are frequently informing all what is about the committee” (Coa04)



On the other hand, FIDECOAGUA’s technical committee was perceived as not representative of Coatepec’s civil society, due to the lack of participation of other types of stakeholders (e.g., academia, non-profits, and enrolled landowners) and lack of mechanisms for two-way communication and program feedback. For instance, a researcher at a local university argued that:



“FIDEOAGUA, has few members and the main ones are the president, the mayor, the director of CMAS Coatepec, and some people from the local bank where the trust fund is put, and some very well-known entrepreneurs in the city. But they never invite [researchers] to the committee” (Coa03).



In general, FIDECOAGUA’s one-way communication approach to public participation was perceived as insufficient by many interviewees because the program administrator does not engage the broad public in meaningful ways. First, the PHS program’s communication mechanism is focused on informing and/or educating children about the program and has not reached a broader audience. A researcher argued that “in the case of FIDECOAGUA, the only involvement approach of water users is through their children. […]. Many people don’t know, that is, most residents aren’t aware [of the PHS program]. So, that’s a pending task” (Coa03).



Second, FIDECOAGUA seems not to be responsive to requests from local organizations (i.e., academia and non-profits) to accept the participation of other PHS stakeholders in program decision making. A non-profit representative argued that “FIDECOAGUA has a committee that is made up of different actors […] and they also told us in that administration (2018–2021) that they were going to invite us, but it never happened” (Coa05). Third, communities often marginalized from PHS decision making (i.e., enrolled landowners) had not participated in program design and decision making until 2018, when new FIDECOAGUA staff adopted a targeted approach to address community needs but retained the top-down administration approach.



According to several interviewees, the top-down one-way communication approach used to inform the broad public was perceived as untrustworthy. Contrary to the committee members’ perception of the program’s transparency, interviewees affiliated with local universities and non-profits argued that the City of Coatepec and the program administrator were not trustworthy. According to our non-committee member interviewees, there was a general perception of mistrust in governmental institutions among citizens. A local researcher who conducted an evaluation of Coatepec’s PHS program stated that enrolled landowners tend to distrust the local government and the PHS program administrator:



“The management of the PHS program, in general, was ranked bad. They [landowners] don’t get it [the money] or isn’t enough. They don’t receive the payment or is insufficient. It [the program] doesn’t have enough coverage or the information they have isn’t enough. They distrust, they say that they distrust the government” (Xal02).



In general, Coatepec’s PHS program shows a more top-down one-way communication approach to stakeholder participation, which involves few local stakeholders in PHS program decision making. FIDECOAGUA’s committee members have a voice in the PHS program’s budget allocation and can influence program outcomes by investing program payments in prioritized areas. However, several PHS stakeholders were excluded from FIDECOAGUA’s governance scheme, giving them little power to influence decision making. One of the committee members argued that the local universities should participate in the committee to be able to inform decision makers about program’s impacts on social and environmental variables:



“[Academia] has a lot of high-quality information that needs to be translated so the organized citizen groups, the society in general, and especially the government officials who make decisions can get the information and then be able to justify why a [PHS] scheme is necessary or to continue with a PHS program. So, academia needs to be in these governance schemes” (Coa01).



The decision space for non-committee members in the PHS program’s decision making was perceived as limited by several respondents. One of the non-profits who had been working on community monitoring, rapid rural appraisal, and collaborative planning in La Antigua River watershed (both Coatepec and Xalapa) claimed that Coatepec’s PHS program governance scheme needs to be adapted to include one-way and two-way communication mechanisms to improve citizens’ awareness about the PHS program and their power to influence program outcomes:



“I believe that the program will benefit to the extent that the civil society can know its results and its intentions. There should be at least a part of communication, a form to communicate the principles, the results, the sources, the scientific challenges […]. Once it happens, […] specific groups can have deeper discussions, and there will be a connectivity of social participation in the votes for the PHS initiatives, in the votes of representation, in the audiences. That active participation will help a lot to shape where [the program] goes” (Xal03).





4.2. LMF-PHS Program in the City of Xalapa, Central Veracruz, Mexico


4.2.1. Modes of Stakeholder Engagement in PHS Decision Making


The local non-profit SENDAS and a local university started an integral watershed co-management project in 2006 that used participatory action research (PAR) to engage community members in environmental planning. The PAR project initially sought to understand the socioenvironmental reality of the watershed and then engaged local actors in awareness campaigns, reforestation, and designing strategies to support local livelihoods and forest conservation.



In response to citizen discomfort about the increase in water fees and persistent water-related issues, the City of Coatepec and CMAS Xalapa endorsed SENDAS’ proposal of creating the Pixquiac River Compensation for Ecosystem Services program, Programa de Compensación por Servicios Ambientales del río Pixquiac, or PROSAPIX, in 2008. The PHS program initially paid forested lands, but SENDAS’ approach to integral watershed management broadened PROSAPIX activities and went beyond forest conservation to support forest management, agroforestry systems, environmental restoration, productive reconversion, good agricultural practices, sustainable agriculture, and the like. The PHS program was later revised to incorporate the broader approach to watershed management. In 2016, this new program was renamed Agreements for Our Water, Acuerdos por Nuestra Agua, or ANA, which looked beyond a unique economic tool to incentivize conservation of biodiversity and ecosystem services.



To administer the PHS program, SENDAS created the Pixquiac River Watershed Committee (COCUPIX) which has participation of three local governments, local universities, ejido authorities, federal agencies, local non-profits, water users, farmer associations, PHS enrolled landowners, and other citizen groups. Through COCUPIX, SENDAS has worked on PAR, collaborative environmental planning, PHS design and implementation, and program monitoring. Among with the tasks related to the PHS program, the committee makes decisions about PHS program budget allocation, sets the guidelines for landowner eligibility in the PHS program, and conducts community monitoring to check for the enrolled landowners’ compliance to forest conservation.



Through COCUPIX, SENDAS has used one-way and two-way communication mechanisms to engage stakeholders in PHS program decision making and watershed planning. For instance, the organization has used environmental awareness campaigns, PHS advertising campaigns, and public hearings to inform and educate the public about ANA program, water and forest management, and environmental projects in Pixquiac River watershed. Through training in local species identification and community research, SENDAS has also “increased ejidatarios’ awareness about communal lands, about forests, about their conservation, they also talk about small mammal conservation, bird conservation, etc.” (Xal07). On the other hand, SENDAS, with the assistance of local organizations, has also encouraged participation of stakeholders through collaborative planning, participatory action research, community monitoring, and shared decision making.



SENDAS’ approach to stakeholder participation shows a more bottom-up approach that has allowed the engagement of diverse local actors in design, implementation, and evaluation of the PHS program and the watershed management plan. Bringing diverse stakeholders to PHS program decision making was also perceived as a good model for co-management and community conservation of forests. A representative of the national park agency acknowledged SENDAS’ role in administering the PHS program and incentivizing the participation of enrolled landowners in “shared management”:



“COCUPIX is a model. Well, SENDAS comes from a long tradition of working in the community field, very committed to the [economic] resource, to the people. Many of them [SENDAS staff] live in the same area they are protecting. So, they also have a personal interest and have had the patience to work with the community to do the management, actually the shared management of the water resource of Pixquiac River watershed” (Xal01).




4.2.2. Perceived Impacts of Stakeholder Engagement on Trust and Power


Working towards co-management of Pixquiac River watershed and shared decision making has involved continuous training and collaboration to strengthen community capacities for environmental planning and decision making. Several interviewees argued that SENDAS’ approach to stakeholder participation in PHS decision making was noteworthy and useful to encourage citizen empowerment. For instance, a researcher at a local university argued that:



“In the case of Xalapa and the program with SENDAS, SENDAS has been pioneering, but again the decision making is a negotiation, isn’t it? Obviously SENDAS is independent, SENDAS created the COCUPIX committee, and they were the leaders of it, but [the committee] has already been appropriated by the local communities and they are putting pressure on the local government through it” (Coa03).



SENDAS’ approach to stakeholder participation was perceived to be trustworthy by several respondents. An interviewee argued that the role SENDAS plays in the administration of economic incentives was key for securing payments to landowners and overseeing program budget allocation: “Well, the advantage is that they [the program] do have regular payments and, so, they have been able to move forward. SENDAS and PROSAPIX, over there in Xalapa, it’s technically really good to have an NGO overseeing, it’s excellent” (Coa03). Another interviewee seconded this perception on SENDAS’ role by acknowledging that the non-profit reflects social control over public resources: “I think that the participation of SENDAS is important, not as SENDAS, but as civil society, a social auditing” (Xal01). However, trustworthiness in the PHS program might also depend on the role CMAS Xalapa has in administering public resources before they are allocated to the program. According to several interviewees, Xalapa residents do not trust the local government and the water operator:



“Unfortunately, CMAS has a very bad reputation, and even though things are improving right now, it has been years and years of being the petty cash, to take money from it. So, it’s fighting against this reputation […]. I would say like inviting citizens who could represent Xalapeños, but not politicians. That is to move away the committee and the PHS work from politics, and that CMAS wasn’t in charge of managing the money” (Xal05).



To foster trust in the PHS administration, the interviewees agreed that transparency and social auditing were important. The role that diverse citizens, citizen groups, government agencies, non-profits, and ejido authorities have in program decision making and auditing through COCUPIX was highlighted as a broader representation of PHS stakeholders. SENDAS incentivizes the auditing of the PHS program budget and community monitoring of landowners’ compliance with agreed contracts. In general, the committee led by SENDAS was perceived as trustworthy and as key to securing PHS stakeholder participation in environmental decision making: “It’s also important to say that the watershed committee is the governing body that promotes a more equitable decision making, so decisions are made based on environmental criteria of the watershed management plan that we built [altogether]” (Xal04).



However, SENDAS’ approach to stakeholder participation was perceived to be limited by an interviewee who works for the local government on awareness campaigns in the urban and rural areas. According to her, the lack of knowledge about the existence of Xalapa’s PHS program among urban citizens shows that the PHS program approach to stakeholder participation is limited by not engaging more stakeholders (i.e., water users) in the committee:



“The citizens have almost no participation, that’s the truth. The program is very restricted, and not because they are doing it so, but I insist on the same problem, lack of awareness, it’s limited […] citizenship as such isn’t involved” (Xal05).



In response to this limitation, a researcher at a local university stated that SENDAS is currently working on improving its awareness campaigns to both inform the public and convince urban water users of voluntarily contributing to the PHS program, “SENDAS has had some awareness campaigns. They’re already moving towards a voluntary payment program and with that, obviously, you must connect with water users and convince them that it [the program] is worth it. […]. They’ve been successful” (Coa03).



In conclusion, the SENDAS PHS program administration reflects a more bottom-up deliberation and co-production approach to stakeholder participation. The benefits of this approach were extensively acknowledged by our interviewees when ideas of trust and transparency were emphasized in the type of administration and auditing of the program. SENDAS works towards more inclusive participation by conducting participatory methods and action research to engage the public in program decision making and co-management. Yet, SENDAS needs to improve its methods to reach out to other types of stakeholders and/or the public: “being that said, program and services communication to citizens needs to be there. Each person that pays a water bill should have access to the information that what she pays goes to forest conservation” (Xal03).





4.3. PICB Program in the City of Guadalajara de Buga, Central Valle del Cauca, Colombia


4.3.1. Modes of Stakeholder Engagement in PHS Decision Making


The PICB program in the City of Guadalajara de Buga is considered one of the first experiences of non-cash, in-kind PHS programs in Colombia. The program design is built on the notion of ‘Reciprocal Water Agreements for People and Nature” of the American non-profit organization RARE that aims to incentivize pro-social and pro-environmental behaviors among natural resource-dependent communities through the “Pride methodology”. The Pride methodology focuses on social marketing to foster environmentally friendly responses and provide alternative household incomes to motivate communities to protect biodiversity and ecosystems. The methodology also seeks to foster co-responsibility and community cohesiveness by promoting community spaces for collaboration.



The program initially started as Acuerdos Recíprocos por el Agua del río Guadalajara and was administered by RARE, Aguas de Buga, and CVC. Then, it was renamed Programa de Incentivos para la Conservación de Bosques del Río Guadalajara (PICB Buga) to focus on forest conservation and restoration when the water utility began administering it in 2014 without RARE leadership. According to the PICB administrator and a non-profit staff, the operation of PICB Buga consists of a nine-stage process that allows the program administrator to establish the eligibility of a potential paid area, make payments to landowners, and monitor compliance with conservation activities.



To discuss key decisions in the PHS program’s administration, Aguas de Buga created a technical committee in which several institutional stakeholders participate: The City of Guadalajara de Buga, through the Secretary of Agriculture and Development and the Secretary of Municipal Planning; The state environmental agency CVC; The non-profits Corporación Ambientalista Esperanza Verde and Fundación Tierra Nueva; The Departmental Museum of Natural Sciences—INCIVA; and Buga Environmental Policy Force. The City of Guadalajara de Buga does not significantly support and/or assist in coordinating interinstitutional activities, according to several interviewees. The committee has annual meetings to make decisions about program budget allocation and coordinates institutional efforts to strengthen the PHS scheme, such as conducting environmental awareness campaigns, the developing of biophysical studies to inform the program, assisting in monitoring program outcomes, or controlling destructive activities in the watershed.



To engage diverse stakeholders in the PHS program, Aguas de Buga has mostly used one-way communication methods, especially with the public. According to our interviewees, the program administrator has used environmental awareness campaigns (e.g., water conservation and efficiency, ecological knowledge trivia), public hearings to inform about program outcomes, public announcements for accepting new landowner applications to the program, and trainings in forest management, etc. An interviewee who works for the City of Buga argued that the program administrator has used several communication strategies to foster better water use practices among both rural and urban citizens, and that the PHS program has been successful in reaching out to a broader public:



“They have generated communication strategies, […] they haven’t only done it in the rural area, but also in the urban area. People have already become aware of where the water comes from, how it comes, when it comes at lower levels, what should be done. The communication strategy has been very effective, let’s say that what PICB program has is a very good way of communicating. There have been some very well-designed communication strategies that have impacted people […]. People are more aware, because the program has engaged people, the [water] users, the final consumer of the resource. They’ve already been involving them in [water use and conservation], they’ve generated communication and information strategies, but also about education, strengthening those [rural-urban] links” (Bug09).




4.3.2. Perceived Impacts of Stakeholder Engagement on Trust and Power


The technical committee makes key decisions about budget allocation, eligible lands, and the prioritization of areas for conservation. A representative of the environmental agency argued that, through the committee, decisions are made in a democratic way and that the scientific (technical) knowledge supports decision making:



“[decisions] are not autarchic in many cases, because people trust the technical knowledge of CVC, but decisions are put on the table and people decide if they agree, or disagree, and what the conditions are […]. Decisions are made in a participatory democratic form; the committee is also a body for monitoring and transparency” (Bug08).



However, an interviewee who works for the program administrator stated that the committee does not make key decisions about the program because field technicians often know what to do and how the program works:



“We still try to meet in the technical committee, at least once a year. Decisions are not key, because we already know how it [the program] works, and every year we meet with them [the committee members] to make some decisions […]. We wanted to disperse the administrative function [of the program], but you know, once you understand the dynamic of the city you realize that if you disperse some important functions, it becomes complex sometimes. Thus, we are still the engine, we are still the head of the program […]. When we need support, we reach out to the town hall, we reach out to other organizations for specific issues, and the committee just meets once a year” (Bug03).



This interviewee emphasized that the committee only makes technical decisions and that the water utility organization, who is the current program administrator and main contributor to the program, makes decisions about the program’s budget: “at the budget level, decisions are made internally by the director [of the water utility] and [the program administrator]” (Bug03). This finding was also confirmed by a non-profit representative, who argued that:



“those decisions [budget allocation] are made directly by Aguas de Buga, what they do is only to call us to a meeting like for, they invite us to tell us, yet they made the decisions […]. Yes, that’s their power, one makes suggestions and everything, but actually the program is managed exclusively by Aguas de Buga” (Bug07).



Given the minimal participation of program stakeholders in decision making, Aguas de Buga’s approach to stakeholder participation shows a more top-down decision making style in which decisions about program budget allocation are not shared with other local actors, but the administrator does share decisions about technical issues related to environmental awareness, technical studies, or monitoring to optimize organizational resources. According to the interviewees, enrolled landowners do not have access to either the PICB Buga committee or program budgeting, yet decisions about land designation and land uses are made by landowners during the participatory land planning and negotiation of program incentives.



Though the program administrator’s approach to stakeholder participation is principally based on one-way communication techniques, the inter-institutional work by different state agencies and local non-profits has impacted rural communities both socially and environmentally. From one interviewee’s perspective, the program’s approach to stakeholder participation has been effective in producing positive outcomes:



“[…] some friendship connections have been generated and a new circle, let’s say, of conservation has been created. [The program] has also created a different type of friendship connections, that one village didn’t know with the other, but now they begin to share certain knowledge and one sees that one supports the other with other things” (Bug09).



Some interviewees agreed that the program has also been effective because it focuses financial resources on landowners’ actual needs and because there is shared responsibility between the water utility organization and the landowner in negotiated agreements, payments made, and compliance to agreed activities. However, several interviewees stated that the program produces positive impacts because of the role played by the current chief of the environmental management department:



“Aguas de Buga has a department of natural resources, [name of department chair] has been there for many years [working for the company]. She has always worked pretty coherently, so that has also benefited ARA, that everything in reciprocal water agreements has always been positive, she’s had achievements” (Bug10).



Among the measures of program’s effectiveness in fostering public responsiveness, the interviewees discussed transparency in the program’s eligibility process, the type of payments, and trust in the water utility staff who administers for the program. First, PICB Buga has a rigid eligibility process to participate in the program (i.e., the nine-stage process) that is explained to potential enrolled landowners and city officials:



“They [the city council] thought we were going to benefit our friends, so that was something critical, but we saw it as an opportunity, and we defined a process, perhaps very strict, to show transparency […]. They thought the NGO [RARE] was going to steal from us, that they were not only getting our water, but our forests as well. They had a negative perception. I think that after eight years [of implementation] we can now show that RARE didn’t take anything” (Bug03).



Second, the type of payment is perceived as key to foster trustworthiness in the program. PICB Buga uses non-cash, in-kind payments to incentivize forest conservation and restoration. PICB payments are of two types: ecological restoration and direct incentives. Ecological restoration refers to activities focused on improving land for reforestation and native tree planting, this type of payment is an indirect incentive and not charged to landowners. Direct incentives refer to non-cash payments to fulfill landowners’ needs. As discussed by an interviewee, landowners present a list of household and/or farm needs to the program administrator who then buy supplies through a local non-profit:



“The relationship is very direct with the owner, between the owner and the program administration […]. The advantage here is that when landowners need something, they bring a quote from where they want. The program doesn’t pay [landowners]. You bring me the quote, I pay to where you say and the brand you say, not what the institution says. So that has given [the program] confidence. " (Bug09).



Third, several interviewees showed trust in the water utility official who administers the program. Some interviewees who have worked since the program started in 2012 argued that, although the department chair has faced several challenges in convincing public actors (i.e., the city’s mayor and the city council) and handled criticism smoothly, she has been able to “hold politics at bay”, keeping a good image of the program among the public. Trustworthiness in the program is highly dependent on the water utility staff who manages the PHS program. A non-profit staff argued that many local politicians have tried to block the program because they want to benefit from it: “they [city council] have their political interests, so they didn’t find an easy way to put their hands on the program, so they wanted to end the program […]. She [program director] has taken care of the program a lot, she has protected it”. (Bug06). Two other interviewees seconded this perception by arguing that the program has gained people’s trust by showing transparency and challenging some myths. For instance, an interviewee highlighted that initial trust-building requires an understanding of the reasons why people distrust the PHS schemes and institutional programs:



“At the beginning people were forewarned, let’s say at the beginning because not anymore. They thought that if you had a conservation system or a reciprocal water agreement you would lose your property […]. Now people know that they own the land that’s legal and they do their planning exercise and leave some area for [conservation]. The project has a good name now” (Bug09).



People’s trust in the program has also a social component in the Colombian context. Because many rural communities have suffered the effects of social unrest in the country, trust is fragile between communities and institutional actors. On the one side, rural communities often subsist among different armed actors, making them distrust other community members and institutions. On the other side, institutional absence has deprived rural communities of governmental services and programs, good educational and transportation infrastructure, easy connection with national markets to commercialize agricultural products, public health care services, etc. When discussing some limitations of the PHS program, a government official mentioned the consequences of the war in Colombia for the rural communities and how they have influenced the effectiveness of his work, and he acknowledged that trust is being rebuilt after the peace agreement was signed:



“It’s been many years of government negligence, of armed conflict, of negative situations that when these [PHS] programs arrive, they [community] are not receptive. It’s because of all that conflict and that state negligence that they have suffered. […] When we arrived with the programs there were the guerrilla issue, the paramilitary issue, we couldn’t develop the programs well precisely because of that situation of public order. But now we have been recovering space and they participate very well. So now we have gained space, but it was really difficult for us in general terms of openness” (Bug10).



Overall, the City of Buga’s PIBC program shows a top-down one-way communication and/or consultation approach to stakeholder participation that influences decision power over resources (financial resources, land tenure). The benefits of this approach are perceived in the program’s effectiveness to allocate resources, join institutional efforts to address common issues, and maintain decision making power. However, trust in the program is highly dependent on a clear eligibility process, demonstrated respect for landowners’ land title, type of payment, and the person who administers the PHS program.






5. Discussion


In this paper, we have explored how program administrators and other institutional actors engage diverse publics in PHS program decision making and environmental planning. Our three case studies have shown that diverse types of institutional actors often use different modes of participation to inform and/or engage PHS program stakeholders in environmental decision making (Table 3), though one-way communication is frequently used [15,18,93]. In our case studies, the one-way communication approach to stakeholder participation is often used to inform and/or educate the public about the existence of the PHS programs and, in two of the cases, to inform enrolled landowners about program decisions that are made by either the program administrator or inter-institutional committees.



In the literature in ecosystem services, one-way communication mechanisms are frequently associated with top-down environmental decision making [51,94,95,96,97] in which external organizations or outsiders (e.g., governmental organizations, industries, non-profits) hold decision making power about program budget allocation, program eligibility, type of payments, and so forth [53,57,58,98,99]. Communities and non-state actors are not often involved in decision making, and there is low awareness and/or interest in environmental programs, distrust in governmental agencies and foreign organizations, and conflict between local actors [15,21,34,100].



The case studies in Coatepec, Mexico and Guadalajara de Buga, Colombia support this common finding, yet the use of an inter-institutional committee for shared decision making and policy consistency between governmental agencies and non-state organizations might suggest that their approach deviates from a simple top-down one-way communication and/or consulting to incorporate characteristics of top-down deliberation and/or co-production [30,31]. However, it is worth noting that many non-committee member interviewees from Coatepec’s and Buga’s PHS programs claimed that participation in PHS program committee is limited and that communities often marginalized from decision making (i.e., enrolled landowners and household water users) do not participate in those decision spaces.



Critical scholars of public participation have called for attention to the ways mainstream participation often co-opts participation and, instead, silences minority voices by imposing other interests and goals [37,101,102]. Even though program administrators in these two case studies asserted that enrolled landowners were always heard, the programs’ approaches to stakeholder participation were focused on one-way communication to inform and/or educate landowners and on consulting to collect information about landowners’ needs and interests.



Several scholars have criticized this approach to participation for its assumption that a well-informed public can understand environmental projects better and support them to achieve social and environmental goals [16,27,103]. Under this assumption, the publics’ lack of support for environmental programs and/or commitment to them is rooted in low levels of knowledge (or information) about program goals and requirements. In the context of this “deficit model”, PHS program administrators often work on marketing strategies (i.e., PICB Buga) or environmental awareness campaigns (i.e., PHS Coatepec). The participation of landowners in decision making is limited to land planning and the negotiation of payments, but they have little power to influence payment amount, budget allocation, eligible lands, or monitoring compliance.



PHS program administrators have also used two-way communication mechanisms to engage stakeholders in program decision making; however, SENDAS has gone beyond formal interinstitutional committees to implement a broad set of participatory methodologies and techniques, such as PAR, collaborative planning, and community monitoring (Table 3). SENDAS has joined institutional efforts with governmental agencies and community groups to develop more participatory ways to engage PHS program stakeholders in decision making. For instance, a study in La Antigua watershed highlights that “research conducted in Pixquiac has been paired with specific actions that seek to maintain the academic interest with the expectations and needs of communities in the watershed” [73] (p. 78).



The administration approach of Xalapa’s ANA program responds to criticisms of mainstream public participation through the idea that strategies for the conservation of biodiversity and ecosystem services need to adequately meet local needs and allow meaningful participation [14,31,37,44,45,51,102]. As Pahl-Wostl (2009) has argued, “command-control regime is for example not compatible with an active involvement of stakeholders in the design of policies and management plans. These kinds of considerations have to be taken into account when addressing the dynamics of governance regimes and in particular barriers to change” [97] (p. 355).



SENDAS’ approach to stakeholder participation resembles a bottom-up deliberation and/or coproduction approach in environmental decision making and production of knowledge [31] that allows for greater stakeholder participation, including PHS enrolled landowners, farmer associations, citizen groups, and water users [7,39,40,41,51,96, 104]. Within SENDAS’ approach, environmental collaborative management highlights the increasing role of diverse stakeholders in working together to solve common problems and joint decision making [12,18,20,21,22].



It is important to acknowledge that, despite the approach to stakeholder participation that a program administrator uses, the three primary organizations have been successful in implementing the PHS schemes in their watersheds, and have been able to navigate social, political, and financial issues associated with local, specific contexts. The diversity of approaches to public participation often responds to the scholarly need for designing more participatory methods to engage the public in environmental decision making [30,31] and the perceived assumption that meaningful participation is needed in an environmental democracy [13,14,18,22].



However, some scholars have criticized these assumptions by arguing that “mainstream” participation can, in fact, silence the voice of communities often marginalized from decision making by imposing outsiders’ interests, neglecting the local context and overriding local forms of environmental governance [37,101,102]. Although relevant to improve the participation of specific stakeholders and non-state auditing of PHS programs globally [39,41,50,57,105], the use of interinstitutional committees or multi-stakeholder committees requires special attention on how mainstream participation can coopt local contexts [37,102,106]. Sprain et al. (2011) and Sprain (2016) have used the concept of “wickedness” to argue that public participation in environmental decision making is a wicked problem, given that reaching consensus can neglect existing conflict and dissent and contribute to deepening the marginalization of minorities from decision making. A critical review of the role of participation in climate change adaptation discussed that participation can “lead to the cooptation and de-legitimization of marginal people and their dignity as the larger inequitable structures were left untouched, and dissent or conflict was stifled” [37] (p. 84). PHS program administrators interested in the involvement of local stakeholders in environmental decision making need to provide clear mechanisms of participation and assess to what extent decision making power can be shared with local actors [13].



Findings also suggest that building trust in the PHS program and the program administrator is key for program effectiveness, sustainability of local funding, engaging community members’ participation in and contributing to the program, producing social and environmental goals, and strengthening the relationship between the community, governmental agencies, and other local actors [13,21,34,100,106]. Using Senecah’s 2004 TOV framework has shown that the modes of public participation used by program administrators to engage stakeholders in environmental decision making may have implications for how PHS stakeholders and the general public perceive trustworthiness in PHS programs, governmental agencies and program administrators (Table 4) [13,21,34,100,106].



In the case of Coatepec’s FIDECOAGUA, the use of an interinstitutional committee to make key program decisions has allowed few institutional stakeholders to be aware of the program dynamics and influence in its decision making. Trust is built on having access, standing, and the ability to influence decision making [13,21,34] and committee members who were interviewed trusted the program administrator and the local government. However, non-committee members such as local non-profit organizations, academia, landowners, water users, citizen groups, and farm associations distrusted the program administrator and the local government, as they did not have access to decision making except through one-way communication mechanisms (i.e., informing and consulting).



The case study about Xalapa’s ANA program shows that there are high levels of trust between PHS stakeholders as different forms of engagement have been used to grant access, standing, and influence over PHS program decision making [14,17]. Community members, farm associations, enrolled landowners in PHS programs, and water users are encouraged to participate in the decision making and co-management of the watershed. The use of collaboration in this case study shows that the program administrator has been able to contribute to capacity building by empowering local communities to embrace collective decision making and co-management [12,14,23].



In the case of Buga’s PICB program, the top-down one-way communication and/or consultation approach to stakeholder participation has allowed the program administrator to build trust with community members and institutions. Similar to FIDECOAGUA, Aguas de Buga created a technical committee to make key decisions about the program and receive feedback from technical experts about hydrological processes, forest management, and land prioritization. The PICB committee was formed by several governmental agencies and local non-profit organizations and has been useful not only to make decisions about the program, but also to coordinate inter-institutional activities in the watershed. The committee does not have the participation of communities often marginalized from decision making, but it has not affected the credibility of the program by urban and rural citizens.



Our findings suggest that, in terms of trust and power sharing, outcomes of participation do not depend on the modes of engagement only, but on contextual factors as well (Figure 1) [13,31,34]. For instance, trust in the program is related to the role played by the water utility staff who administers the program (social factor), where the financial resource come from (economic factor), and limited influence of local politicians on the program (political factor). We also found that the design of the PHS program influences the perception of program trustworthiness [14,31]. The use of a transparent and clear operational scheme and non-cash, in-kind payments have contributed to foster trust in the program administration, especially when there are non-state actors involved in program auditing.



Trust in PHS programs, and program administrators, does not depend on the type of approach to stakeholder participation only, but on other factors such as legal constraints in eligibility criteria, administrative procedures and bureaucracy, political affiliation, existing relationships between community members and between them and institutional actors, and social conflicts such as the conflict in Colombia [31]. Our findings highlight that PHS program administrators, policy makers, PHS advocates, and governmental organizations must pay attention to address contextual factors, such as the existence of community networks, weak/strong community support and involvement, legal norms applied to PHS funding, support and/or involvement of the government, and social conflicts, that can produce and/or influence different outcomes of public engagement [31,102].



The importance of trust and power-sharing in PHS programs draws attention to the mainstream notion of PHS that embraces the neoliberal approach to conservation of biodiversity and ecosystem services [1,2,5]. PHS is a prominent market-based policy tool applied worldwide that focuses on providing financial incentives for conservation to counteract the effects of destructive land uses [6,38]. The PHS concept does not consider non-economic values that are relevant for local communities, such as fairness, care, justice, and shared responsibility [51,107]. We have argued that trust between key actors and institutions is an essential but underappreciated aspect of successful collaboration within PHS initiatives that needs to be considered and fostered by state and non-state actors to produce meaningful social and environmental outcomes.



The implications of the modes of public participation for trust, power, and public engagement in environmental decision making we have discussed in this paper may inform future research and practice on the role of stakeholders in PHS program’s design, implementation, and monitoring globally. First, although PHS tends to be a mainstream environmental policy based on the marketization of nature [44,45,46,47], PHS designers and implementers need to consider the social, environmental, economic, and political complexity of local contexts [31,37,53,102]. Assuming that a generic approach to PHS would be effective and applicable to heterogenous contexts may increase distrust in governmental programs and environmental projects.



Second, many advocates of, and scholars in, public participation and environmental conflict management have supported the idea that facilitators must work on trust-building to foster better spaces for collaborative decision making and problem-solving [12,14,15]. However, some scholars have warned that researchers and facilitators need to acknowledge the coexistence of trust and distrust [21,34,108]. As Emborg et al. (2020) have argued, “in some situations management and mitigation of distrust may represent a more accurate depiction of the challenge natural resource managers face, while in other situations it may be effective to develop trust building strategies that specifically are designed to build calculus-based trust at the institutional level” [21] (p. 10).



Working towards building trust is often promoted in the literature in conflict management [12,15,109], yet some authors have also suggested that understanding and managing distrust can potentially contribute to the design of environmental programs according to contextual factors [21]. We found that understanding the causes of distrust is important to begin fostering participation in PHS programs and environmental decision making. PHS program administrators and advocates need to conduct an assessment of the possible causes of distrust to build clear pathways to engaging the public in PHS programs [15,109,110].



Emborg et al.’s (2020) warning might have implications and possibilities to promote PHS programs in communities that have been affected by intractable social conflicts, such as war [109,110]. In the case in Colombia, it is particularly relevant to consider the current post-peace agreement socio-political milieu to analyze the implications of the armed conflict on people’s trust in governmental institutions and market-oriented programs for conservation [81,82,111]. Recent publications have called attention to increasing deforestation in national parks and rural areas previously controlled by far-left armed groups [74,75,76,77,111], which can impact both landowners’ willingness to participate in a PHS program and/or the effectiveness of these programs to achieve social and environmental goals.



Given that the creation of PHS programs responds to institutional efforts to address deforestation and forest degradation globally [6,38], in this paper, we analyzed the general perception of stakeholder participation in PHS programs from an institutional perspective. The methods described in this paper may allow to understand the organizational structure of PHS programs and uncover perceptions of key stakeholders on PHS program design, implementation, and monitoring in other case studies [68]. Research in environmental decision making often uses interviews of institutional actors to deepen the organizational structure of PHS programs and their strategies for public engagement [43].



However, there are some study limitations that we need to acknowledge. First, focusing interviews on institutional actors does not inform about what non-state actors often marginalized from decision making perceive about their participation in PHS program decision making. Future research could focus on the ways enrolled landowners, water users, and other citizen groups perceive trust in program decision making and how the agency and mode of engagement shape their perception of the program’s trustworthiness [15,21,34]. Understanding how different PHS stakeholders perceive trust in program administrators and institutions can enrich the discussion of the implications of the modes of public participation for trust, power, and public engagement in PHS decision making.



Second, using purposive and snowball sampling methods assisted with finding interviewees. However, the recruitment method required research members in the field to look for potential interviewees. Our data collection was interrupted by the COVID-19 pandemic in 2020 and we could not interview other PHS program stakeholders. Follow-up research in these case studies can expand the list of organizations and stakeholders to broaden perspectives on participation in PHS program decision making.



Third and last, this paper discusses how and to what extent diverse modes of stakeholder participation in PHS decision making can impact participation outcomes. Our research does not assume that better social and environmental outcomes develop from more participatory means. Future research can evaluate how different types of agency and modes of stakeholder engagement contribute to produce social and biophysical outcomes and what contextual factors have the potential to influence the effectiveness of PHS programs [30,31,37,102].
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Figure 1. Influence of modes of stakeholder engagement and contextual factors on participation outcomes. 
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Table 1. Main PHS program characteristics in the three case studies.
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	Coatepec–Mx
	Xalapa–Mx
	Buga–Co





	Population
	85,000
	425,000
	110,000



	Sub-watershed
	Gavilanes
	Pixquiac
	Guadalajara



	Environmental challenges
	High deforestation rates, droughts
	High deforestation rates, droughts
	High deforestation rates, droughts, land slides



	PHS program
	Fideicomiso Coatepecano para la Conservación del Bosque y el Agua (FIDECOAGUA)
	Acuerdos por Nuestra Agua (ANA)
	Programa de Incentivos para la Conservación de bosques del Río Guadalajara (PICB Buga)



	Began operations in
	2002
	2008
	2012



	Program administrator
	FIDECOAGUA

(local government)
	SENDAS

(non-profit)
	Aguas de Buga

(water utility)



	Area in PHS program
	1548 ha
	1098 ha
	11.62 ha conservation

63.19 ha integral manag.



	Payment per hectare
	MXN 1100 (USD 85)
	MXN 1100 (USD 85)
	COP 350,000 (USD 100)



	Type of payments
	Cash
	Cash, in-kind transactions, training, technical assistance
	In-kind transactions, technical studies



	Eligibility criteria
	Amount of forest, confirmation of property right by land title, type of ecosystem
	Amount of forest, confirmation of property right by land title, type of ecosystem
	Amount of forest, area for reforestation, confirmation of property right by land title



	Eligible land uses
	Forest conservation, forest restoration
	Forest conservation, forest restoration, sustainable agriculture, shade-grown coffee
	Forest conservation, forest restoration



	Monitoring by
	FIDECOAGUA
	SENDAS & community
	Aguas de Buga
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Table 2. Key informant interviewees from each case study.
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	Coatepec

(Coa)
	Xalapa

(Xal)
	Buga

(Bug)
	Total





	Local government
	*
	1
	2
	3



	Environmental/Park agency
	
	1
	1
	2



	Non-profit **
	2
	3
	2
	7



	Water utility
	
	1
	*
	1



	University **
	1
	1
	
	2



	PHS administrator
	1
	1
	1
	3



	Industry
	1
	
	
	1



	Total
	5
	8
	6
	19







Note: * The interviewee is also the PHS administrator. ** Where stakeholder headquarters are located, but organization (and interviewee) has worked on both Coatepec’s and Xalapa’s PHS programs.
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Table 3. Agency and modes of engagement across case studies.
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	FIDECOAGUA

Coatepec, Mexico
	ANA

Xalapa, Mexico
	PICB

Buga, Colombia





	Agency
	Local government through FIDECOAGUA interinstitutional committee
	Non-profit, citizen groups, government agencies, farmer associations, enrolled landowners in PHS through COCUPIX committee
	Water utility through PICB technical committee



	Modes of engagement
	Environmental awareness campaigns, public hearings, informing general public, training, and interinstitutional committee
	Environmental awareness campaigns, public hearings, training, participatory action research, co-management, collaborative planning, shared decision making, and community monitoring
	Environmental awareness campaigns, public hearings, public announcements, training, technical studies, consulting, technical committee



	Approach to stakeholder participation
	Top-down one-way communication
	Bottom-up deliberation and/or coproduction
	Top-down one-way communication and consultation
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Table 4. Ideas of access, standing, and influence across case studies.
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	FIDECOAGUA

Coatepec, Mexico
	ANA

Xalapa, Mexico
	PICB

Buga, Colombia





	The access dimension
	
	
Program committee open to institutional actors



	
One-way communication



	
Technical assistance and training





	
	
Program committee open to institutional actors and community members



	
One-way and two-way communication



	
Technical assistance and training



	
Join effort with academia



	
Hold meetings and forums with different stakeholders



	
Hold meetings in diverse communities





	
	
Program committee open to institutional actors



	
One-way communication



	
Committee secretary is switched between the committee members



	
Technical assistance and training by other committee members








	The standing dimension
	
	
Negotiation of payments and land uses



	
Program administrator considers landowner’s priorities





	
	
Negotiation of payments and land uses



	
Open to feedback



	
Uses scientific knowledge to inform decision making



	
Uses local knowledge to meet program goals



	
Coproduction of knowledge





	
	
Negotiation of payments and land uses



	
Program administrator considers landowner’s priorities



	
Uses technical studies to inform decision making








	The influence dimension
	
	
Landowner’s farm/land priorities are heard and respected



	
Make decisions through the committee





	
	
Seek the participation of diverse stakeholders in decision making



	
Encourage co-responsibility, co-management, shared decision making, and community monitoring





	
	
Landowner’s land/farm priorities are heard and respected



	
Make decisions through the committee








	Trust and distrust
	
	
Trust between committee members



	
Non-committee members distrust the government and program administrator





	
	
Trust in the program administrator



	
Community distrusts the water utility and local government





	
	
Trust in PHS program based on the program director



	
Community distrusts the water utility and local government
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