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Abstract:

 In the last decades, policy reforms, new instruments development, and economic resources investment have taken place in water sanitation in Mexico; however, the intended goals have not been accomplished. The percentage of treated wastewater as intended in the last two federal water plans has not been achieved. The creation of River Basin Commissions and the decentralisation process have also faced challenges. In the case of Tlaxcala, the River Basin Commission exists only on paper and the municipalities do not have the resources to fulfil the water treatment responsibilities transferred to them. This lack of results poses the question whether the context was sufficiently considered when the reforms were enacted. In this research, we will study the Tlaxcala Atoyac sub-basin, where water treatment policy reforms have taken place recently with a more context sensitive approach. We will apply the Governance Assessment Tool in order to find out whether the last reforms are indeed apt for the context. The Governance Assessment Tool includes four qualities, namely extent, coherence, flexibility, and intensity. The assessment allows deeper understanding of the governance context. Data collection involved semi-structured in-depth interviews with stakeholders. The research concludes that the observed combination of qualities creates a governance context that partially supports the implementation of the policy. This has helped to increase the percentage of wastewater treated, but the water quality goals set by the River Classification have not been achieved. With the last reforms, in this hierarchical context, decreasing the participation of municipal government levels has been shown to be instrumental for improving water treatment plants implementation policy, although many challenges remain to be addressed.
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1. Introduction


During the last decades of policy reforms, new instruments have been developed and substantial economic resources have been invested to improve water sanitation quality in Mexico. An important apparatus of institutions at river basin level has been established, such as river basin organisations, river basin councils and auxiliary bodies. “Since 1992, in addition to the 13 river basin organisations implementing the National Commission of Water (CONAGUA) policies in each hydrographic region, 26 river basin councils have been created as consultative bodies, working closely with 32 river basin commissions […]” [1] (p. 107). However, the creation of River Basin Organisations has been described as a mere offices’ decentralisation instead of a decentralisation of the policy. The case of Tlaxcala exemplifies this national situation. “Decision-making power is still centralised within the hands of CONAGUA and its regional/local offices” [1] (p. 17).



Despite the governmental efforts, pollution levels have increased in different parts of the country and only a few studies have addressed this [2]. Water pollution contributes to ecological damage and health issues of the population with economical consequences [3]. “Over half of the world’s hospital beds are occupied with people suffering from illnesses linked with contaminated water and more people die as a result of polluted water than are killed by all forms of violence including wars” [4]. In this paper, we focus on Tlaxcala’s Alto Atoyac sub-basin, where almost 80% of the state population lives and whose main river Zahuapan, a tributary of the Atoyac River, is considered the third most polluted in Mexico. The Alto Atoyac sub-basin has called national attention as well as media coverage, since the river pollution affects more than two million people in the states of Tlaxcala and Puebla [5], The NGO Fray Julian Garces from Tlaxcala, produced a documentary about the health impacts on the population that lives close to the river, and the media have also reported cases of leukaemia and respiratory diseases [6].



In order to solve water issues, the Mexican government has promoted a more integrated water management at the basin level. In the case of Tlaxcala, the federal government created the Atoyac-Zahuapan River Basin Commission on 26 November 2009. The Commission was expected to facilitate the implementation of river basin councils’ strategy; inter-governmental co-ordination; and social participation at the sub-basin level [1] (p. 111). However, in the following six years the Commission never had a session and most of the state and municipal actors as well as NGOs were unaware of its existence. Governmental actors commonly perceive that stakeholders’ participation increases complexity without positive results. The inoperability of the Atoyac-Zahuapan River Basin Commission shows that following the worldwide trend towards decentralisation in water management could not produce the expected results in a centralised policy making context. Water policy is still implemented through the national programs of CONAGUA. Hence it is necessary to consider the importance of the context and investigate whether the reform was apt for the situation, because central government could still play an important role [7] (p. 22).



Governance as a normative concept has been highly promoted by international organisations as an answer to solve water problems. Contextual factors are also mentioned as an important element to consider when policies are created and implemented. Although literature provides examples of how context matters, it generally presents “water governance” as the recipe for all water management problems. In this study, we give a more contextual answer and demonstrate the importance of context in a systematic manner. The central question we ask in this article is: how apt have the water treatment policy reforms been for the governance context in Tlaxcala’s Alto Atoyac sub-basin? We assess the governance context of the Water Treatment Plant (WTP) policy in Tlaxcala, including planning, construction, operation, and monitoring. The assessment is conducted using the Governance Assessment Tool (GAT), which includes descriptive-analytical and semi-normative elements.




2. Theoretical Framework and Methodology


As Ostrom explains “[t]here is no panacea where a single type of governance system applies to all environmental problems” [8] (p. 15176). In this sense, one of the main concerns from the academic perspective is to propose frameworks that consider contextual factors [8,9,10,11,12,13,14,15]. “[W]e observe a gradual shift from the promotion of simplistic panaceas for water governance reform towards more context-sensitive approaches” [12] (p. 11), as well as the necessity of developing frameworks and methods that allow comparison across cases [10,12,16,17,18,19]. In addition to this, “[t]he field of water governance lacks both a systematic empirical base and a theoretical understanding of governance system” [12] (p. 20). Furthermore, “there is a lack of attention to implementation of agreements or regulations from a governance perspective” [15] (p. 736), while “methods to deal with the complexity of governance systems are missing in general” [12] (p. 17). The Tlaxcala case presented here contributes in different degrees to these academic concerns from an institutional perspective. We believe that our framework and method can clarify the complexity when analysing water governance implementation. The methodology used in our study is called the Governance Assessment Tool (GAT).



The GAT defines governance as:



“the combination of the relevant multiplicity of responsibilities and resources, instrumental strategies, goals, actor-networks and scales that forms a context that, to some degree, restricts and, to some degree, enables actions and interactions” [20] (p. 6).



The GAT is based on Contextual Interaction Theory (CIT) [21,22,23,24]. CIT focuses on the context in which people work as being pivotal to the outcome of their interactions and divides this context into descriptive-analytical and semi-normative categories. By semi-normative we imply that the normative content of these qualities is derived from and thus dependent on the importance and urgency of the implementation of policies and projects under assessment. The GAT analyses what governance conditions are especially supportive or restrictive for the effective realisation of such interventions.



The assessment of these categories allows deeper understanding of the governance context and how it impacts the policy implementation. The categories are separated in two sets: the five dimensions (multi-level, multi-actor, multi-faceted, multi-instrument and multi-resource based) and the four semi-normative qualities (coherence, extent, flexibility, and intensity) that are employed to analyse the governance interactions [14]. The GAT is made up of a ‘matrix’ model consisting of these five dimensions and four qualities [25]. See Table 1 below.


Table 1. Water governance matrix.


	Governance Dimension
	Extent
	Coherence
	Flexibility
	Intensity





	Levels & Scales
	How many levels are involved and dealing with an issue? Are there any important gaps or missing levels?
	Do these levels work together and do they trust each other between levels? To what degree is the mutual dependence recognised?
	Is it possible to move up and down levels (upscaling and downscaling) given the issue at stake?
	Is there a strong impact from a certain level towards behavioural change or management reform?



	Actors & Networks
	Are all relevant stakeholders involved? Who are excluded?
	What is the strength of interactions between stakeholders? In what way are these interactions institutionalised in stable structures? Do the stakeholders have experience in working together? Do they trust and respect each other?
	Is it possible that new actors are included or even that lead shifts from one actor to another when there are pragmatic reasons for this? Do the actors share in social capital allowing them to support each other’s tasks?
	Is there a strong impact from an actor or actor coalition towards behavioural change or management reform?



	Problem Perspectives & Goal Ambitions
	To what extent are the various problem perspectives taken into account?
	To what extent do the various goals support each other, or are they in competition or conflict?
	Are there opportunities to re-assess goals?
	How different are the goal ambitions from the status quo?



	Strategies & Instruments
	What types of instruments are included in the policy strategy and are implemented; and which are excluded?
	To what extent is the resulting incentive system based on synergy? Are there any overlaps or conflicts of incentives created by the included policy instruments?
	Are there opportunities to combine or make use of different types of instruments? Is there a choice?
	What is the implied behavioural deviation from current practice and how strongly do the instruments require and enforce this?



	Responsibilities & Resources
	Are responsibilities clearly assigned and sufficiently facilitated with resources?
	To what extent do the assigned responsibilities create competence struggles or cooperation within or across institutions?
	To what extent is it possible to pool the assigned responsibilities and resources as long as accountability and transparency are not compromised?
	Is the amount of allocated resources sufficient to implement the measures needed for the intended change?









By analysing the five dimensions of governance according to the four qualities of the governance regime, one can attain a very pragmatic understanding of how different elements of governance interact and hence influence a particular implementation setting. Extent refers to the completeness of the regime in terms of relevant aspects, such as actors or instruments. Coherence relates to how the various elements of the regime strengthen or weaken each other. Flexibility refers to the existence of different roads according to the opportunities or threats that arise during the implementation. And finally, intensity is “the degree to which the regime elements urge changes in the status quo or in current developments” [23] (p. 93).



As demonstrated in previous research, the GAT framework can be applied when there is a multi-level setting with interdependency among the actors. This means that different levels should act as semi-autonomous units and power must be diversified [26]. This interdependence must at least be classified as a “legislatively initiated coordination” [26] even if it is not fully implemented. The GAT has shown important strengths in the analysis of water projects implementation in the Netherlands [23], Canada [24], in North Western Europe [27], Romania [28], and Mexico [29]. The methodology has proven to be useful for comparison across governance structures. This is important, since this study is part of a broader comparative project regarding different institutional arrangements at the sub-basin level. The Governance Assessment Tool (GAT) applied in this research is related to the UN’s (United Nations) fifth methodology [30] and it is part of the 25 assessment tools compiled by OECD (Organisation for Economic Co-operation and Development) [31] (p. 31).



Data collection consisted of 21 semi-structured in-depth interviews that took place between May 2014 and July 2015. The questions in Table 1 were used as an interview guideline. The interviewees included representatives of three government levels, the private sector and non-governmental organisations. In most of the organisations, the directors and heads of the departments were interviewed. Table 2 shows the affiliations of the interviewed actors.


Table 2. Actors interviewed per stakeholder category in the Tlaxcala Alto Atoyac sub-basin.









	Water Utility (WU)
	State Level
	Federal Level
	Industry Sector
	Organisations of Civil Society





	CAEM Tlaxcala

(WU of Tlaxcala municipality)
	Coordinacion General de Ecologia
	CONAGUA Balsas Organization
	Textile Industry
	Colegio de Tlaxcala



	CAEM Chiautempan

(WU of Chiautempan municipality)
	SECODUVIT

(Ministry of Infrastructure)
	CONAGUA Delegation in Tlaxcala
	
	Fray Julian Garcés NGO



	CAEM Huamantla

(WU of Huamantla municipality)
	CSITARET

(Centre for Integral Water Treatment)
	
	
	PRONATURA NGO



	CAEM Apizaco

(WU of Apizaco municipality)
	CEAT

(State Water Commission)
	
	
	



	CAEM Tlaxco

(WU of Tlaxco municipality)
	
	
	
	









The document for the creation of the Atoyac-Zahuapan Commission was the starting point to select the actors to be interviewed at the sub-basin level. The fact that the last federal administration focused its water sanitation policy on building Water Treatment Plants (WTPs) in the municipalities of San Pablo del Monte, Chiautempan, Huamantla, Contla de Juan Cuamatzi, and the optimisation of Tlaxcala, Tlaxco, Apizaco and Ixtacuixtla de Mariano Matamoros WTPs [32] (p. 99) was also considered in sampling the interviewees.



The quality of the water governance regime is assessed inductively based on the interviewees’ answers. To support this primary research, official international and national documents, and electronic newspapers were also reviewed. Each response was first assessed individually and then compared with the rest of the actors in order to reach an assessment per cell. The result was then contrasted with the other four categories. When the quality was ranked as moderate or high in most of the categories, the quality was graded as supportive. Otherwise it was ranked as restrictive.




3. Location of the Study


The Alto Atoyac sub-basin covers 69 municipalities in the states of Puebla and Tlaxcala. Its main rivers are the Zahuapan, Atoyac, and Alseseca. The sub-basin belongs to the Balsas River Basin formed by 12 sub-basins in eight states [32]. The state of Tlaxcala has a population of 1,169,936 inhabitants according to the last census in 2010. It is the smallest federal entity in size just after Mexico city. It represents 0.2% of the Mexican territory and generates 0.56% of the National Gross Domestic Product [33]. The municipalities with the largest populations are Tlaxcala (89,795), Huamantla (84,979), and Apizaco (76,492) [34]. The municipalities of Apizaco, Tlaxcala, and Chignahuapan alone concentrate 30% of the economic activities, 35% of employees, and 54% of the economic production of the state [33]. The main economic activities of the population are: 53% services, 32% industry, and 15% agriculture. The manufacturing industry employs 34% of the workforce [33]. The part of the Atoyac-Zahuapan sub-basin that belongs to Tlaxcala hosts 79.5% of the state inhabitants [35] (p. 20). Among the most important municipalities are the Tlaxcala municipality, Villa Vicente Guerrero, Apizaco, and Chiautempan [35] (p. 18). The sub-basin covers a territory of 1485 km2 [36]. The Zahuapan River is the most important and crosses 25 of the 60 municipalities that comprise the state, while other 20 municipalities discharge into it indirectly [37] (pp. 18–19). Figure 1 shows the location of the study.


Figure 1. Location of the Atoyac-Zahuapan sub-basin in the state of Tlaxcala. Source: Authors’ elaboration.
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4. Background of the Tlaxcala Case Study


The federal government is the actor with the most decision-making power in the Mexican water sanitation policy and the institution in charge is CONAGUA. The CONAGUA is organised in three levels: Central Headquarters, Basin Organisations and Local Delegations [38] (p. 12). Between 1999 and 2010 the budget from the federal government for water programs increased from 17.64 to 360.2 USD millions [39] (p. 6). In 2016 the CONAGUA budget is more than 2000 USD millions for direct investments [40] and the water sanitation capacity in the country in 2015 was estimated to be 55% [41].



Although the federal government transferred its responsibilities to lower governmental levels decades ago, CONAGUA remains the main water management actor. The delegation of water related services to the municipal level started in the 1980s [42] (p. 33). In 1983, the reform established water related services as an exclusive function of the municipalities and the state government as transitional entities. In most of the cases the state government transferred the new obligation to the municipalities immediately [43] (p. 84). However, the 115 Article of the Mexican Constitution also mentioned that municipalities could coordinate and associate their efforts with other municipalities or the state level to provide the water services [44] (p. 17). The policy of delegating water related services to water utilities (WUs) at the municipal level has been criticised during the last years. The municipal government has two characteristics: it is the closest to the population, but has a short-term government of three years [42] (p. 37).



In the state of Tlaxcala the interest in water sanitation started in 1985 with the creation of [35] (p. 16):

	
The Company for Control of Polluted Water in the State of Tlaxcala (ECCAET)



	
The State Drinking Water and Sewage Commission (CAPAET)








In 1994, the Coordination of Ecology (CGE) office took over the functions from the ECCAET, and the CAPAET’s responsibilities were conferred to the municipalities [35] (p. 16). In 2009, the State Water Law created two organisations whose operations started in 2011 with the newly elected government:

	
The State Water Commission (CEAT): the maximum organisation for water related matters with technical, normative and consultation capacity;



	
The Centre for Integral Water Treatment (CSITARET), in charge of the water sanitation policy, with the operation and the monitoring of water discharges quality of some WTPs’ among its functions.








The sanitation of the Alto Atoyac basin has been among the main projects since the last federal government 2006–2012 [45] (p. 64). Between 2007 and 2011, CONAGUA with the support of the state and municipal level conducted an important number of studies and WTPs were built as well as collectors. In the last decade, NGOs and the media from the states of Puebla and Tlaxcala pressured the government by stating the high levels of pollution and its impacts. Also the green political party in the national Congress and the Senate pointed out this situation [46]. The results of the Alto Atoyac basin sanitation have been mixed. The state of Tlaxcala reports more improvements than the state of Puebla. The last study found that the main polluters in the Alto Atoyac sub-basin are the textile industry, slaughterhouses, the food and construction industries, and the municipal discharges [47]. Only 400 out of 3675 industries have water discharge permits [48], and the pollution levels are eight times higher than the national norm [49].



In the state of Tlaxcala, the amount of discharges treated between 2010 and 2013 remained around 40%–43%. In September 2014, the CSITARET implemented a program to increase water treatment capacity by rehabilitating 15 WTPs. These plants do not require energy to work. The state expects to treat 63% of water discharges with this investment [50]. However, industrial discharges are seen as one of the most important problems. The industrial park Quetzalcoatl has been highly criticised and linked to health problems by different NGOs.



In 2011, only two out of 128 water treatment plants were operating and in May 2014, the state government announced that 61 WTPs were working, representing 61.08% of the water treatment capacity. The state government directly operates nine plants, which are located in the municipalities of Apetatitlan, Apizaco, Tetla de la Solidaridad, Huamantla, Tlaxco, Ixtacuixtla, Tepeyanco, and Tlaxcala. This is shown in Figure 2 below.


Figure 2. Location of the municipalities where WTPs are operated by the state level. Source: Authors’ elaboration.
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Three main legal reforms also took place during this period: the River Classification (2012), the sanctions to water polluters in the State Penal Code (2013), and changes to the Federal Fund for Strengthening the Municipalities (2014). River Classification is very important, because it is the legal instrument that sets water quality discharge limits, goals and stages for the basin [51].



Along with the governmental efforts mentioned, civil society has been demanding an improvement in the water treatment quality. One of the most important situations occurred in 2006, when NGOs sued the government for health damages caused by the Atoyac River pollution in the Tribunal Latinoamericano del Agua. The tribunal exhorted the governments from Tlaxcala and Puebla to solve the pollution problem [52]. During that year, the state government signed an agreement with the Instituto Politécnico Nacional (IPN) to diagnose the situation. However, the study did not include industrial discharges nor heavy metal discharges from the municipal water utilities and was not open to the citizens. This brought another legal process from the NGOs to ask for transparency. The NGO Centro Fray Julián Garcés Derechos Humanos y Desarrollo Local A.C has continued very actively in its demands for improvement of the water quality. In the light of its wide coverage in the national media in 2014, communities in the Atoyac-Zahuapan sub-basin required the intervention of the Congress for health issues. The Congress demanded the intervention of the Ministry of the Environment and Natural Resources, CONAGUA and the Attorney General’s Office for Environmental Protection to monitor that wastewater discharges met the norm in the sub-basin. Some months later, CONAGUA answered this demand by providing information about the actions they took to monitor wastewater discharges in the last year as well as the actions they were developing.




5. Governance Assessment of the Context


The governance assessment results are presented in the following sub-sections.



5.1. Levels & Scales—The Three Governmental Levels Are Involved; However, the Federal and State Government Are the Main Drivers of the Policy


While three levels of government (municipal, state, and federal) are involved in water sanitation policy, the state and federal play the main role. Their relation is institutionalised by the Rules of Operation for Water Programs from CONAGUA and the regionalisation policy executed by the state government. The first aspect, the Rules of Operation are applied in the Wastewater Treatment Program (PROTAR) launched in 2009, the Urban Potable Water and Sewerage Program (APAZU) from 1990 and the Rural Waterworks Development Program (PROSSAPYS) from 1996. The Rules include the creation of the Commission of Regulation and Follow up (CORESE). This Commission is established between the federal government through CONAGUA and the state government, excluding the municipal level. The two actors have monthly meetings, where the state level can present proposals to CONAGUA about programs and actions. The second aspect is the regionalisation policy for water sanitation. The Tlaxcala Water Law allows this process through agreements between the state government and the WUs at the municipal level. Currently the state government is in charge of nine WTPs. The state and federal government are studying the possibility of strengthening this policy. Most of the WUs agree with the policy.



The state and the federal government collaborate in the planning and the construction of federal projects, while the operation is the responsibility of the municipal level. The state government has also developed its own sanitation programs in collaboration with the WU at the municipal level. One example is the construction of the WTP for the slaughterhouse in the municipality of Apizaco between 2012 and 2013, its operation being the responsibility of the WU.



There is a certain trust among the levels, but lack of trust is perceived within each level. For example at the municipal level there is a lack of information sharing between the infrastructure department and the WU. The Basin Council and CONAGUA’s Delegation are not working as close as in 2013 due to political changes after elections and because the Council mentioned that other sub-basins had priority. However, the Council experiences commitment from the state government. The mutual dependence is recognised by the three governmental levels since each one has specific responsibilities and resources. For example there is a necessity to co-invest, to build and operate the required infrastructure for the sanitation of the sub-basin. On many occasions the WU mentioned the importance of the federal government resources.



There is no possibility to move responsibilities up and down levels in a pragmatic manner given the issue at stake. The state and federal law as well as the Rules of Operation are clear about the role of each level. The order is respected from top to down: federal, state, and municipal. However, the agreements signed between the municipal and the state level, have permitted to consolidate the state level as the implementer of the water sanitation policy.



The strongest impulse towards behavioural change comes from the federal level followed by the state level. CONAGUA has the most important budget and main programs; it is also the actor that participates the most and prepares the national water legislation. The actors interviewed experience that the state and federal level work to strengthen the sanitation and regionalisation policy and to rehabilitate different plants already constructed.




5.2. Actors & Networks—The Network to Implement the Policy Is Composed of Governmental Actors Who Do Not Allow the Participation of Social Actors


Not all the interviewed stakeholders are included in the policy implementation. Exclusion of the municipality is common in planning and construction. The social actors that are mentioned in the document establishing the Zahuapan Commission do not participate actively in the water policy. Some very active organisations, such as NGO Fray Julian Garces, were even excluded. The industry sector as well as civil society is not involved in the WTP policy. NGOs are not commonly taken into consideration, neither is academia and when they are, it is because the political actors feel comfortable with that specific group. One state actor said, “society is merely political groups who complicate the decision-making process”. From the government perspective, society is not interested and the industry is limited to meeting the requirements. Civil society participates by pushing the government.



The main strength of interaction is found in the CONAGUA’s programs, they are institutionalised through the Rules of Operation, the most important action being the CORESE monthly meetings between the federal and state government. The state government has seen benefits from the CORESE: they have made proposals there, which have received positive answers from the federal government. The Zahuapan River Basin Commission should be the auxiliary organisation where different stakeholders meet and make proposals for basin sanitation policy. However, the Commission has never had any session.



As in other parts of the country, government elections affect continuity of the policies, their implementation and the trust in the network. Many interviewees at the federal level mention the lack of interest from the municipal government to operate the plants. Nationally, “[m]unicipalities change government every three years, and water service providers change General Directors every 18 months on average” [1] (p. 29). The federal government has been more stable, many of the directors and heads of the departments have continued after the 2012 election at the federal government. But the high profile actors such as the federal delegate and the Balsas Basin director were changed. There is no tradition of different stakeholders working together. Since the policy of regionalisation, cooperation between the federal and state level has improved and they have been working closer.



The relation between the federal and the state government with the NGOs is generally characterised by a lack of trust. Besides the legal demand in 2006, in 2008 the NGO Fray Julian Garces started a legal process to oblige the government to publish the 2008 results about water pollution in Tlaxcala. After many allegations the government accepted this, but the results were highly criticised since they were general and did not include the industrial sector. The NGO has also produced a documentary about the health impacts of the river pollution. There is a higher degree of trust from the government to the industry, but the feeling is not mutual. One of the state level actors said “we have been explaining the situation to the industry sector and their response has been positive”. The industry sector, on the other hand, distrusts the government mainly for their discretional law implementation and lack of support for the industry.



The policy process takes place only among government actors, without including new actors. It is not a common practice that leadership shifts from one actor to another. The main impact seems to come from the coalition of the state and federal government. The social capital sharing is limited to the governmental actors. The impulse towards change comes from two actors, the government and the NGOs, but there is no coalition among them. The NGO has only managed to set the importance of water sanitation on the agenda.




5.3. Problem Perspectives and Goal Ambitions—The Main Perspectives Considered for the Policy Implementation Are Those of the Federal and State Government, and the Achievements Are Far from the Goals Set


The main perspectives considered are of the federal and state level. Participation from industry, society and the municipal level is not really promoted and their perspectives are not considered. This has had implications in the past with the failure of WTPs’ construction, when for example the state and federal government built a plant for a municipality with Israeli technology and the municipality did not have the resources to operate it. The building of the water treatment plants has just started, considering the lack of resources from the municipalities to operate them. The problem perspectives of NGOs are not considered by the government.



The system was created to support the governments’ goals. For example, one of the WUs did not have debts with CONAGUA and this helped them to invest in the municipality via payback from CONAGUA. However, most of the WUs have debts with CONAGUA due to lack of payments for water extraction and wastewater discharges; therefore, they cannot access these benefits.



There is a competition between the goals of economy and the environment. On some occasions the government does not enforce the law because industry threatens to close factories, provoking unemployment. One of the government actors said that some industries have been permitted to operate without water treatment for 10 years. The NGOs comment that the Mexican government has been easy with companies in order to promote jobs. Except for the operation of some WUs, the perspective and goal ambitions of the state and federation are more aligned than before. Both have a similar time perspective and a more balanced relation. As for the industry sector, each actor has its own perspective due to its particular interest and vision of the problem. NGOs perceive lack of openness from the government to their critique of economic and political interests.



It is not a common practise to re-assess the goals. Opportunities for this are not really there, and goals are set by the central offices. In the case of water sanitation, the government considers the reports that show different advances related to the WTPs, such as the number of plants built, rehabilitated and operating, to be an assessment. The 2014–2018 National Water Plan is the first that includes a biannual policy assessment [53] (p. 57).



The goals and standards of the discharges established by the River Classification are still far from being achieved compared with the current situation, although the governmental levels report some improvements. Now the federal government is concerned because they know that the standards they set are not going to be achieved. The industry sector is more inclined to meet the requirements, but the main challenge is with the municipalities. One of the interviewees even said “the municipalities do not do anything”. Only 20% of the municipalities in the state have discharge permits. The co-investment programs have allowed the WUs to create sanitation infrastructure. The government recognises that problems such as the inoperability of the WTPs due to inadequate technology, legal problems or lack of capacity from the municipalities are still present.




5.4. Strategies & Instruments—New Instruments at the State Level and the Strategy of Regionalisation Have Supported the Policy Implementation. However, Important Reforms Are Still Required


The main documents establishing water policy with a long-term vision, including sanitation, were the 2030 Water Agenda created in 2011 and now the 2014–2018 National Water Plan. The most important legislative framework for water sanitation consists of: chapter three of the General Law on Environmental Protection, the National Water Law, the State Water Law, the River Classification and the norms. The River Classification is the latest legal instrument that sets water quality discharge limits, goals, and stages for the Atoyac river [51]. NOM-001-SEMARNAT-1996 (establishes the pollution levels for wastewater discharges in national waters), NOM-002-SEMARNAT-1996 (establishes the pollution levels for wastewater discharges in municipal infrastructure) and NOM-003-SEMARNAT-1997 (establishes the pollution levels for treated water and its reuse for public services). Currently, some state reforms to automatically discount the costs of the water treatment plants operation have been applied. This is the case with the Federal Fund for strengthening the municipalities (FORTAMUN), as published in the Official State Gazette on 31 January 2014 and the 2009 reform of article 523 of the Financial Code for the State of Tlaxcala and its Municipalities.



The main programs come from CONAGUA’s implementation of the National Water Plan. The master document at the state level is the 2011–2016 State Development Plan. It enables the CEAT with economic resources to create the Program for the State Water Infrastructure [54] (p. 2). Different state actors interviewed referred to the commitment from the governor and the importance of the topic in the state plan. Currently, the state and federal government monitor the industrial sector. However, state level monitoring has no legal consequences.



A new diagnosis of the regionalisation policy is being developed. This study is between the state and federal levels. The monitoring network and improved laboratories are also being built. One of the WUs that is not in charge of WTPs has decided to support the policy with education campaigns in schools to make people aware of the pollution problems. However, the WU mentioned that more efforts are required to make people aware of the importance of water service payment, because “society is not used to paying for water”.



Among the non-implemented actions is the Atoyac-Zahuapan Commission. The industry sector says that educational programs, technical support or even co-investment policies are missing. Officials at the state level consider that real time monitoring in the river could help them to have more accurate information on the water quality and to find the sources of pollution easier.



Since people have complained that the WTPs are not operating, the government is inviting schools to visit the plants. The state government also keeps its website updated with information about state government actions in favour of water treatment.



The system is based on incentives and it is supposed to create synergy, therefore co-investment for projects is an essential part of the programs. The programs establish clear limits to participation, reducing it in most cases to those with economic contributions. Different actors comment that politicisation and lack of will from various levels of government complicate correct implementation, especially by the municipalities, in part because the state government is an intermediary between the municipalities and the federal programs. Politicisation of the WUs contributes to the lack of enforcement of payments. WUs try to avoid political costs from obliging the citizens to pay. There are no incentives to promote the joint participation between the government and the NGOs. The CORESE meetings do not facilitate this social participation. The government and NGOs do not work together, diminishing the possibilities of synergy created by their cooperation, and the programs working separately lack integral vision.



There are no opportunities to combine or make use of the different types of instruments. Permits can only be adapted to new regulations after five years. Each instrument has its own rules and works separately. The only opportunity to bring the strategies of different stakeholders together is the Atoyac-Zahuapan Commission. It might help to improve coordination, bring efforts together, and provide an integral vision. At the moment, cooperation is the result of obeying the upper levels.



Considering the current practice, important behavioural changes are still required, including stronger enforcement. “For example, wastewater discharge-related sanctions established by the 1981 Federal Duties Law are rarely enforced, and inspections to ensure their compliance are conducted infrequently […]” [1] (p. 57).



No measures have been taken to enforce WTPs operation by the WUs. Very few municipalities have discharge permits or operate their WTPs and the federal government finds enforcement complicated. One interviewee said “when an industry is not meeting the norm we can go and seal the company to oblige them, but in the case of the municipalities we cannot do that, reforms need to take place so we can have a way to really force the municipalities to comply with the norm”. Enforcement by municipalities in the industry sector is also lacking. NGOs report lack of enforcement in the textile sector and the Industrial Park Quetzalcoatl is among the most criticised.



The industry sector experiences mostly “uneven enforcement”. They commented on a case where one company was closed down and apparently due to political contacts it was opened immediately, and also noted that municipalities were not being punished. However, they recognise that there is more pressure from current state and federal administration.



There are also gaps in the current legislation. As mentioned before, the most important is the lack of secondary legislation of the National Water Law, making it difficult to implement [1] (p. 41). The national norms as well as the River Classification need to be updated. NGOs have claimed that there is no regulation on the impact of the mix of various wastes from different industries. They have demanded the creation of a law that stipulates norms depending on the kind of industry and they insist on an integral policy. The Latin American Tribunal of Water notes the lack of law enforcement from all three levels of government.



Currently, the state-owned water quality laboratory monitors the nine water treatments plants operated by the state government as well as 60 municipal water treatment plants. However, the laboratory is not certified, so its results do not have any legal authority. There is still lack of interest from the municipalities. The state government complains that they rehabilitate the water treatment plants and the municipalities do not operate them, and they do not have the capacity to sanction them. They are now signing agreements with municipalities to oblige them to operate the plants. According to the CSITARET, all the WTPs employ biological processes, such as: activated sludge, aerated lagoon, anaerobic digester, facultative lagoon, percolator filter, Imhoff tank or artificial wetlands.




5.5. Responsibilities & Resources—Responsibilities Are Clearly Assigned, However a Considerable Amount of Economic Resources Is Still Required for Almost All the Phases of Policy Implementation


According to the interviewed actors, responsibilities are clearly assigned by the law. However, important differences are found when it comes to economic resources. While the federal and the state government seem to have resources to continue implementing the water sanitation policy, the municipal government is struggling. For this reason, co-investment in water sanitation programs has been implemented. One study showed that Mexico’s water utilities income represents 75% of their expenses [44] (p. 20). In this regard, some of the interviewed WUs mentioned that the income goes to daily payments and there are no resources left to invest.



The state government has been able to provide economic support to the municipal level; however, more resources are required. The policy of regionalisation has helped to improve this situation, but more resources are needed for rehabilitation programs, to build more laboratories and to maintain the monitoring network. In contrast, the implementation of the Zahuapan Commission has not been facilitated with resources. Cases of corruption have also been found in the application of the programs. A report by the Superior Auditor of Mexico found that there are “limitations in CONAGUA’s capacity to document how states manage their resources. It also signalled irregularities in the use of federal programmes’ funds such as […] APAZU” [1] (p. 161).



The three government levels require more staff to monitor the different levels and the industry sector. The government levels that operate WTPs also require more staff for the operation of them.



With the reforms at the state level, more resources for water treatment plants operation have been secured. Also since some plants fulfil the norm, they are receiving economic support from the federal level for their operation. At the same time, money is being invested in the rehabilitation of water treatment plants, as in the case of the plants in Apizaco and Tlaxcala city.



Lack of cooperation is more common at the same government level, than across different levels. At the state level, lack of coordination between Water, Infrastructure and Rural Development was mentioned, however the situation has been improving. The respondents describe the relationship among the Ministries of Finance, Infrastructure, and Water (CEAT) as close. For example, the Ministry of Finance retains the money of the municipalities and make it available for the CEAT, so they can finance the plants operation. Within each government entity a high degree of communication was reported.



One of the most important incoherencies related to the resources is that water tariffs are not established by the WUs according to their necessities, but by the State Congress [44] (p. 21). This leads to politicisation of the costs. Complains about the lack of fulfilment of the municipal responsibilities was common. CONAGUA civil servants commented that only 12 out of 60 are working on their water discharges.



Resources cannot be pooled outside CONAGUA or state programs and they are only available to government actors. The industry and the NGOs work on their own and there is no collaboration among them. Actually, the industry sector perceives NGOs as only criticising without an interest in collaboration.



There is no flexibility in the application of the resources and programs created by the federal government. It is expected that they will be implemented as programmed without changes. Once the program is approved, there is no possibility to make changes until the following year. The state government only has one year to plan and execute programs, so bad planning and poor execution is common. Some projects require 6–8 months to be planned and if so, the government only has the next few months to implement them.



The inflexibility in the programs has caused implementation problems and has not contributed to promote accountability. Institutional arrangements also limit accountability. For example, according to the Federal Audit Law, if the Superior Auditor of Mexico finds corruption in a state tender process, he cannot act immediately: the revision process is annual and the Auditor can act just after its completion. Then, he can demand actions from the State Comptroller, appointed by the state governor and therefore part of the same government cabinet. As a result, it is very unlikely that the Comptroller will apply sanctions to the same state government. In March 2013, the Comptroller started an administrative process against state government employees related with PROTAR for the mismanagement of four million USD in 2012 [55]. However, no important actions have been undertaken to address this situation.



Even when there are economic resources, they have not been sufficient to achieve the intended change. Nevertheless, the state government reports progress and the state and federal government feel that there has been sufficient support. Lately, the co-investment budget presented by the federation has been matched by the state government for the water treatment plants construction. CONAGUA “is the biggest spender in the water sector” [1] (p. 27).



In 2013, with the continuous operation of the nine WTPs, 42% of total discharges in the state are treated meeting the norm NOM-001-SEMARNAT-1996 [54] (p. 9). To achieve this percentage 1.5 million USD were required by the state government, the CONAGUA, the industry sector and the 14 municipalities. Eighty five percent of the total resources was self-generated [54] (p. 10). Monitoring is one of the main challenges, but some efforts are being made. For example, to monitor the accomplishment of the norm NOM-001-SEMARNAT-1996, the state government did 1700 laboratory analyses last year [54] (p. 11). However, there are not enough resources for the inspections to make the industry comply with the norm. When the federal government has tried to enforce the law, it has reported that some industries play around the rules. For example, in some cases textile companies ask their employees to take fabric to their home to be tinted there and the employees accept because they are afraid they will be fired. This makes monitoring more complicated. WUs lack resources to operate the water treatment plants and to monitor the industry sector.





6. Summary of Findings


After a systematic analysis of each governance dimension and quality, we assess extent and flexibility as restrictive and coherence and intensity as moderate supportive. In general terms, these qualities create a context that still poses important restrictions, although improvements have been made with the recent reforms at the state level. In the section below we explain this situation in more detail.



Extent was assessed as low, thus restrictive. Extent has been reduced by the regionalisation policy. The state government participates more actively now in the policy implementation through the plants operation and monitoring. There is also a more balanced relationship among the two governmental actors. But the policy is highly governmental-actor centric, there is no social or industry participation and municipal involvement is partial. Various stakeholders’ perspectives are not considered. There is a lack of important instruments such as secondary legislation. While both the state reforms and programs have improved the implementation, there is an important lack of resources for monitoring.



Coherence was assessed as moderate, therefore supportive. There is moderate coherence among both relationships: the state and federal level, and the state and municipal government. The regionalisation policy is increasing the coherence between the state and the federal level. The CORESE has had a positive impact, although the Atoyac-Zahuapan Commission has never functioned. There is trust among governmental actors, but they are not trusted by the society. By decreasing the participation of the municipality through the regionalisation policy, the coherence among the state and federal actors’ perspectives has increased. However, social actors’ perspectives are not considered. Coherence of instruments has also increased with the federal and state reforms, although they still work separately. Now that the state has played a more active role in providing more legal and economic resources, coherence with tasks has increased in this regard. However, municipalities are still facing important challenges in operating WTPs.



Flexibility was assessed as low, thus restrictive. There is no degree of adaptation, the rules must be followed as established. The government actors’ network is not inclusive and does not create social capital. It is not possible to recombine goals during implementation; until a new administration starts. It is not possible to combine different instruments, each one has its own rules that must be followed. Pooling resources is only possible through the programs’ Rules of Operation, and there is no flexibility to do it outside established programs.



Intensity was assessed as low to moderate supportive (improving). Intensity towards the policy implementation is driven by the federal and state government. The industry sector and NGOs do not work together. Goals are still far from being achieved. Many changes still need to take place and laws require enforcement. For example, (1) increasing the number of discharge permits for municipalities; (2) allowing the municipalities to establish their own tariffs; (3) if municipalities have to operate the water treatment plants they should participate from the start of the planning process; (4) more resources should be allocated for monitoring. Table 3 below summarises these findings per governance dimension and quality.



Table 3. Assessment results.



	

	
Qualities of the Governance Regime




	
Governance Dimension

	
Extent

	
Coherence

	
Flexibility

	
Intensity






	
Levels & Scales

	
Moderate

	
Moderate

	
Low

	
Moderate




	
Actors & Networks

	
Low

	
Low

	
Low

	
Low




	
Problem Perspectives & Goal Ambitions

	
Low

	
Moderate

	
Low

	
Low




	
Strategies & Instruments

	
Moderate

	
Moderate

	
Low

	
Moderate




	
Responsibilities & Resources

	
Low

	
Moderate

	
Low

	
Moderate




	
Assessed as

	
Low/Restrictive

	
Moderate supportive

	
Low/Restrictive

	
Low to Moderate








Source: Authors’ elaboration.









7. Discussion


In this paper we asked the following question: how apt have the water treatment policy reforms been for the governance context in Tlaxcala’s Alto Atoyac sub-basin?



We found that the reforms to promote a more integrated water management and decentralisation in Tlaxcala have failed to provide sufficient results. Examples of cases where bottom-up processes took place are found in common-pool resources literature. Fewer cases have analysed these in a context-sensitive perspective. When examples of water governance improvement are given by international organisations (OECD, UN, CEPAL, World Bank), they correspond to a normative meaning of water governance with “successful” examples of transition from centralised to decentralised systems. At the end such organisations “[…] are increasingly playing a role in the spread of ideas, programs and institutions around the globe” [56] (p. 11). However, decentralisation processes present many challenges and, as research shows, are not a panacea. Our case study provides an example of a more context-sensitive analysis. As we can see from Tlaxcala’s case, state reforms have decreased the participation of the municipal government and the Atoyac-Zahuapan Commission has never had a session. This sounds negative, but in this hierarchical context with low capacity at the municipal level, these changes have actually increased coherence in the implementation and have allowed a more balanced relationship among the governmental actors.



State and federal governments have the main economic resources and are more stable since they stay in office for six years. Some Mexican states have already decided to manage water at the state level instead of strengthening the decentralisation process, for example in Baja California, Nuevo León, Tabasco, Oaxaca, and Querétaro [44] (p. 17). While only few water utilities among hundreds operate at the state level, five of them are in the top-ten performance [44] (p. 33). However, low stakeholder participation limits the ability to increase resources and makes policies less effective [57] (p. 162). Limited participation lacks the stock of social capital “that is created when a group or organisation develops the ability to work together for mutual productive gain” [58] (p. 302). If more instruments and actors are included, the discretionary decisions can be decreased [59,60]. The Zahuapan River Basin Commission was created, but never enforced. River basin and integrated water resources management are seen as the natural approach for water management [61] (p. 12). However, they have been difficult to implement even in countries that promote them [62] (p. 2). There is an important gap between promise and practice [62] (p. 1). River basin institutions have not been a magic bullet [62] (p. 13). For example, due to the institutional arrangement the Presa Guadalupe Basin Commission in the Estado de Mexico “can only encourage others to take measures and their own capacity to act is very limited” [63] (p. 197). The decentralisation policy strengthens the state level capacities. However, the municipal level is still highly dependent on the upper levels, in economic and politic terms, despite the decentralisation efforts [64]. Federal resources are “the main sources of financing for public water investments” [65]. There has been no improvement in the outcomes of the WUs since the decentralisation process started in the 1980s [66]; in the end, the water treatment plant policy has been implemented through the CONAGUA’s programs in a multi-level fashion. Monitoring is still one of the most important challenges at all governmental levels and this creates a serious threat for implementation since “regulations and agreements that cannot be enforced will suffer from a lack of credibility and, in the end, legitimacy” [15] (p. 737).




8. Conclusions


We can conclude that the reforms toward decentralisation and integrated water management were less apt for the Tlaxcala sub-basin than the contextual reforms implemented by the state government. This is because the municipality lacks the capacity for policy implementation and because the hierarchical context as well as the institutional arrangement complicates integrated water management implementation. To answer the research question, we applied the Governance Assessment Tool, and the results were as follows: extent and flexibility were assessed as restrictive, while coherence and intensity were found to be moderate supportive for WTP policy implementation. Based on previous research about the qualities of the governance context, we can determine that implementation in the Tlaxcala context is “[…] very strict as it tries to force change through pre-dictating the processes that are followed to achieve the desired results of the upper governmental levels” [24] (p. 57). This situation is supported by the lack of flexibility in the hierarchical context. Therefore, in this context decreasing extent through the regionalisation policy, supports coherence. Increasing coherence has been supported by the most recent reforms at the state level. In this hierarchical context, it actually helps that decisions are taken by a limited number of actors, an outcome that is counter-intuitive when dealing with decentralisation efforts.



The state and federal actors are more stable and have more resources. Municipalities are not equipped and decentralisation reforms of decision making have not had the intended results. The municipalities are highly dependent on the upper levels for resources. In this particular context, state government actors are willing to be involved, but lack legal obligations, so long-term implementation depends on state policy-makers’ will. Nonetheless, it delivers better results than leaving the responsibility to the municipalities with their low priority and skills for operating the WTPs. The dependence on the state level creates a challenge, because this level does not have the main legal responsibility and new administrations take over every six years, often with contrasting policy priorities. Without the willingness of the state level, the upper level expectations are more prone to be dashed.



The contextual limitations of social actors’ participation decreases trust, accountability and long-term implementation. For example, none of the water utility directors knew about the 2030 Water Agenda. In order to improve this situation, higher levels of transparency are still required. Therefore, legal reforms that give the state level more responsibilities and capacities and strengthen transparency, might be a step towards a more effective implementation.
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The following abbreviations are used in this manuscript:



	APAZU
	the Urban Potable Water and Sewerage Program



	CAPAET
	the State Drinking Water and Sewage Commission



	CEAT
	the State Water Commission



	CEPAL
	Economic Commission for Latin America and the Carribean



	CGE
	the Coordination of Ecology



	CIT
	Contextual Interaction Theory



	CONAGUA
	National Commission of Water



	CORESE
	Commission of Regulation and Follow up



	COTAS
	Technical groundwater committees



	CSITARET
	the Centre for Integral Water Treatment



	ECCAET
	the Company for Control of Polluted Water in the State of Tlaxcala



	FORTAMUN
	Federal Fund for Strengthening the municipalities



	GAT
	Governance Assessment Tool



	IPN
	National Polytechnic Institute



	NGO
	Non-governmental organization



	OECD
	Organisation for Economic Co-operation and Development



	PROSSAPYS
	the Rural Waterworks Development Program



	PROTAR
	the Wastewater Treatment Program



	UN
	United Nations



	WTP
	Water Treatment Plant



	WTPs
	Water Treatment Plants



	WU
	Water utility



	WUs
	water utilities
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