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ABSTRACT. The effective implementation of Sustainable Development Goals (SDGs) related to forests (SDG15) and water 
resources (SDG6) have significant implications for achieving quality of life for people in urban and rural areas. We carried 
out a study in the rural parishes of the Metropolitan District of Quito (MDQ), Ecuador. The objective of the study was to 
assess how biophysical factors, institutional capacity and institutional complexity influence the perceived effectiveness of 
forest and water management. Ordinal logistic regressions were  applied and spatial lag regressions were also calculated 
to assess the possible spatial correlation of the dependent variables. Additionally, spatial autocorrelation analyses (Gi* and 
Anselin Local Moran´s I) were applied to assess the perceived effectiveness. The regressions results show that the number 
of stakeholders involved in the management of each resource, used as a proxy for institutional complexity, was a significant 
variable (p-value = 0.003 for forest resource management and p-value = 0.027 for water resource management) when 
explaining perceived effectiveness. The spatial autocorrelation results show spatial hotspots (90% and 99% confidence) 
and a cluster (95 % confidence) of forest management effectiveness as well as some spatial outliers (95% confidence) 
of water and forest management effectiveness. These findings were put in context to assess the current institutional 
arrangements used by local actors to implement SDGs 6 and 15. The results obtained may be useful for improving local 
public policies that seek integrated implementation for SDGs 6 and 15, while the applied methods can be transferred to 
the study of other SDGs
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INTRODUCTION

 The localization of Sustainable Development 
Goals (SDGs) is a keystone for achieving the ambitious 
transformation proposed by the 17 objectives contained 
in Agenda 2030. According to the UN, localization is the 
«process of defining; implementing; and monitoring 
strategies at the local level for achieving global, national and 
subnational sustainable goals and targets»  (United Nations 
Development Programme 2014). Localization relies heavily 
on local governments to implement context-relevant 
interventions in interaction with other actors (Slack 2014; 
Reddy 2016). Effective natural resources management is 
one of the areas where cooperation among government 
and non-governmental actors is required to implement 
interventions that act upon the characteristics of the 
locale within broader policy directives (K. P. Andersson 
and Ostrom 2008). However, it is well documented that 
local governments in the Global South often exhibit low 
institutional capacity and lack the financial resources 

needed to contribute to the effective implementation 
of public interventions required by the SDGs (Eakin and 
Lemos 2006; Xue, Weng and Yu 2018). Therefore, our 
main research questions relate to how to characterize the 
effectiveness of forest and water management in local 
rural areas and how does the effectiveness vary spatially?
 Among the 17 objectives of Agenda 2030, UN member 
states have prioritized issues such as ensuring access 
to water and sanitation for all (SDG6) and achieving the 
sustainable management of forests (SDG15). Additionally, 
according to SDG11, which calls to «Make cities and human 
settlements inclusive, safe, resilient and sustainable», 
subnational governments as well as local communities, 
private and non-governmental sectors must work 
together towards supporting positive economic, social 
and environmental links between urban, peri-urban and 
rural areas. 
 The effective implementation of SDGs related to water 
and forests in rural areas is fundamental to maintain and 
improve the quality of life for urban dwellers, especially 
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for those living in the Global South (Okunola 2016). 
Additionally, the capacity of ecosystems to maintain their 
essential functions directly influences people´s well-being 
in rural areas where livelihood is highly dependent on 
forested land and water resources (Belay and Bewket 2015).
 Despite the long-term interest in investigating 
environmental decentralization at the local level, empirical 
studies on how local governance conditions affect the 
political priority received by different SDGs are only 
emerging (see Cisneros, Cabrera-Barona and López 2020). 
Our research continues this line of work, highlighting the 
role of institutions in tackling environmental issues through 
local interventions in Ecuador. To do so, it investigates the 
contribution of biophysical and institutional factors to 
the effectiveness of water and forest management in the 
rural sections of the study area. Biophysical characteristics 
of forests and water resources, institutional complexity 
of management initiatives and institutional capacity of 
local governments are used to explain effectiveness. 
This is complemented with the analysis of spatial 
autocorrelation of the effectiveness to grasp insights from 
the spatial dynamics of the water and forest management 
effectiveness.
 Ecuador was an early adopter of SDGs as an umbrella 
for its public policies, and local governments started 
incorporating them into their local development plans as 
early as 2016, which makes it a good candidate for studying 
the joint implementation of Agenda 2030. Additional 
work on the issue of decentralization of natural resources 
management in the context of Agenda 2030 and SDGs is 
vital for at least two reasons. First, measuring and reporting 
the existing levels of engagement with SDGs can inform 
strategies to assist local governments and their partners 
in designing and implementing better interventions. 
Additionally, agencies in charge of institutionalizing 
Agenda 2030 at the national level require independent 
assessments of the conditions that help local governments 
achieve their desired environmental outcomes to design 
appropriate support mechanisms. 
 The article continues with the presentation of a 
conceptual background for the study of decentralization of 
natural resources management in the context of the post-
2015 development agenda, including topics of institutional 
capacity and complexity as well as spatial interactions. After 
this, the section on materials and methods is presented. 
It contains a description of the study area, variables along 
with the regression and spatial methods. The next section 
presents the results which are followed by a discussion 
section where the findings are contextualized. The last 
section of the article offers general insights regarding the 
localization of SDGs and future research related to this 
issue.

CONCEPTUAL BACKGROUND

 The idea that local government enjoys a privileged 
position to facilitate the mobilization of local development 
stakeholders for promoting inclusive sustainable 
development within their respective localities, is far from 
new. Decades of studies of decentralization policies 
highlight the need for local governments to develop the 
capacity to localize policies to effectuate change towards 
sustainability (Reddy 2016). Decentralization efforts have 
occurred in several waves, but most recently, they have 
been identified with the promotion of efficiency and the 
enhancement of public services, as well as with support 
for more open and accountable forms of government 
(Larson and Ribot 2004). Regarding environmental 

decentralization processes, previous research shows that 
they often occurred too hastily, reducing the potential 
of decentralization to produce more democratic and 
accountable institutions (Ribot, Agrawal and Larson 2006).
For over three decades, governments have adopted 
decentralization policies to put the management of 
environmental resources closer to those directly impacted 
by them. Strategies for the devolution of responsibilities 
have varied from deconcentration of national agencies 
to the transfer of competencies to the lower levels of 
government or sectoral authorities. In some contexts, 
resources have been privatized (Wilder and Romero Lankao 
2006) seeking to improve environmental outcomes. 
The move towards decentralization influences new 
interactions at the local level and creates new dynamics 
across scales that may or may not produce the desired 
results. Decentralization thus includes localization but 
it is not limited to it, as it also refers to the evolution of 
the interaction between different levels of government to 
deliver policy.
 One particularly productive strand of the literature 
on decentralization that sheds light on the localization 
of SDGs is inspired by the works of Elinor Ostrom and 
the Bloomington School of Political Economy regarding 
the management of shared resources (e.g., infrastructure, 
common-pool resources). This study highlights the 
capacity of local actors to create local arrangements 
for managing resources. These arrangements, often 
informal collaborations between actors, are framed 
but not determined by the formal rules and norms of 
decentralization or other policies. The abundant literature 
produced by and after Elinor Ostrom highlights that local 
arrangements emerge in response to the characteristics of 
the resources under management (e.g., forests or water), 
the interaction of the actors governed by institutions 
and, in the context of environmental decentralization, 
the capacity of local governments to implement policy 
(Anderies and Jansen 2013).
 The characteristics of the resources largely 
determine the scope and demand for resources that the 
implementation of public interventions will have. Given 
the very large difference among settings, actors tailor rules 
to diverse combinations of biophysical attributes, such as 
the size of the resource or the mobility of its resource units 
(e.g., water or trees). Therefore, as Ostrom (2005) suggests, 
analysts should not assume uniformity across all situations 
within a country. In particular, the relative size of a resource 
may bring more actors together, require that interventions 
generate more or larger behavioral changes and demand 
more resources for monitoring and management. 
 Sustaining the resources shared by urban and rural 
areas is a challenging task, and not one form of governance 
is fit for achieving this goal (Kooiman 2003; Young 2003). In 
reality, a wide range of actors, including local governments, 
not-profit organizations and local communities interact in 
complex social networks that define the rules and norms 
or institutions by which they use shared resources (Rydin 
and Falleth 2006; Bodin and Prell 2011; Henry and Vollan 
2014). We follow the broad definition of institutions as 
the prescriptions that humans use to organize all forms 
of repetitive and structured interactions (Anderies and 
Janssen 2013).
 The influence of institutions on policy outcomes 
depends largely on how actors define the appropriateness 
of the rules and norms in the face of specific environmental 
challenges along with how they use them (Ostrom 
2008). Batterbury and Fernando (2006) argue that new 
governance regimes (e.g., the decentralization model 
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adopted in Ecuador in 2008) alter the capabilities of state 
and civil society actors in ways that are often at odds with 
the legal prescriptions enshrined in law or in management 
policy that mandate collaboration across scales to produce 
desirable policy outcomes.
 Therefore, the institutional complexity or institutional 
landscape in a given jurisdiction creates a variety of 
challenges for effectively allocating resources for public 
action. Complex governance arrangements often require 
the collaboration of an extended number of actors across 
multiple levels along with the definition and use of a 
large number of rules to tackle existing environmental 
challenges (Berardo and Lubell 2016). Local governments 
may participate in such arrangements even when the 
institutional capacities they have are limited. Some will join 
as free riders, letting partners do what they are not capable 
of or willing to do. Others will join to monitor the behavior 
of their peers to make strategic decisions about their 
engagement with natural resources management (Ostrom 
2005). In sum, a large number of actors and rules increases 
the complexity of collaborative arrangements because 
they require more resources to produce and sustain 
collective action, and often there is competition among 
groups of actors for the provision of one public good or 
service (Ostrom 2008; 2005), such as when different levels 
of government share competencies over a policy issue.
 The institutional capacity of local governments to 
implement their assigned competencies is critical to 
achieving the desired policy outcomes. In his literature 
review on municipal performance in forest management, 
Andersson (2003) shows that institutional capacity is one 
of the main factors explaining the production of desirable 
management outcomes. The literature on environmental 
decentralization shows that institutional capacity is of 
particular importance for natural resource governance (de 
Oliveira 2002; Andersson and Ostrom 2008; Fiszbein 1997). 
This paper follows Fiszbein´s (1997) definition of local 
capacity as the existence of the government tools in the 
areas of labor, capital and technology. Local governments 
need financial resources, qualified personnel and the 
ability to organize their internal affairs, as well as to engage 
with other actors. Institutional capacity is of particular 
importance for the localization of SDGs or the translation 
of global, regional, and national objectives into context-
appropriate interventions (Wymann von Dach et al. 2018). 
In the context of the previous conceptual background, 
it can be concluded that the biophysical characteristics 
of the natural resources, governance arrangements and 
institutional capacity of local governments are associated 
with policy outcomes that subsequently represent the 
success or failure of SDG implementation. One challenge 
is how to account for these policy outcomes when there 
are no detailed and official indicators or statistics available, 
especially in rural areas. The perceived effectiveness has 
been proved to adequately represent the management of 
nature-related phenomena at a local level (Pradhan et al. 
2017) and to be associated with social behaviour, policy 
implementation and use of natural resources (Pradhan et al. 
2017; Wan, Shen and Yu 2014). In this context, the perceived 
effectiveness of forest and water management is assessed 
considering the characteristics of their respective natural 
resources, the complexity of governance arrangements 
and the institutional capacity of local governments. The 
perceived effectiveness was identified from the elected 
officials of local governments. 
 Local governments do not face the dynamics of 
localization in a vacuum. In principle, they develop 
patterns of interactions due to shared (interpretations of ) 

problems that relate to the spatial distribution of natural 
resources as well as the resources needed to formulate 
and implement policies. Zuindeau (2006) argues for using 
a spatial approach to understand the challenges related 
to sustainable development, in particular those arising 
between the logics of sustainability and competitiveness. 
Thus, the effectiveness of SDG-related actions also has 
spatial implications because the satisfactory performance 
of some policy-oriented actions in one territory may lead 
to their adoption in the neighbouring jurisdictions with 
similar problems (Nicholson-Crotty and Carley 2016). As 
Cook, An, and Favero (2018) argue, spatial analysis of policy 
implementation highlights interdependencies between 
jurisdictions that will contribute to alleviating problems 
such as increasing rates of deforestation or poor water 
management practices. For this reason, studying the spatial 
distribution of the perceived effectiveness of water and 
forest management and evaluating interdependencies 
(that can be identified by spatial autocorrelation) between 
areas where this effectiveness is expressed are crucial 
approaches for a better understanding of the natural 
resources management in the local governments of the 
study area.  

MATERIALS AND METHODS

 Our study site is located in the rural zone of a 
metropolitan area in Ecuador. Ecuador is one of the 
most biodiverse countries in the World (Myers et al. 
2000; Bass et al. 2010) as 20% of its landmass territory 
is composed of protected areas that include diverse 
forests and watersheds (Cuesta et al. 2017). This study 
was carried out in the rural parishes of the Metropolitan 
District of Quito (MDQ), a District that includes the 
capital city of Quito. The MDQ encompasses 32 urban 
parishes and 33 rural parishes which are the lowest level 
of government in the country. According to the last 
Ecuadorian Population and Housing Census, the MDQ 
had 2.2. million inhabitants (INEC 2010). For 2020, the 
projected MDQ population is 2.7 million (INEC 2020). 
The MDQ houses around 20 percent of Ecuador’s urban 
population in the city of Quito (located at 2850 meters 
above sea level, m.a.s.l), a city with political, financial 
and symbolic resources to distinctively respond to SDGs 
compared to the rest of the country (Horn and Grugel 
2018). The urban parishes that form the city of Quito 
(see Figure 1) are managed by an elected Mayor and a 
City Council. On the other hand, residents of the rural 
parishes elect a local government (Juntas Parroquiales) 
with competencies that occasionally overlap with those 
of the city of Quito, the province of Pichincha and the 
national government.
 The MDQ has an area of 4231 square kilometers with 
54 % of it covered by forests and other natural areas. 
The ecosystems of the District are diverse as they are 
influenced by the altitudinal variations, from the valleys 
(2500 m.a.s.l) located at the east of the city of Quito, to 
the Pichincha volcano complex (4794 m.a.s.l.) located at 
the west of the city, including the tropical forests (around 
1200 m.a.s.l.) located in the northwest of the District. 
The MDQ contains several river basins and other bodies 
of water, some of its main rivers are San Pedro, Pita, 
Machángara, Guayllabamba and Mindo, located mostly 
in the rural parishes.
 Local initiatives for water and forest management are 
shaped by the history of environmental decentralization 
in Ecuador. In the late 1990s, the fragmentation of 
the political system reinforced bottom-up demands 
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for decentralization and forced the transference of 
competencies from the Ecuadorian Ministry of the 
environment to other sectors and levels of government 
even before the national authority had consolidated as 
such. This reduced the capacity of both the national and 
local authorities to perform their assigned roles (Faust 
et al. 2008). Between the years 2000 and 2008, when 
the new decentralization regulations were approved 
as part of a new constitution, Ecuador lived a period of 
decentralization á la carte (Bedón Tamayo and Guerra 
Terán 2012). Each local government requested additional 
competencies creating a complex system for the transfer 
of financial resources. The aim of the decentralization 
policy was that deepening decentralization should 
set a configuration of public interventions where local 
governments have an important role in making decisions 
and implementing policies with their allies. 
 Considering this context, it is crucial to determine 
what local governments are doing to localize SDGs and 
how successful their initiatives are according to their 
particular characteristics.
 To document the SDG-related initiatives undertaken 
by local governments and their partners as well as their 
outcomes, we used a standardized survey questionnaire 
divided into three sections. The first section gathered 
information about a wide array of policy initiatives in which 

local governments participate, including environmental 
issues. This section also provided information about 
the public, private and social actors involved in the 
implementation of these initiatives. The second section 
gathered information on the perceived effectiveness 
of the actions identified in section 1. We were able to 
apply the questionnaire in 31 of 33 rural parishes (n = 
31). Respondents evaluated the achieved effectiveness 
of each policy issue on a 3-point Likert scale. In all cases, 
the respondent was the president of the parish and 
completion of the survey took about 1 hour and 10 
minutes on average. All parish presidents had been in 
office for an average of 8 years before participating in 
the study, which provides them with enough knowledge 
on the issues of interest. The third section gathered 
information about the existing institutional capacities of 
the local government to implement those initiatives.
 Policy effectiveness is the dependent variable in 
this study. Given that objective measures of policy 
effectiveness are often unavailable in developing 
countries (Geddes 1994; Eakin and Lemos 2006) we 
conducted this study using the perception of policy 
effectiveness as a proxy. The perceived effectiveness 
of public activity towards SDGs was defined as the 
extent to which public interventions are producing the 
desired management outcomes according to those 

Fig. 1. Study area
Source: the authors. Study area generated based on geoinformation provided by the open-access database of the Municipality of the 

Metropolitan District of Quito
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promoting them. We used the acronym EFFO to refer to 
the perceived effectiveness of policies related to forest 
issues and EFWA for the perceived effectiveness of 
water policies. Policy initiatives related to each natural 
resource tackle several subdimensions. Our survey 
shows that, for the case of forests, rural parishes work 
on forest conservation, controlling the expansion of the 
agricultural frontier and forest-fire prevention. For the 
case of water, rural parishes work on increasing access to 
drinking water and sanitation and managing the growth 
in water-demand.
 The first independent variable relates to the 
characteristics of the biophysical context where local 
governments and their allies intervene. The percentage 
of the forested regions (WOFO) and the number of drains 
per capita (WA3) were used for each parish as a proxy 
to the biophysical characteristics. WOFO was calculated 
using the land use map of the Metropolitan District 
of Quito and WA3 was calculated using open-access 
information provided by the Municipality of Quito. The 
assumption is that jurisdictions with extensive forested 
areas or more natural drains may face more significant 
management challenges.
 The second independent variable is institutional 
complexity which we study by measuring the number of 
stakeholders involved for each resource, namely forests 
(GOFO) and water (GOWA). Each one of these resources 
is managed through institutions that are put in place 
by many actors in several venues according to specific 
rules and norms. In the MDQ, these venues include 
local decision-making venues as well as cross-scale 
initiatives. We used the count of actors participating in 
the management of each environmental component 
as a proxy to institutional complexity because our data 
shows that the number of actors correlates perfectly 
with the number of venues.
 The third independent variable is the institutional 
capacity of the rural parishes. To measure this variable, we 
used a score of the number of areas with weak capacity 
(CA) in each rural parish reported by the parish president. 
This score was constructed using dummy variables 
representing the lack of institutional capacity across 
five domains: administration, finance, planning, project 
design and implementation, and social participation. 
The higher is the score, the weaker is the institutional 
capacity of the local government.
 Since EFFO and EFWA are ordinal variables, ordinal 
logistic regressions were applied  applied to evaluate 
how the independent variables influence the scores 
of perceived effectiveness. Considering the number of 
parishes studied (n = 31), and the three predictors used, 
the statistical power of the performed regression was 
higher than 0.8 (large effect size, α = 0.05, two tails). 
 

 Additionally, using bivariate analysis, the relationships 
between the effectiveness and the independent variables 
was assessed to explore how will each independent 
variable in isolation explain EFFO and EFWA. 
 Others have used geospatial information extracted 
from remote sensing to measure the implementation of 
SDG 15 in China (Liu, Bai and Chen 2019). However, there is 
little spatial analysis applied to SDGs-related policy actions 
based on subjective measures. In this context, spatial lag 
regressions were calculated to assess whether spatial 
dependencies of perceived effectiveness exist, which 
would mean that spatial distribution of rural parishes 
influences the perception of effectiveness measured 
across them. The assumption is that neighboring parishes 
should exhibit similar levels of perceived effectiveness 
because they are more likely to share problems than non-
neighboring ones (e.g., forest fires or increasing water 
demand). The Getis-Ord Gi* statistic was also applied to 
identify hotspots and coldspots of perceived effectiveness 
of policy implementation in the rural parishes. The Gi* 
statistic identifies entities (parishes) with high values of 
perceived effectiveness that are surrounded by other 
parishes with high values of perceived effectiveness. Finally, 
the Anselin Local Moran´s I was calculated to identify 
spatial clusters and outliers for perceived effectiveness. 

RESULTS

 As expected from the literature, we found a diversity 
of actors involved in the implementation of SDG-related 
initiatives in each rural parish of the MDQ. The number 
of actors reported as partners of rural parishes is 13 on 
average. These actors include public sector organizations 
from other levels of government, as well as non-
governmental actors such as grassroots organizations and 
private companies. Also, regarding institutional capacity, 
a mode of 3 was found and the closer this variable is to 
5, which is the number of institutional areas evaluated, 
the lower is the capacity. Table 1 shows the results of the 
ordinal logistic regressions that associate institutional 
capacity and complexity, as well as the characteristics of 
forests and water with perceived effectiveness. 
 In the case of the regression with the perceived 
effectiveness water, with of forest management as the 
dependent variable, only the number of stakeholders 
involved (GOFO) was found to be significant. For the 
perceived effectiveness of water management as the 
dependent variable, the number of stakeholders involved 
(GOWA) was also found significant. The pseudo R2 indicates 
that the calculated EFFO and EFWA models may explain 
21% and 31% of the variance of perceived effectiveness, 
respectively. In the EFFO model, the significance level of 
the test of parallel lines (TPL) shows the existence of the 
same slope coefficients across response categories. 

EFFO Covariates Estimates Significance

Pseudo R2: 0.210 CA -0.048 0.867

TPL: 0.200 GOFO 0.302 0.003

WOFO 0.003 0.763

EFWA

Pseudo R2: 0.310 CA -0.464 0.130

TPL: 0.000 GOWA 0.272 0.027

WA3 5,923 0,174

Table 1. Ordinal logistic regression results

Source: the authors
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 Table 2 shows the results of several ordinal logistic 
regressions that consider only one independent variable. 
GOFO was again identified as a significant predictor of 
EFFO, but in the case of EFWA model, the covariates CA 
and GOWA show to be significant predictors of EFWA 
(95% and 99% confidence level, respectively). GOFO may 
explain 21% of the variance of EFFO. CA may explain 12% 
of the variance of EFWA, while GOWA may explain 20% of 
EFWA´s variance.
 Table 3 shows the results of the performed spatial 
lag regressions. In the case of the regression with the 
perceived effectiveness of forest management as the 
dependent variable, the number of stakeholders (GOFO) 
is significant, mirroring the result obtained in the ordinal 
regression. The R2 indicates that the calculated model may 
explain 28% of the variance of perceived effectiveness. 
The additional covariate obtained in this regression, 
EFFO-S, which represents the spatial dependency 
of perceived effectiveness, is not significant, which 
suggests that there is no influence on the observations 
of perceived effectiveness by neighboring observations. 
The Breusch-Pagan (BP) test of significance indicates that 
the assumption of homoscedasticity is accomplished for 
the model. The Likelihood Ratio (LR) test of significance 
confirms that the dependent variable does not have 
spatial effects.
 In the case of the regression with the perceived 
effectiveness of water management as the dependent 
variable, the number of stakeholders (GOWA) is also 
significant, as it was in the results obtained for the 
ordinal regression. In this case, the R2 indicates that the 
calculated model may explain 28% of the variance of 
the perceived effectiveness. The additional covariate 
obtained in this regression, EFWA-S, representing the 
spatial dependency of perceived effectiveness was not 
significant, which suggests that there is no influence on 

perceived effectiveness observations by neighboring 
observations. The significance results for the Breusch-
Pagan (BP) test and the Likelihood Ratio (LR) test indicate 
the homoscedasticity condition and the absence of 
spatial effects, respectively.
 Figure 2 shows the results of the Gi* statistic. Hotspots 
for the perceived effectiveness of forest management 
were identified in two western rural parishes of 
the Metropolitan District of Quito, while significant 
coldspots appear in some eastern rural parishes (Figure 
2a). In the case of the perceived effectiveness of water 
management, only coldspots were found in two eastern 
rural parishes (Figure 2b).
 Figure 3a presents the results of the Anselin Local 
Moran´s I, which identifies spatial clusters and outliers 
at 95 % of confidence. This measure defined a northern 
parish as a cluster of high perceived effectiveness of forest 
management. On the other hand, clusters of low perceived 
effectiveness of forest management were identified in 
eastern parishes. One eastern parish was identified as an 
outlier in terms of forest management; that is a parish 
with high perceived effectiveness of forest management 
surrounded by parishes with low effectiveness. In Figure 3b, 
the Anselin Local Moran´s I identified one low-high outlier 
(low EFWA surrounded by parishes with high EFWAs) in 
a northern parish, and two high-low outliers (high EFWA 
surrounded by parishes with low EFWA).

DISCUSSION

 This study is a contribution to the ongoing discussion 
on the localization of Agenda 2030 and SDGs in 
developing countries framed under the larger discussions 
of environmental decentralization. The focus of this 
paper is on how biophysical and institutional variables 
explain the local-based perception of the effectiveness of 
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EFFO Covariates Coefficients Significance

R2: 0.280 CA 0.154 0.631

BP: 0.123 GOFO 0.215 0.021

LR: 0.131 WOFO 0.003 0.781

EFFO-S 0.294 0.125

EFWA

R2: 0.280 CA -0.188 0.611

BP: 0.323 GOWA 0.346 0.007

LR: 0.345 WA3 2.533 0.593

EFWA-S 0.205 0.302

Table 3. Spatial lag regression

EFFO Estimate Significance

Model with only CA as covariate Pseudo R2: 0.01 0.142 0.610

Model with only GOFO as a covariate Pseudo R2: 0.21 0.290 0.003

Model with only WOFO as a covariate Pseudo R2: 0.00 0.000 0.997

EFWA

Model with only CA as a covariate Pseudo R2: 0.12 -0.634 0.034

Model with only GOWA as a covariate Pseudo R2: 0.20 0.336 0.008

Model with the only WA3 as a covariate Pseudo R2: 0.12 7.997 0.063

Table 2. Ordinal logistic regression results considering only one independent variable

Source: the authors

Source: the authors
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Fig. 2. Results of Gi* statistic for (a) Perceived effectiveness of forest management; (b) Perceived effectiveness of water 
management 

Source: the authors

Fig. 3. Results of Anselin Local Moran´s I for (a) Perceived effectiveness of forest management; (b) Perceived effectiveness of 
water management
Source: the authors
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environmental management related to forests and water. 
The originality of the approach lies in the fact that we 
linked subjective measures of policymaking (institutional 
capacity and institutional complexity) with objective 
measures of water and forest resources (percentage of 
the forested regions and number of drains per capita) and 
performed statistical and spatial analyses to understand 
the outcomes of public interventions (effectiveness of the 
water and forest management). To our knowledge, this is 
the first study to deal with the objective-subjective and 
spatial issues of SDGs in Latin America.
 The regression analysis of the survey data showed 
no significant relationship between the characteristics 
of the natural resources of interest (forests and water) 
and the perceived effectiveness of the management of 
these resources. This is surprising considering the striking 
differences in forested areas and the number of drainages 
across rural parishes. 
 However, the most striking result from our analyses is 
the lack of significance of the local government’s capacity 
as a predictor of perceived effectiveness for both forest 
and water management. In other words, the ability to 
organize their internal affairs, to plan and bring local actors 
into implementing SDG-related actions does not seem to 
affect the effectiveness of forest and water management. 
One possible explanation for this finding relates to the fact 
that despite their differences, rural parishes still have very 
limited resources to design and implement SDG-related 
initiatives. The Ecuadorian legislation allows governments 
of urban municipalities to use a wide array of tools to collect 
revenue but makes rural parishes dependent on transfers 
from the central government (Díaz-Cassou and Viscarra 
Andrade 2017; Dávila, Villares and Placencia 2018). During 
fieldwork, respondents offered anecdotal evidence that 
these transfers were, in most cases, only sufficient to cover 
the salaries of a very basic staff. For this reason, most of their 
work is related to facilitating interactions of other actors in 
their jurisdiction. Our findings suggest that instead of being 
the main actors in the localization of SDGs, rural parishes 
may be only responding to initiatives headed by other 
actors. Only in the bivariate analysis of water management, 
the capacity of the local governments was found to be 
significant. This suggests that some interaction effects 
between variables could be at play and also that capacity 
is more important for water than forest management, given 
that in this context, water management usually requires to 
maintain higher levels of capital spending.
 The significance of the institutional complexity studied 
using the number of stakeholders involved in forest and 
water management (GOFO and GOWA) matches findings 
from previous research that identifies social actors and 
their activities as drivers of water governance regimes 
(Wiek and Larson 2012). This body of research suggests 
that hydro-social cycles are inherently political, historical 
and cultural (Wiegleb and Bruns 2018). Our findings should 
be interpreted considering what we now know about 
institutional capacity. Parishes interact with several actors 
for the localization of public interventions towards SDGs 
and, as the number of actors increases, the perception of 
effectiveness also increases. This significant relationship 
could be the consequence of officials in local governments 
getting the feeling that things are getting done while 
instead, much time is spent organizing and facilitating 
repeated interactions. This phenomenon has been 
described by Leach and Sabatier (2005) as the ´halo effect´ 
and explains why the overall perception of effectiveness is 
high across parishes regardless of the forested area and the 
density of drainages, as well as the self-reported institutional 

capacity. However, this upward bias in the perception of 
environmental improvement should be tested empirically 
using objective data.
 The spatial analysis shows that the perception of 
effectiveness by neighboring authorities do not influence 
each other. This finding is indicative of the possible lack of 
interactions among the local authorities of parishes, which 
is a problem from the localization perspective because 
shared problems are better tackled by joint initiatives. 
Moreover, this finding adds credibility to the idea that some 
´halo effect´ is at play. If actors objectively share problems, 
such as forest fires and water scarcity, but they perceive that 
management is effective despite their lack of interactions, 
something is skewing that perception.
 Additionally, this finding supports the idea that actors 
at other levels of government draw parishes towards 
interventions related to SDGs. However, this is not 
necessarily a problem for localization given that its idea is 
that local government involvement exists in a significative 
manner rather than local governments leading all processes. 
Nevertheless, this finding strengthens our doubts about the 
appropriateness of the policy initiatives in terms of solving 
local problems due to the skewed perception of policy 
effectiveness.
 On the other hand, scale effects may also affect the 
non-spatial dependency of the perceived effectiveness 
variable at the parish level. Moreover, other relationships 
among local stakeholders (at village or neighborhood 
level) may present spatial autocorrelation of perceived 
effectiveness. Further research will be required to explore 
spatial tendencies of the dependent variable at different 
scales.
 The spatial analysis found hotspots as well as coldspots 
of perceived effectiveness for both forests and water. The 
distribution of these spots can be explained by the pattern 
of the urban frontier expansion. In our fieldwork, this 
phenomenon was identified as one of the most common 
concerns among presidents of rural parishes. The city of 
Quito and its conurbations are expanding aggressively 
towards the eastern parishes reducing their capacity to 
manage the remnants of existing forested lands. The 
rules and norms that govern the interactions between 
rural parishes and the metropolitan government explain 
this phenomenon. Although rural parishes define a local 
development plan that includes the management of the 
natural environment in their jurisdiction, the metropolitan 
government of Quito is in charge of granting all building 
permits. For instance, the eastern parish of Cumbayá is 
administratively considered a rural parish. Still, in reality, this 
parish is practically urban given its low percentage of non-
urban land-use. It constitutes one of the most attractive 
areas for urban development due to its proximity to the 
new international airport. Therefore, it is not surprising 
that in this parish and its neighboring parishes (Figure 2a) 
coldspots of perceived effectiveness in forest management 
were identified. In other words, the most urbanized rural 
parishes report less effective forest management.
 On the other hand, the two western rural parishes of Lloa 
and Nanegal are the hotspots of perceived effectiveness in 
forest management. These parishes have large areas of sub-
tropical forests and lay beyond the current urban expansion 
of Quito. Nanegal was also identified as a cluster of high 
perceived effectiveness in forest management (Figure 3a). 
This parish sits within an area where private and community 
forest reserves have been created in the past two decades. 
In addition, our data show that a great diversity of actors 
takes part in the implementation of interventions in this 
area which also suggests the presence of a halo effect.
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 Additionally, the eastern rural parish of Puembo was 
identified as a spatial outlier in terms of forest management. 
Several states belonging to high-income residents and 
agro-industrial companies are located in this rural parish. 
The land is often occupied by forest plantations with exotic 
species, especially eucalyptus. This may influence the 
perception of the high effectiveness of forest management 
compared to their neighbors. However, the composition 
of property ownership suggests that fewer interactions 
among actors are present in this parish in comparison with 
their more populated neighbors.
 In terms of water, Figure 2b shows significant low 
levels of perceived effectiveness of water management 
in two parishes, Pomasqui and Conocoto. This situation 
is also related to the pattern of the city expansion. In the 
past two decades, the urban sprawl has been relentless in 
those areas. However, this growth is qualitatively different 
from that of some eastern parishes such as Cumbayá, 
as it is mainly devoted to tackling demand from lower 
socioeconomic groups, which involves a more significant 
number of developers, some of them informal, and fewer 
resources to protect the water streams. 
 The cluster analysis shows that the northern parish 
of Calacali is a territory with low perceived effectiveness 
of water management surrounded by parishes with high 
perceived effectiveness (Figure 3b). Calacali is the northern 
rural parish with relatively dry weather and a low density 
of drains compared with their most tropical parochial 
neighbors such as Nanegal. We could assume that the 
local authorities and stakeholders in Calacali may have 
little incentives for managing water bodies due to its low 
population density and water resource characteristics. 
 On the other hand, two parishes, Pomasqui and 
Guangopolo, were found to be high-low outliers in water 
management, meaning that authorities in these parishes 
report higher perceived effectiveness compared to their 
neighbors. Both parishes have experienced continuous 
urbanization in the last 20 years and rank among the most 
densely populated in the sample. Therefore, urban residents 
and the recent economic development of both areas with 
a highway connecting them to the city may be offering 
political incentives for local authorities to manage water 
resources or at least to interact frequently with other actors, 
creating the ´halo effect´.
 Finally, institutional complexity expressed in the number 
of stakeholders is influential for the management of forests 
and water in the rural parishes. However, this finding does 
not imply that an effective and permanent network of 
stakeholders oriented towards the implementation of SDGs 
exists. On the contrary, our study shows that institutional 
complexity plays a role in how local governments 
implement SDG-related actions. In particular, the way 
intergovernmental interactions are designed and executed 
is still constraining the participation of the lowest levels for 
the government. Moreover, the spatial regression analysis 

suggested a lack of communication between the lowest 
levels of government despite their shared environmental 
problems and the need to complement each other´s lack 
of institutional capacity. 
 The lack of policy coherence highlighted by the different 
priorities of the city and the parish governments suggests 
that although some mechanisms of citizen participation 
have been implemented in the MDQ, there are several 
challenges for proper participatory governance, such as 
patronage practices embedded in hierarchical structures 
and corporate management models (Córdova 2011). 

CONCLUSIONS 

 The localization of Agenda 2030 and its 17 SDGs relies 
on the participation of the levels of government that are 
closer to the people to formulate and implement actions 
in ways that are relevant to the context. However, the 
involvement of local governments needs a nurturing 
environment, one that provides resources and helps to 
close the gaps in institutional capacity. Localization needs 
to be supported by decentralization policies that create 
the conditions to achieve it. Our approach to the study of 
the effectiveness of SDG-related actions in the rural area 
of the Metropolitan District of Quito shows what happens 
when such an environment is not nurturing but harming. 
In this case, the presence of certain types of interactions 
across different levels of government and among actors are 
isolating the rural parishes from each other and creating a 
´halo effect´.
 Better strategies are required to ensure that the 
participation of local governments in policy implementation 
is meaningful. Joint evaluation of shared problems could 
help authorities in charge of the implementation of 
Agenda 2030 to have more assessment of the outcomes 
of the localization of interventions. Indeed, it is increasing 
the diversity of interactions that may help actors have a 
better understanding of the state of natural resources in 
their jurisdictions.
 Future studies should look into whether different 
objective measures of environmental interventions could 
influence perceived effectiveness in other ways. In this case, 
the scale of the analysis did not allow us to determine more 
detailed characteristics of the SDGs-related interventions. 
Some communities in the rural parishes may have specific 
governance configurations than those reported by parish 
authorities. Additionally, continuing research into spatial 
methods to produce and assess SDGs indicators appears 
fully justified because of the implications of geo-located 
SDGs actions and achievements for decision making and 
planning, especially at the local level. In this sense, spatial 
analysis needs to incorporate qualitative measures beyond 
the traditional GIS-based indicators in order to understand 
SDG localization from a more comprehensive and pluralistic 
perspective.  
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