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Abstract
The failure of centralized forest management at conserving forests and their 
biodiversity has made a decentralized forest management approach such as 
community forest management (CFM) preferable in many parts of the world. 
In Southeast Asia, however, CFM is relatively new. The aim of this systematic review 
is to examine current studies of CFM in Southeast Asia pertaining to the impacts 
on biodiversity conservation and livelihood quality of local communities. The data 
for this research were taken from citation and scientific literature databases within 
the 2000–2020 timeframe. Results indicate that research studies on CFM and its 
impacts are increasing in Southeast Asia in terms of numbers, yet there is a lack of 
a common terminology throughout the region. This study suggests that knowledge 
exchange is made possible through CFM, which will empower local communities 
and increase their awareness of conservation values compatible with their traditional 
knowledge and their subsistence needs.
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1. Introduction
Many countries have nationalized the ownership and management of their forestland 
in the past, expecting to have more control over their natural resources for increased 
revenue and longer-term sustainability (Hoskins, 2007). However, such centralized 
management of forests has in fact led to the progressive increase of pressures on 
forest areas from economic and demographic demands that result in deforestation 
and severe forest degradation. It has also given rise to social conflicts over access to 
resources, where central governments have been unable to provide effective control 
over large areas of forests (Lonn et al., 2018). The mismanagement of forests that 
results in deforestation and forest degradation will not only threaten the forest and 
its biodiversity, but also threaten the lives of human beings, especially those living in 
close proximity to forests who are most dependent upon the forests.

The effectiveness of community forest management (CFM) in dealing with 
deforestation and improving local livelihoods has been evident in numerous 
studies, but it is important to note that forest areas around the world and their 
drivers of deforestation differ significantly from one setting to another. Studies 
that show successful CFM practices in a specific region might be geographically 
biased (Ota et al., 2020), and hence it might not be possible to draw generalized 
conclusions that such management practices would bear the same results across 
different geographical and sociopolitical conditions. Furthermore, as Arts and 
de Koning (2017) note, CFM practices still present mixed results. The diverse 
outcomes in various situations and landscapes need to be further studied to provide 
practitioners and researchers with a better understanding, leading to effective CFM 
practices with desired outcomes. Southeast Asian countries’ geographical proximity 
means that they have simlar climatic conditions—all the countries of Southeast 
Asia, partially or wholly, lie in the path of monsoons, for example—and also have 
part of their history in common (Lim, 2001). In this shared context, this systematic 
literature review is intended to explore the dynamics of CFM studies in Southeast 
Asia, and highlight the trends and patterns relating to CFM’s impacts on biodiversity 
conservation and the livelihood quality of local communities in the region.

The main thrust of this systematic review is thus to present the current studies 
of CFM practices in Southeast Asia, and thereby identify the impacts of CFM 
on biodiversity conservation (which covers such aspects as avoided deforestation, 
forest cover, and biodiversity conservation awareness) and on the improvement of 
local livelihoods. Biodiversity conservation and local livelihoods are closely related 
because community management for forest utilization can be a strategy for forest 
and biodiversity conservation (Webb & Shivakoti, 2007). By identifying the trends, 
patterns, and knowledge gaps in the studies of CFM, particularly in the context 
of Southeast Asia, this review is expected to reveal CFM’s impacts on biodiversity 
conservation and local livelihoods as well. Highlighting the trends of such studies, 
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this review intends to draw the attention of scholars and policy-makers to the 
implementation of CFM in Southeast Asia, where state-sponsored social and 
community forestry projects are a recent invention (Chankrajang, 2019). This 
review also explores and discusses the possible factors hindering the implementation 
of CFM in the region. However, the key focus of this review remains the impacts of 
CFM on biodiversity conservation and local livelihoods.

The next section of this review covers the methods used in selecting the studies 
to develop the review, followed by section three which presents the key findings 
of the review. The fourth section discusses the findings of the review. Finally, the 
conclusions based on the review findings and discussions are presented in the 
fifth section.

2. Systematic review framework and 
methodology
This study is based on the review of literature on CFM in Southeast Asian countries. 
The review question was formulated by referring to the guidelines for systematic 
review suggested by Pullin and Stewart (2006): This model was chosen among other 
models available in the literature because of its specific focus on conservation and 
environmental management. Based on the guidelines, the systematic review question 
raised here is “How are the current practices of CFM in Southeast Asia impacting 
on biodiversity conservation and local livelihoods?” Referring to the  elements 
of a reviewable question suggested by Pullin and Stewart (2006), the Southeast 
Asian forests are thus defined as the subject, with CFM as the intervention, and 
biodiversity conservation and local livelihoods as the desired outcomes. These 
elements of the question were developed into key terms for the literature search and 
to further determine relevant inclusion and exclusion criteria for article selection. 
The trends and patterns of research studies into the impacts of CFM on biodiversity 
conservation and local livelihoods in the forests of Southeast Asian countries can 
therefore be drawn from the results to answer the inquiries of this study.

To answer the review question, peer-reviewed articles were searched in the online 
databases ScienceDirect, Web of Science, and Scopus. Specified key terms were 
selected, and advanced search functions were utilized along with Boolean operators to 
come up with the following search string: (“community forestry” OR “community-
based forestry” OR “community forest management” OR “community-based 
forest management”) AND (“biodiversity” OR “awareness” OR “forest cover” 
OR “deforestation” OR “livelihood”). The key terms “awareness,” “forest cover,” 
and “deforestation” were included considering their close relation to biodiversity 
conservation. The search string was then entered in the search field and set to 
search titles, abstracts, and keywords. Further inclusion criteria were circumscribed 
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to: English language research-based articles; published within the time frame of 
the years 2000 to 2020; in the context of Southeast Asian countries; and related 
to the subjects of interest mentioned in the search string. The exclusion criteria 
were: articles considered irrelevant to the subject of interest; non-English articles; 
publications before the year 2000; and duplicate articles from the three web-based 
databases—these were eliminated scrupulously.

Using the key terms in the search string above, a total of 1,153 articles were found 
in ScienceDirect, 23 articles in Web of Science, and 656 articles in Scopus (as at 
June 3, 2020). Subsequently, with the inclusion criteria set to limit articles to those 
within the Southeast Asian region, the total number of articles was reduced to 
247; 150 articles in ScienceDirect, 3 articles in Web of Science, and 94 articles in 
Scopus. However, although the inputs were already set to only show articles within 
the specified region, the search still returned articles from other regions. After sifting 
through thoroughly and eliminating irrelevant and duplicate articles from the three 
databases, a total of 22 articles were finally selected. The detailed information 
concerning the selected articles was then presented in chronological order from the 
most recent years of publication in a separate spreadsheet. The overall procedure of 
article selection based on the determined criteria in this systematic review can be 
visualized in hierarchical steps, as presented in Figure 1.

Figure 1. Criteria and procedure of literature search
N = total number of articles returned in search phase.
Source: Authors’ description of method.
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To make sure that a similar systematic literature review has not already been 
conducted, the following search string was formulated to search for existing 
reviews considered similar to that of this study: (“systematic review” AND 
“community forest” OR  “community-based forest” OR “community forestry”) 
AND (“biodiversity” OR “livelihood”) AND “Southeast Asia.” The search string 
was then entered in the Google Scholar search field, assuming that Google Scholar 
has broader database coverage, to find similar systematic reviews compared to the 
three previous databases used. The search resulted in 301 documents (as at June 4, 
2020) within the period 2000 to 2020 and did not show any research articles similar 
to this study.

The 22 articles were analyzed to see the trends in terms of the frequency of studies, 
the geographical distribution, and the thematic focus related to biodiversity 
conservation and local livelihoods. The frequency of studies and the geographical 
distribution will highlight which countries in the Southeast Asian region have 
implemented CFM and to what extent it has progressed. The thematic coverage is 
categorized based on the impacts of CFM on biodiversity conservation and local 
livelihoods in order to indicate how CFM has in fact achieved the objectives of the 
two desired outcomes.

3. Results

3.1. Growth of research on CFM in Southeast Asia 
relating to biodiversity conservation or local livelihoods
This review found that research on CFM in the Southeast Asian countries related to 
either biodiversity conservation or local livelihoods has been moderately increasing. 
There is a dramatic increase in publications in the years of 2018 (5) and 2019 (6) 
compared to the previous years, when there were no studies for a period of six years 
from 2007 to 2014. Such findings indicate that studies on CFM and its impacts on 
biodiversity conservation and local livelihoods in Southeast Asia were lacking in the 
first decades of this millennium, which is quite reasonable, as CFM is considered 
to be a recent invention in the region. However, it is worth noting that, as shown 
in Figure 2, there is an increasing linear trend of publications, represented by the 
dashed lines, which reflects the growing attention around CFM, particularly on its 
outcomes in biodiversity conservation and local livelihoods.
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Figure 2. Trend of scientific publications on CFM related to biodiversity 
conservation and local livelihoods in Southeast Asia
Source: Authors’ findings.

It can be identified that the significant increase in studies from 2015 onwards is 
predominated by studies in Indonesia. This can be attributed to the fact that in the 
presidential campaign ahead of Joko Widodo’s election in 2014, the expansion of 
community-based forestry was promised in the country (Putraditama et al., 2019). 
The commitment was then institutionalized under the Social Forestry (perhutanan 
sosial) Program in the wake of the election with an ambitious target to expand an 
area of 12.7 million hectares of state forest to be managed by local communities by 
2019 (Putraditama et al., 2019; Resosudarmo et al., 2019; Santika et al., 2017). 
Similarly, the government of Myanmar has set a target of 919,000 hectares of forest 
to be under community management by 2030, of which 12% of the target had been 
achieved by 2016 (Feurer et al., 2018). However, Allendorf et al.’s 2018 study points 
out that the authoritarian regime in Myanmar prior to 2010 had somewhat protected 
the forests in the country, until democratization then made way for commercial 
interests to exploit Myanmar’s natural resources. Consequently, an astounding area 
of 2.732 million hectares of forest was lost in Myanmar from 2010 to 2015 alone, 
mainly due to agricultural expansion (Soe & Yeo-Chang, 2019). To a lesser extent, 
this appears to have also contributed to the increase in studies following the year 
2015. In the context of Thailand, which contributed to the increase in studies after 
2015, community-based forestry has been practiced informally for hundreds of 
years by the local people (Kongkeaw et al., 2019). However, formal recognition 
of forest communities by the government was only established in 1999 through 
the Forest Community Registration Program, which enabled local communities 
to be registered in forest reserves and later extended to other types of forests in 
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the economic forestry zone (Chankrajang, 2019). Nonetheless, the contexts from 
Indonesia, Myanmar, and Thailand can provide evidence that de jure rights to 
manage forests for local communities is the first step to the development of CFM.

3.2 Geographical distribution of CFM studies 
in Southeast Asia
The evolutionary dynamics of the reviewed articles in terms of geographical 
distribution exhibit a tendency of CFM studies to be concentrated in certain 
countries. The data reveal that Indonesia dominates the research studies, comprising 
a total of 45% of the overall studies reviewed, as shown in Figure 3. This can be 
explained by the fact that Indonesia has the largest territory of forestland in the 
Southeast Asia region (Food and Agriculture Organization of the United Nations, 
2001, Chapter 24). Furthermore, as one of the most biodiverse countries in the 
world, with high rates of forest loss primarily due to agricultural expansion, Indonesia 
has already implemented several types of government-approved CFM schemes both 
in its primary and secondary forests (Putraditama et al., 2019; Resosudarmo et al., 
2019; Santika et al., 2017).

Figure 3. Geographical distribution of the reviewed publications
Note. Whole numbers = total number of articles returned and analyzed for country or sub-region; 
% = proportion of N (rounded) represented by number of articles by country.
N = 22
Source: Authors’ findings.
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Thailand has the second most frequent studies on CFM related to biodiversity 
conservation and local livelihoods, with a total of 18% of all the reviewed studies. 
Over 8,000 communities residing in and around forests in Thailand rely on 
forest resources for their livelihoods, and the decentralization of Thailand’s forest 
ownership and management has been initiated since the late 1990s to address 
the issue with support from nongovernmental organizations (NGOs), the local 
communities themselves, and the government through its Royal Forest Department 
(Chankrajang, 2019). Various researchers, as pointed out in Kongkeaw et al.’s study 
(2019), have observed that CFM in Thailand has been highly successful, particularly 
its community-based mangrove management program, which is widely promoted 
as part of a broader movement in support of CFM. Further, there are three studies 
in Myanmar related to biodiversity conservation and local livelihoods. Myanmar 
lost around 2.7 million hectares of forest between 2010 and 2015, which was the 
third highest in the world in terms of annual net loss (Soe & Yeo-Chang, 2019). 
The government of Myanmar has increased the promotion of CFM as a means 
to conserve its forest areas with the involvement of local communities since the 
advent of its democratization in 2010, with more international support through 
investments for conservation efforts (Allendorf et al., 2018). In general, the studies 
on CFM related to biodiversity conservation and local livelihoods in Southeast Asia 
seem to be very lacking. This may be because some research has been published in 
languages other than English, or has used different terms which were not accurately 
captured through the search string used in this systematic review. From a scholarly 
standpoint, it is therefore very important to agree upon one general terminology 
on CFM, particularly for the Southeast Asian region, so that the development of 
knowledge on this subject can be found and built upon, as it is through common 
terminology that the exchange of knowledge and technology transfer occurs 
(Sager, 1994).

Meanwhile, the lack of studies may simply be associated with inadequate cases to be 
studied, which would mean that the extent of CFM implementation in the region 
is still relatively low. It was exceptionally odd to find out that there were no related 
studies in Malaysia, as the forested area in the country is large. Even though a study 
in Malaysia had revealed the dependency of local communities on forest resources, 
formal CFM schemes had not been implemented in the area being studied (Nelson 
et al., 2015). That is to say, although informal versions of CFM-like practices may 
be occurring in some communities, papers that referred to these were eliminated 
because CFM cannot be secured without formal government intervention. 
Therefore, the Malaysian paper was eliminated along with any others not related to 
formal CFM schemes during the final sifting of irrelevant articles for this review. It is 
noteworthy that this Malaysian study also suggested that CFM needs to be promoted 
in the country to make the community’s dependency on forests more sustainable. 
This indicates that in countries where studies of CFM cannot be found, such as in 
the case of Malaysia, it is for the most part because it has yet to be implemented. 
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The challenge to initiate and implement CFM in Malaysia, according to Gill et al. 
(2009), lies in the Malaysian laws and policies, which reflect the government’s 
reluctance to grant forest management rights to local communities. As to why the 
government is reluctant requires deeper analysis and is beyond the scope of this study, 
but history has recorded that the “forestry in development” discourse had taken 
hold in Malaysia’s postcolonial era by political elites mired in developmentalism 
with antagonism toward local management practices deemed to be “unscientific” 
(Cooke, 1999). Legal support from the government appears to play a significant role 
in the implementation of CFM, as without it, secure CFM would not be attainable, 
as evident in the case of Malaysia. To some extent, how governments can set about 
recognizing the potential for local communities in managing forests will depend 
on how convincing the available literature and empirical evidence are regarding 
CFM as a viable option. In addition, the role of NGOs appears to be needed in 
assisting local communities to claim their environmental management rights and 
to be recognized by the government (Chankrajang, 2019; Kongkeaw et al., 2019; 
Resosudarmo et al., 2019).

3.3 Thematic focus of the selected publications
The next analysis of the selected articles is meant to portray how CFM practices 
in the region relate to the desired outcomes. Based on the thematic focus, the data 
shows that the selected articles for this review fall into three categories: focusing 
on the aspects of biodiversity conservation, on local communities’ livelihoods, or 
both aspects together, as presented in Table 1. Studies to date have predominantly 
focused on both themes, with almost half of the total publications falling into this 
last category (Table 1).

Table 1. Thematic research focus of articles reviewed

Thematic focus Frequency
Biodiversity 6
Livelihoods 6
Biodiversity and livelihoods 10

N = 22
Source: Authors’ findings.

Biological diversity or, as it is better known, biodiversity, according to Wilson (2003) 
is the key to the maintenance of the world; diversity is the property that makes 
resilience possible. As Wilson (2003) further explains, all of the kinds of plants and 
animals living in a given habitat are linked in the food web and are interdependent 
on one another. When a great number of species are eliminated, the local ecosystem 
will decay visibly, resulting from the decrease in the ecosystem’s productivity and 
capacity to sustain life. Knize (2003) also asserts that the forests’ rich biological 
diversity constitutes a complex, interdependent plant and animal community, the 
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essential foundation from which human beings eat and breathe. This means that the 
more biodiverse a forest is, the more productive it will be, and the more benefits 
people will gain from it. The results of analyzing the 22 research articles support 
this argument, with the results indicating that biodiversity conservation and local 
livelihoods are closely related.

Current trends of research studies indicate that CFM in Southeast Asia has overall 
been able to conserve forests and improve local communities’ livelihoods. The 
implementation of CFM has demonstrated its success in reducing deforestation 
(Chankrajang, 2019; Ota et al., 2020; Putraditama et al., 2019; Santika et al., 
2017); hence the attempt to conserve the forest and its biodiversity can be assumed 
to have been achieved as well. Indeed, the forests’ biodiversity in turn provides the 
basis for local communities’ livelihoods, where the diverse benefits from the forest 
are the key for their subsistence (Allendorf et al., 2018; Bridhikitti & Khadka, 2020; 
Feurer et al., 2018; Wulandari et al., 2018). Of all the reviewed publications, there 
was only one study in Indonesia that found that the implementation of CFM has 
been unable to fulfill both its environmental promise and economic opportunities 
in Central Kalimantan (Resosudarmo et al., 2019); and one study in Cambodia, 
Laos, and Vietnam that showed that CFM implementation has only been able to 
mitigate poverty rather than alleviate it (Sunderlin, 2006).

4. Discussion

4.1 The growing attention toward CFM in Southeast Asia
The Southeast Asian countries, apart from Thailand, share a similar colonial past 
(Lim, 2001). The preceding colonial administrations of Southeast Asian countries 
seem to have mandated a centralization of power, where natural resources such as 
forestland remained under centralized political authority even after the countries 
attained their independence (Webb & Shivakoti, 2007). This centralized management 
of forestland and its resources has demonstrated failures in conserving forests and 
maintaining forest cover (Allendorf et al., 2018; Chankrajang, 2019; Feurer et al., 
2018; Kongkeaw et al., 2019). Condoned by the central elite, the destruction of 
the last primary rainforests in Southeast Asia was and is justified on the grounds of 
national development (Sunderlin, 2006), but the economic returns are generally 
concentrated in private profit with little local benefit. Such destruction of rainforests 
for the benefit of the few not only causes habitat loss that further threatens the 
forests’ biodiversity but also often violates the rights of local communities living in 
and near forests.
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As centralized policies have generally failed to prevent forest loss, several governments 
in the region have explored alternative management paradigms and taken important 
steps to either reduce their claims over forests or to increase the rights of local 
communities over forests (Webb & Shivakoti, 2007). Hence, by the end of the 
twentieth century, local communities’ contributions in managing and benefiting 
from the forests on which their livelihoods and culture depended were gradually 
legitimized through various implementations of CFM. The management of natural 
forests in Southeast Asia has been slowly evolving toward decentralization that 
supports community stewardship and involves the formerly excluded local people 
in managing forest resources (Chankrajang, 2019). Through the implementation 
of CFM, local communities are given rights to manage and benefit from the forests 
and are believed to be placed in the best position to protect the forests in their own 
favor, which is in line with Agarwal’s (Agarwal, 1990) assertion that people will 
care for the environment only if they have the legal rights to manage it and to use 
its products.

The result of analyzing the 22 research articles indicates that the trend of research 
on CFM and its impacts on biodiversity conservation and local livelihoods in 
Southeast Asia is moderately increasing, implying that such forest management 
schemes are becoming preferred in the region. The reasons behind such an increase 
are not just because of the failures of centralized management in the past—there 
are various driving forces that have made the prominence of CFM in the region 
possible. In Indonesia for instance, the country’s political dynamics, following the 
fall of the Soeharto regime in 1998, have promoted decentralization that gives 
local governments more authority to manage natural resources including forests 
(Siregar et al., 2007). With a more decentralized government, poor forest margin 
communities have been better able to increase political pressure for CFM to alleviate 
poverty (Putraditama et al., 2019). Likewise, CFM in the Philippines was initiated 
due to the evolving democratization in the country during the 1990s (Hashiguchi 
et al., 2016). Conversely, CFM in Thailand, Cambodia, Laos and Vietnam has been 
practiced informally by the local people for hundreds of years before being promoted 
as part of a national forest policy after advocacy by international organizations 
and NGOs in the late twentieth century (Chankrajang, 2019; Kongkeaw et al., 
2019; Sunderlin, 2006). In Myanmar, both the country’s recent democratization 
and the assistance from international organizations and NGOs promoted the 
implementation of CFM to protect its forest and settle conflicts over land rights 
(Allendorf et al., 2018; Feurer et al., 2018; Soe & Yeo-Chang, 2019). Hence, 
it can be inferred that there are internal and external drivers for the increase of 
CFM in Southeast Asia, without which it becomes more difficult or impossible to 
implement CFM as a means to protect the forests and empower local communities. 
However, the extent to which the internal and external factors are able to promote 
the implementation of CFM is beyond the scope of this review.
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Although studies on the impacts of CFM on biodiversity conservation and local 
livelihoods in Southeast Asia are increasing in number, a common terminology 
is still lacking. The different terminologies regarding CFM in the reviewed 
publications suggest that CFM is perceived differently across Southeast Asian 
scholars and practitioners. As has already been mentioned by Arts and de Koning 
(2017), terminologies regarding the use, management, and conservation of forests 
by communities differ due to the varying extent to which the communities have full, 
partial, or no ownership of the forests. Arts and de Koning (2017) further explain 
that at one end of the spectrum, forest management is fully community-based and 
the forests are 100% owned by the community to manage and benefit. Whereas at 
the other end of the spectrum, communities only participate in state-owned forests 
and have limited access. However, this just shows that decentralization reforms are 
being weakened via insufficient power transfers and inappropriate local institutional 
arrangements, as has been argued by Ribot et al. (2006), in cases where central 
governments still retain control over forests through privatization. It can therefore 
be concluded that the two ends of the spectrum of local communities’ rights and 
ownership over forests are politically determined.

The various arrangements of land tenure of local communities over forests leading to 
the different terminologies can consequently impede the development of knowledge 
in the field in several ways. First, without consensus on a particular terminology for 
the use, management, and conservation of forests by communities, the term for 
such practices becomes too broad so that it is difficult to find related publications 
or other information. Such as in the case for this review, it is exceptionally odd to 
find that relevant studies in the region amount to so few, far fewer than expected, 
whereas in fact forests in the region are abundant and local forest communities are 
prevalent. Second, the various terminologies can cause barriers to working effectively 
with each other and make it especially difficult for researchers to collaborate with 
other researchers and stakeholders involved across national boundaries (Sager, 
1994). Language is already a barrier in this research, and differing terminologies will 
only increase that barrier. And third, a common terminology indicates membership 
of a particular group of expertise, which means that the terms used by one group of 
professionals are not necessarily understood by others. Hence, a common terminology 
would enable researchers and practitioners from a wide field of expertise to work 
together and develop their understanding and practice. Addressing the complexities 
of environmental concerns requires the help of the world community of scientists 
(natural, social, economic, and political); of the world’s religious leaders; and also 
of the world’s people (VanDeVeer & Pierce, 2003). As a member of Minnesota’s 
Department of Natural Resources puts it:

Ecosystems are not only more complex than we think, they’re more complex than we 
can think. So, the more brains you have working on the problem, the better chance 
you have of coming out with something that’s acceptable to everyone or successful. 
(Berkes et al., 2003, p. 37)
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4.2 Factors that hinder the implementation of CFM in 
Southeast Asia
A bottom-up and top-down approach can serve to identify the factors that might 
hinder the implementation of CFM in Southeast Asia. From a bottom-up approach, 
communities’ reluctance to be involved in CFM can be one of the underlying factors 
that hinder the implementation of CFM. Their reluctance can be associated with their 
lack of awareness concerning the benefits that they can derive from CFM projects 
beyond merely material or tangible benefits (Allendorf et al., 2018; Boedhihartono, 
2017; Bridhikitti & Khadka, 2020; Muttaqin et al., 2019; Soe & Yeo-Chang, 2019; 
Wulandari & Inoue, 2018). To address this, an aptly arranged discussion setting that 
does not exclude the local communities in its process is necessary to provide clarity 
to local communities prior to the commencement of any CFM project (Larson et 
al., 2010). In addition, because local people have historically been excluded and 
disadvantaged (Sunderlin, 2006), they can be somewhat skeptical of programs 
that could exploit them. This is why clearly defined rights to manage land will also 
determine their willingness to participate in CFM projects (Suyanto et al., 2004). 
By including them from the very beginning and making room for them to have a say 
on their concerns, accepting their legitimacy and power, space would be created for 
developing collaboration that is grounded in the appreciation of different ways of 
understanding the world (Usher, 2000).

However, issues regarding land rights characterize a top-down situation which refers 
to governments’ dispositions toward devolution of power to local communities. 
Since devolution might be less profitable (in the short to medium term) than 
retaining command-and-control management, with full control of natural resources 
that can be either extracted for revenue or development of infrastructure, it is 
not surprising that many governments are still reluctant to allocate land to be 
managed and utilized by local communities or even take a position opposed to local 
management practices. However, the long-term costs of unsustainable exploitation 
by governments that neglect local interests will far outweigh its short-term profits 
(Boedhihartono, 2017). The drive to change this direction can come from academia, 
among others, with increasing empirical evidence to support the argument that 
environmental management involving local communities can provide solutions 
to environmental problems that benefit from the local communities’ site-specific 
ecological knowledge (Olsson & Folke, 2001).

4.3. Linking local livelihood and biodiversity 
conservation through CFM
The rich biodiversity of forests represents a wide array of values of local, national, 
and global importance and there are many reasons that may underlie concerns for its 
conservation. For the international community, for instance, the loss of biodiversity 
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is considered a global environmental concern demanding an urgent solution to 
protect and conserve the remaining tropical forests (Lévêque & Mounolou, 2003). 
However, the definitions of biodiversity and where it is threatened are mostly 
determined by northern, often urban-based, scientists and conservationists who are 
distant from the forests they want to conserve (Larson et al., 2010). Whether the 
conservation values assigned by foreign experts are relevant to the intricacies of the 
social life of Southeast Asia’s local forest-dwelling communities needs to be taken 
into account because the goods and services that humans derive from biodiversity 
can be viewed from different social and cultural perspectives.

The articles reviewed demonstrate that local communities involved in CFM projects 
in Southeast Asia are mostly concerned about sustaining the forests’ provision for 
their livelihoods. Without adequate knowledge, the use of certain resources can lead 
to their demise and affect whole ecosystems and their functioning (Berkes et al., 
2003). By contrast, the use of forest resources for local communities’ livelihoods 
that is not exploitative has proven rather to improve forest quality (Allendorf et 
al., 2018; Kijtewachakul et al., 2004). A study conducted by Persha et al. (2011) 
in East Africa and South Asia unveiled similar instances where forest systems were 
more likely to have sustainable outcomes (above-average tree species richness and 
subsistence livelihoods) when local forest users participated in forest rulemaking. 
This means that, in fact, local forest communities have the kind of knowledge 
required to sustainably manage forest resources for their livelihoods. Such knowledge 
can be discerned as traditional ecological knowledge (Usher, 2000), as distinct from 
conventional or scientific knowledge.

According to Berkes (2012), traditional ecological knowledge may best be seen as 
an integrated package that includes local knowledge, environmental practices, social 
institutions, and worldviews. Peoples’ worldview of the environment constitutes the 
ideological or ethical basis that will determine their actions toward it. If CFM were 
to make biodiversity conservation compatible with local livelihoods, it is necessary 
to examine whether traditional worldviews are relevant to present-day resource 
stewardship and to re-examine our current attitudes toward the environment. 
Indeed, local contexts and cultures vary globally, and the worldviews of the people 
will also be diverse. These worldviews have culturally different attitudes toward the 
environment that have implications for the management of the environment. Yet, the 
findings of the reviewed articles indicate that forest communities in Southeast Asia 
have worldviews that might be compatible with biodiversity conservation if they are 
given de jure or secure rights to do so.
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5. Conclusion
The results of this systematic review have revealed several points: Studies on CFM 
and its impacts on the biodiversity conservation and local livelihoods in the Southeast 
Asian region have been increasing, as has recognition of the close relationship 
between the two themes. Despite this interest, this field of research lacks a common 
terminology through which to share and build knowledge and understanding. 
Acknowledging the growing relevance of CFM in meeting multifunctional 
objectives of sustainable forest management, scholars’ attention toward such forest 
management practice is increasing. The increase of CFM studies in Southeast Asia 
indicates that its practice is also increasingly preferred, which is possibly due to 
the many driving forces that come from either outside of the country or within it. 
Amid this growth in CFM in the region, the challenge going forward lies in how to 
develop it as a means to protect the forests and the rich biodiversity they harbor, and 
to empower local and indigenous people who call the forests their home.

Forests and people are diverse across the region, and our understanding of CFM 
depends on the studies of it. Developing a clear and common terminology regarding 
the use, management, and conservation of forests by communities is likely to make 
it easier to develop successful CFM in the region. With a common terminology, 
scholars and practitioners would be able to collaborate across national boundaries and 
fields of expertise to focus on specific forest management practices with minimum 
ambiguity. However, a common terminology must take care not to undermine the 
diverse cultures and communities across the region, but rather serve as an umbrella 
term for forests being managed by local forest-based people. Since the extent to 
which the communities have full, partial, or no ownership of and legal rights to 
manage forests can be perceived as political, the use of terminology determined by 
such political dynamics can be ruled out for the sake of research convenience when 
the research has an emphasis on community management. CFM can be used as an 
umbrella term for the management practices of groups of people who have been 
granted rights over forest land regardless of the various types of tenure that exist.
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Introduction
Persistently high and rising levels of greenhouse gases (GHGs) in the atmosphere 
underline the importance of rapid reductions in GHG emissions if we are to avert 
catastrophic global warming. Repeated warnings about the climatic effects of high 
levels of GHG emissions (Intergovernmental Panel on Climate Change [IPCC], 
2018) have not provided the political impetus to mitigate in many countries. 
Against this backdrop of inertia, activists and analysts have asked when and where 
might we expect leaders to make commitments to emissions declines. Analyses of 
national plans for emissions reductions, produced for the United Nations’ 2015 
Paris Conference of the Parties (COP21), presented here and elsewhere (den Elzen 
et al., 2016; Pauw et al., 2018; van Soest et al., 2017), provide an initial answer to 
this question. We quantify the Paris commitments to emissions reductions and use 
the variations in these numbers across countries to investigate the circumstances 
that elicit pledges of large-scale emissions reductions from leaders.

The commitments to reduce emissions come from national plans for reductions 
in GHG emissions submitted by countries who participated in the 2015 United 
Nations’ COP21 meeting in Paris. The plans, referred to as “nationally determined 
contributions” (NDCs), were part of a “pledge and review” process, first agreed 
upon at the 2009 Copenhagen COP15, in which countries pledged to reduce GHG 
emissions by a certain amount by a given date. At later COP meetings, the national 
delegations would review their progress in reducing emissions and adjust their plans 
accordingly (Rose et al., 2017). With each successive revision, the NDCs would 
become more ambitious about emissions reductions. Since these initial mitigation 
commitments are the foundation upon which future emissions reduction pledges 
rest, understanding the conditions that shaped these initial pledges is important for 
understanding future pledges and future emissions reductions.

The Paris NDCs represented a shift in climate politics because, unlike earlier 
agreements, they were voluntary and all countries agreed to produce them. For this 
reason, the structure of the Paris NDCs has been called a “radically new approach” 
to climate governance (Joyce, 2015, para. 3). The voluntary nature of the NDCs 
made them a “bottom-up” approach to climate mitigation in which variable 
conditions within countries shaped the size of national commitments to emissions 
reductions (Vandyck et al., 2016). The United Nations Framework Convention on 
Climate Change (UNFCCC) secretariat acknowledged the circumstantial character 
of these pledged mitigation efforts. In their words, “each climate plan reflects the 
country’s ambition [emphasis added] for reducing emissions, taking into account 
its domestic circumstances and capabilities” (UNFCCC, 2018, para.  5). Thus, 
it is reasonable to characterize countries as having approaches to GHG emissions 
reductions and to expect that these approaches will reflect the different political, 
economic, and ecological circumstances of the participating countries. Variations in 
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pledges to reduce emissions would therefore provide an opportunity to investigate 
how contextual factors have influenced different countries’ commitments to large-
scale emissions reductions.

It is very possible that countries’ pledged emissions reduction commitments will not 
align with their actual emissions reductions. Although measuring whether countries 
actually reduce emissions in line with their Paris NDCs falls outside the boundaries 
of the present analysis, we note that other recent case study research has found that 
the act of pledging to reduce emissions can generate the political impetus necessary 
to take initial steps to reduce emissions (Flagg, 2019). We expand the scope of 
research on emissions reductions commitments through a large cross-national 
comparative study.

Climate change researchers over the last decade have called for this type of “large-N” 
comparative study of national climate policies (Bernauer, 2013, p. 434; Le Quere 
et al., 2019).2 Comparisons of differences between the climate policies of Annex 1 
(developed) countries and non-Annex 1 (developing) countries in the Kyoto Protocol 
have established some basic tendencies that run across earlier climate policies.3 The 
extent of economic development in countries shaped plans for mitigation and for 
ratification of the 1997 Kyoto Protocol (Givens, 2014; Zahran et al., 2007). Initial 
evidence suggests that, despite being heralded as a “radically new approach” to 
climate governance, a similar pattern may have emerged in the NDCs. For example, 
developing countries often make their NDC commitments at Paris conditional on 
the receipt of financial assistance from developed countries to meet some of the costs 
of mitigation (Pauw et al., 2019).

However, the absence of a valid and reliable measure of mitigation efforts has 
handicapped some early analytic efforts to assess whether these old distinctions in 
policy hold up, or whether new patterns have emerged. For example, some prior 
research draws gross distinctions between developed and developing countries 
without identifying the proximate causes for some countries but not others ratifying 
the Kyoto Protocol (Zahran et al., 2007). To move beyond these generalities, we 
construct a quantitative measure of mitigation efforts—the proposed emissions 
reduction (PER) score—and use it to describe differences in national mitigation 
plans. We then analyze covariations between nations’ scores and other socioeconomic 
indicators. These analyses identify three sets of social forces that appear to account 
for differences in the levels of ambition in the NDCs.

2  A “large-N” comparative study refers to research that compares data from a large number (N ) of sources.
3  The United Nations’ Climate Change Convention, established at the 1992 Rio de Janeiro meeting, created 
a regulatory approach that distinguished between two types of nations: Annex  I developed countries and non-
Annex 1 developing countries.
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The determinants of pledged reductions in 
emissions: Three theoretical approaches
Three fundamental patterns in the relationships between societies and their natural 
environments offer potential explanations for cross-national differences in the 
emissions reductions pledged at the Paris conference. One line of argument stems 
from ecological modernization (Mol et al., 2009) in industrialized societies. The 
distal cause for differences in commitments to emissions reduction is economic 
development. This is why early ecological modernization theory was developed in 
and initially applied to societies in Western Europe (Mol & Sonnenfeld, 2000). 
Economic development has both accelerated GHG emissions and created affluent 
societies with the political and technological means to reduce GHG emissions 
through the introduction of more fossil fuel–efficient technologies. Following this 
line of reasoning, emissions from the fossil fuels that power industrial technologies 
have, in large part, driven climate change, so the substitution of newer, more 
fuel-efficient technologies for older, dirtier, less fuel-efficient technologies should 
spur reductions in overall emissions. Fisher and Freudenburg (2001) called this 
process “superindustrialization.” Applying this line of argument to plans for future 
emissions reductions, ecological modernization theorists would argue that the most 
ambitious plans for emissions reductions should come from those societies that have 
already achieved substantial reductions in emissions through the development of 
cleaner, more fuel-efficient technologies. Past success in emissions reductions would 
encourage state planners to accept the challenge of making further reductions 
in emissions.

An alternative societal dynamic that might shape the substance of NDCs has its 
origins in the treadmill of production theory (Gould et al., 2008). According to 
this political–economic dynamic, industrialized societies dominated by large firms 
extract natural resources from the environment and return harmful additions back 
into the environment (Rudel et al., 2011). Companies, agencies, and individuals 
purchase a continuous stream of these products (Givens, 2014). Since the owners 
of these enterprises seek an unending stream of profits, both they and the firms’ 
workers appear to be caught on a treadmill of production.

Not all firms emit large amounts of greenhouse gases during the course of their 
economic activities. For example, service industries probably generate relatively small 
volumes of greenhouse gases compared with manufacturing and mining companies. 
This line of argument about emissions intensity across different industrial political 
economies can be extended to regional political economies. In places where GHG-
intensive production processes characterize regional treadmills of production, 
political and economic elites would be reluctant to curtail emissions because it would 
come at great economic cost to owners and workers. For example, regions in the 
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United States that produce large volumes of GHG-rich fuels like coal would refuse 
to create NDC plans for large-scale emissions declines (Fisher, 2004). The  same 
pattern should prevail transnationally, with oil-producing regions like the Middle 
East submitting plans for NDCs that do not reduce GHG emissions.

A third societal dynamic that may help explain countries’ pledges is world society 
theory. This approach emphasizes that countries become similar to one another 
as norms propagate across state lines (Frank et al., 2000; Hironaka, 2014). 
In this approach, civil society plays an important role for spreading norms about 
curbing climate change (Hironaka, 2014). This line of influence has been visible 
at the recent UNFCCC COP meetings where representatives from international 
nongovernmental organizations (INGOs) have gathered to press for collective 
action to limit further warming. Taken together, the leaders and members of these 
organizations constitute the sinews of civil society. In countries where many citizens 
belong to INGOs, global culture is more highly institutionalized (Hironaka, 2014). 
It is in these contexts, with a high degree of institutionalization of the world society, 
that we would expect activists for the INGOs to shape political processes in ways 
that would expand the scale of planned emissions reductions in the NDCs.

While the above discussion highlights a global process of isomorphism, similar 
normative dynamics may explain some of the regional convergence in NDCs. Sikkink 
(2011), for example, found that the norm of holding heads of state accountable for 
human rights violations spread first among countries in the same geographic region 
before becoming a global phenomenon. In a similar fashion, countries may mimic 
the emissions reduction pledges of their neighbors. Membership in organizations of 
states might also, through the spread of norms (DiMaggio & Powell, 1983; Rose 
et al., 2017), induce the adoption of similar plans for emissions reductions among 
the members. Discussions sponsored by regional organizations like the European 
Union (EU) or the Organization of Petroleum Exporting Countries (OPEC) could 
facilitate the spread of similar policies across state lines, thus leading to a kind of 
neighboring effect in which countries mimic the actions of other nearby or similarly 
situated countries. Previous research provides some evidence of this neighboring 
effect. For example, using data from 24 developed countries between 2006 and 
2012, Tobin (2017) found that the combination of being a member of the EU, 
having high GDP per capita, and having few political constraints was conducive to 
having more ambitious climate policies. The ecological modernization, treadmill of 
production, and world society theories all generate distinct hypotheses about the 
social forces that have shaped the substance of NDCs.

• H1: Countries with previous declines in GHG emissions adopted more ambitious 
mitigation pledges in their NDCs.

• H2: Countries with fossil fuel–based political economies adopted less ambitious 
mitigation pledges in their NDCs.
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• H3: Countries in which citizens hold greater membership in environmental 
INGOs adopted more ambitious mitigation pledges.

While we distinguish between each hypothesis for the sake of clarity and because 
each hypothesis suggests a distinct societal dynamic, the three theoretical approaches 
are not mutually exclusive. For example, the treadmill of production could explain 
why, in an oil-dependent regional economy like the Middle East, the NDCs tend to 
preserve GHG emissions at their current levels. At the same time, this lenient norm 
about GHG emissions could have spread across countries in the Middle East, per 
world society theory, to create a uniform pattern among the NDCs from the region. 
Similarly, large firms with treadmill-like production processes would have the capital 
to reduce GHG emissions from their products through ecological modernization at 
the same time that the sheer volume of products coming off their treadmill-like 
assembly lines sustains a high level of emissions.

Governance practice provides an additional, proximate explanation for variations 
in NDC commitments. It represents a control variable in this study in that it 
would work in tandem with the other theoretical approaches, outlined above, in 
explaining variations in NDCs. Previous research provides ample evidence that good 
governance is associated with higher levels of commitment to climate policies. States 
with more civil liberties implemented more components of the UNFCCC regime 
(Dolšak, 2009). States with greater political openness and higher scores on indices 
of democracy were more likely to ratify the Kyoto Protocol (Zahran et al., 2007). 
In contrast, among industrialized democracies, countries with higher perceptions 
of political corruption have had weaker climate policies (Rafaty, 2018). Flagg 
(2015) found that countries that score highly on global indices of good governance 
were more likely than other countries to pledge to become carbon neutral (i.e., to 
achieve net zero emissions) in the future. Countries with good governance promise 
and provide public goods with greater independence from the influence of special 
interest groups like the fossil fuel industries (Fisher, 2004). Strong states have 
a greater capacity to mobilize people for collective efforts (Migdal, 1988). Given 
these governance capacities, delegations in countries with good governance would 
have more confidence in their ability to achieve substantial reductions in emissions 
and would be more likely to pledge these reductions as goals in NDC plans. For 
these reasons, countries with high scores on governance would pledge ambitious 
reductions in GHG emissions at the Paris meetings.
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Materials and methods

Dependent variable—the proposed emissions reduction 
(PER) score
The substantive and methodological contributions of the paper begin with 
a  quantified measure of an NDC’s pledged decline in emissions, that is, of its 
ambition; the PER score. The PER score incorporates (1) a country’s pledged 
percentage decline in emissions, and (2) its baseline year for calculating emissions 
declines. This metric is the dependent variable in the multivariate analysis presented 
below. The data for the construction of a country’s level of ambition in its NDC 
comes from the INDC4 Dashboard of the CAIT Climate Data Explorer website 
(World Resources Institute [WRI], n.d., table). This information on percentage 
declines in emissions and baseline years comes from the summary information for 
each NDC that is listed in the “(I)NDC summary” column of the table available 
at this website. Where the NDC commits a country to a percentage decline in 
emissions and establishes a baseline year for realizing this goal, we can compute the 
proposed numerical decline in emissions for that country and include it in the study.

Some NDCs do not meet these criteria and are therefore not comparable with other 
NDCs because they do not set quantifiable emissions reduction goals. Where the 
emissions commitment is conditional on the uncertain receipt of financial assistance 
from other countries, we cannot calculate an emissions decline commitment for that 
country. For example, if assistance from wealthy donor states is not forthcoming or 
is not large enough from the point of view of the recipient countries, then they may 
take little action to reduce emissions (Pauw et al., 2019). These contingencies do 
not make for predictable emissions declines. As a result, if the (I)NDC summary 
information in the CAIT database (WRI, n.d.) gives the emissions pledge as 
contingent on the receipt of foreign aid, we had to exclude the country from 
the study.

Similarly, several large countries such as China and India have made their 
commitment in terms of percentage declines in emissions per unit of GDP. Because 
these NDCs do not specify an upper limit for their GDPs, their aggregated emissions 
and emissions declines cannot be projected for a target year. For this reason, these 
“energy intensity” NDCs cannot be meaningfully compared with the NDCs that 
project percentage emissions declines from a baseline year for a particular target year.

In sum, we excluded the conditional NDCs and the energy intensity NDCs from 
the analysis because they could not be compared with the quantifiable NDCs.

4  INDC = intended nationally determined contribution.



Human Ecology Review, Volume 27, Number 1, 2021

30

After reviewing each country’s information on the INDC Dashboard of the CAIT 
Climate Data Explorer (WRI, n.d.), we calculated the PER scores. Table 1 contains 
the list of countries included in the analysis and their PER scores. Table  2 lists 
the countries excluded from the analysis because they did not submit quantifiable 
NDCs. Almost all of the countries without quantifiable NDCs come from the 
Global South. Missing data on some of the independent variables for a further 11 
countries (Andorra, Cook Islands, Eritrea, Liechtenstein, Marshall Islands, Monaco, 
North Korea, Oman, Palestine, San Marino, and the Federated States of Micronesia) 
reduced the number of cases to 126 countries whose NDCs could be compared 
and analyzed. The 11 countries excluded from the analysis on the basis of missing 
data share a tendency to be small (in land area and population size) in comparison 
to countries included in the sample. Small size may account for the difficulty in 
obtaining relevant data from these countries. The emissions from the 126 countries 
in the study collectively represented about 58% of global GHG emissions from 
2014 (WRI, n.d.).

Table 1. List of countries in sample and proposed emissions reduction (PER) scores

Nation PER 
score

Nation PER 
score

Nation PER 
score

Nation PER 
score

Afghanistan 26.40 Czech Republic 10.00 Japan −3.00 Republic of 
the Congo

−13.00

Albania 28.50 Democratic 
Republic of Congo

23.00 Jordan 26.00 Romania 13.00

Algeria 33.00 Denmark −24.00 Kazakhstan −15.00 Russia −27.50
Angola 5.00 Djibouti 0.00 Kenya 10.00 Sao Tome 

and Principe
16.00

Argentina 21.60 Dominica −20.70 Kiribati 27.20 Senegal 35.00
Australia −12.00 Dominican Republic −5.00 Kyrgyzstan 27.38 Serbia −9.80
Austria −21.00 Ecuador 12.40 Latvia 9.00 Seychelles 11.00
Azerbaijan −35.00 Equatorial Guinea 0.00 Lebanon 25.00 Slovakia 0.00
Bahamas 10.00 Estonia 2.00 Lesotho 30.00 Slovenia −5.00
Bangladesh 35.00 Ethiopia −24.00 Liberia 25.00 Solomon 

Island
−5.00

Barbados −5.00 Finland −24.00 Lithuania 6.00 South Korea 3.00
Belarus −28.00 France −22.00 Luxembourg −25.00 Spain −11.00
Belgium −20.00 Gabon −15.00 Macedonia 7.00 Sri Lanka 36.50
Benin 27.37 Gambia −9.40 Madagascar 26.00 St. Kitts 5.00
Bosnia 38.00 Georgia 25.00 Maldives 30.00 St. Lucia 17.00
Botswana 5.00 Germany −23.00 Malta −4.00 St. Vincent 13.00
Brazil −22.00 Ghana 25.00 Mauritania 17.70 Sweden −25.00
Bulgaria 15.00 Greece −1.00 Mexico 15.00 Switzerland −50.00
Burkina Faso 33.40 Grenada −10.00 Moldova −65.50 Tanzania 25.00
Burundi 37.00 Guatemala 3.80 Mongolia 26.00 Thailand 20.00
Cambodia 13.00 Guinea −9.00 Montenegro −30.00 Togo 28.86
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Nation PER 
score

Nation PER 
score

Nation PER 
score

Nation PER 
score

Cameroon 13.00 Haiti 35.00 Morocco 23.00 Trinidad and 
Tobago

25.00

Canada −15.00 Honduras 25.00 Namibia −49.00 Tuvalu −40.00
Central African 
Republic

35.00 Hungary 8.00 Netherlands −21.00 Uganda 18.00

Chad 21.80 Iceland −40.00 New Zealand −15.00 Ukraine −40.00
Chile −13.00 Indonesia 11.00 Niger 36.50 United 

Kingdom
−22.00

Colombia 20.00 Iran 36.00 Norway −40.00 USA −12.00
Comoros −44.00 Iraq 30.00 Paraguay 30.00 Venezuela 20.00
Costa Rica −3.00 Ireland −15.00 Peru 10.00 Vietnam 32.00
Côte d’Ivoirea 12.00 Israel −11.00 Philippines −30.00 Yemen 26.00
Croatia 8.00 Italy −18.00 Poland 8.00
Cyprus −9.00 Jamaica 32.20 Portugal −13.00

Note. N = 126. Negative numbers represent proposed emissions declines. a Côte d’Ivoire is listed as 
“Ivory Coast” at the source.
Source: Authors’ data generated from data at CAIT Climate Data Explorer—Paris Contributions Map—
INDC Dashboard (WRI, n.d.).

Table 2. Countries that made nationally determined contributions (NDCs) that are 
not comparable with other NDCs in sample

Antigua and Barbuda Malaysia Somalia
Armenia Mali South Africa
Bahrain Mauritius South Sudan
Belize Mozambique Sudan
Bhutan Myanmar Suriname
Bolivia Nauru Swaziland
Brunei Nepal Tajikistan
Cabo Verdea Nigeria Timor-Leste
China Niue Tonga
Cuba Qatar Tunisia
Egypt Pakistan Turkey
El Salvador Palau Turkmenistan
Fiji Panama United Arab Emirates
Guinea Bissau Papua New Guinea Uruguay
Guyana Rwanda Uzbekistan
India Samoa Vanuatu
Kuwait Saudi Arabia Zambia
Laos Sierra Leone Zimbabwe
Malawi Singapore

Note. N = 56. a Cabo Verde is listed as “Cape Verde” at the source.
Source: CAIT Climate Data Explorer—Paris Contributions Map—INDC Dashboard (WRI, n.d.).



Human Ecology Review, Volume 27, Number 1, 2021

32

The sample, while missing some large countries like India and China, ranges across 
some primary socioeconomic and geographic divides that distinguish countries from 
one another on the climate change issue. There are large subsamples of countries 
from the less developed Global South as well as the more developed Global North. 
The sample also contains more vulnerable small island states as well as less vulnerable 
large continental states. It includes more variation in global economic development 
than the samples used in recent work on cross-national climate policy stringency 
(Rafaty, 2018), climate policy ambition (Tobin, 2017), and emissions reduction 
(Le Quere et al., 2019) that were limited to analyses of industrialized countries.

The sample contains 28 EU countries who submitted a collective NDC, and then, 
through a burden-sharing protocol, outlined individual NDCs for each country 
(European Commission, Directorate-General for Climate Action, 2016). We use 
these burden-sharing goals to calculate the emissions reduction ambitions for 
individual EU countries. Table 1 lists the PER scores for individual countries in 
the EU.

The quantifiable NDC plans have three dimensions. First, there is a target date. 
The plans indicate the year by which a country will have achieved the stipulated 
percentage decline in emissions. Many state officials preferred 2030 as a target date, 
perhaps because the United Nations Environmental Programme (UNEP) chose 
2030 as the date for assessing global progress in emissions reductions. UNEP (2017) 
officials argued that the world needs to achieve a 30% decline in emissions by 2030 
to have a reasonable chance of limiting global warming to a 2°C increase. So many 
countries chose 2030 as a target date that there is little variation in target dates 
across countries. For this reason, target dates do not figure centrally in the analyses 
in this paper.

Second, NDCs specify a percentage decline in total carbon emissions, for example, 
a 25% decline or a 40% decline in emissions from a business-as-usual scenario in 
the baseline year. Third, the NDCs stipulate a baseline year, like 1990, 2005, or 
2030. GHG emissions in that baseline year establish a benchmark from which the 
percentage declines in emissions will be calculated. As Rowan (2019) points out, the 
choice of a baseline year has a large impact on the degree of difficulty in achieving 
an emissions reduction goal. During the twentieth and twenty-first centuries, GDPs 
and GHG emissions increased over time, but the increases in GHG emissions were 
slower, due no doubt to the gradual decoupling of economic growth from energy 
consumption (Jorgenson & Clark, 2012). This pattern has implications for the 
selection of a baseline year in the NDC plans. Some countries would choose an 
early year, like 1990, when economies were relatively small and total emissions were 
relatively low. Then they would choose a percentage decline of some magnitude, like 
40%, from the level of emissions in the baseline year. Given the relatively small size 
of the 1990 economy and emissions relative to later years, a 40% decline in emissions 
from that year would produce a low volume of permissible GHG emissions. Other 
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countries might choose a decline of a similar magnitude (45%), but elect a much 
later baseline year, like 2030. In this instance, that country’s economy would have 
an additional 40 years to grow from 1990, so the economy and associated GHG 
emissions would be much larger than it was in 1990. Poorer countries would choose 
later baseline years to give their economies more time to grow before phasing in 
emissions reductions that could restrict economic growth. Although the spread 
of clean energy sources would reduce the carbon (energy) intensity of each $1 of 
output by the later baseline date, the overall level of allowable emissions would still 
be higher because the economy and the volume of associated emissions would have 
grown larger since 1990. A 40% decline in emissions in the larger 2030 economy 
therefore allows for a higher level of emissions than a 40% decline in a much 
smaller 1990 economy. However, if the countries choosing a 1990 or 2005 baseline 
year for their emissions reductions have larger economies than countries choosing 
a 2030 baseline year, then the amounts of actual emissions in 2030 might become 
more equal across countries compared with the distribution of emissions across 
countries in 1990 (Zimm & Nakicenovic, 2020). This convergence in emissions 
occurs because the poorer countries with lower emissions get a chance to grow their 
economies before they begin serious efforts to reduce emissions.

The countervailing effects of a high percentage reduction in emissions and a late 
baseline year can be captured if we use the following formula to quantify the level 
of emissions reduction ambition in an NDC plan.

PER Score = −1 × (ER goal % – [Baseline year – 1990]) (1)

This formula produces an ordinal level, the PER score, for the countries in our 
dataset. The multivariate analysis in this paper analyzes variations across countries in 
these PER scores. Equation 1 multiplies through by −1 so that negative scores on the 
dependent variable represent pledged emissions declines. Conversely, countries with 
positive scores on the dependent variable signify that they plan to allow some growth 
in the volume of emissions in the interval between 2015 and the target year (usually 
2030). For example, Afghanistan pledged a 13.6% reduction in emissions from 
a business-as-usual scenario in the baseline year of 2030, making its PER score 26.4, 
which indicates a relatively high level of permissible future emissions. Conversely, 
Switzerland committed to a 50% reduction in emissions from a business-as-usual 
scenario in the baseline year of 1990, making its score −50. This negative score 
indicates pledged emissions reductions. As seen in Table 1, there is wide variation in 
values on the pledged emissions reduction variable, with scores ranging from −65.50 
to 38. 

This measure of planned reductions in emissions is not without fault. It assumes 
that emissions and emissions intensity will change over time in uniform ways 
across countries, which plainly has not occurred. Still, Equation 1 offers a useful 
first approximation of the ambition represented by NDC pledges in the Paris 
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Agreement. Descriptive statistics appear in Table 3 and bivariate correlations appear 
in Table 4. To ensure that our predictor variables predate our pledged emissions 
reduction variable, we collected data for the control and independent variables from 
2010 or earlier, unless otherwise noted.

Table 3. Descriptive statistics

Mean Standard 
deviation

Minimum Maximum

Dependent variable
PER score 3.307 23.371 −65.50 38.000
Independent variables
Emissions declines 1990–2010 0.469 1.795 −9.97 8.770
Middle East (dummy variable) 0.060 0.245 0.00 1.000
INGO memberships 1169.170 1126.530 0.00 4226.000
Control
Governance 0.053 1.029 −1.743 2.229

Note. N = 126. NDC = nationally determined contribution; PER = proposed emissions reduction; 
INGO = international nongovernmental organization.
Source: Authors’ findings.

Table 4. Bivariate correlations

PER score Emissions declines 
1990–2010

Middle 
East

INGO 
memberships

Governance

PER score 1.000
Emissions declines 
1990–2010

.206* 1.000

Middle East .278** .144 1.000
INGO 
memberships

−.425*** −.161 −.134 1.000

Governance −.446*** −.060 −.169 .723*** 1.000

Note. N = 126. NDC = nationally determined contribution; PER = proposed emissions reduction; 
INGO = international nongovernmental organization.
*p <.05. **p <.01. ***p <.001.
Source: Authors’ findings.

Independent variables—prior emissions declines; the 
Middle East region; the salience of INGOs; governance
Changes in GHG emissions between 1990 and 2010
This variable measures changes in gigatons of GHG emissions between 1990 and 
2010 (Climate Watch,  2020). This variable measures the extent to which earlier 
processes of ecological modernization shaped the variations in NDCs across 
countries in 2015. Larger declines in past GHG emissions signal a process of 
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ecological modernization in which cleaner technologies replaced dirtier, fossil fuel-
powered technologies. Economies with larger GDPs will have more capital to expend 
on the development of these new technologies, so ecological modernization would 
concentrate in countries with higher GDPs. The greater the emissions declines 
between 1990 and 2010, the more ecological modernization has occurred, and this 
record of achievement would encourage the creators of an NDC to pledge a large 
decline in emissions for 2030.

Regional dummy variable—the Middle East
This variable provides an admittedly inexact measure for variations in regional 
political economies that would measure the degree to which a fossil fuel–based 
treadmill of production characterizes a geographical cluster of countries. The Middle 
East contains the most fossil fuel–dominant treadmill of production of all of the 
world’s regions. The managers of a fossil fuel–based treadmill of production would 
not approve a NDC plan that would reduce the use of fossil fuels and thereby reduce 
GHG emissions.

The salience of INGOs
This variable measures the influence of international civil society on the politics 
of crafting NDCs in individual countries. It is the “natural log of total number of 
INGOs in which citizens of a country hold membership” (Hironaka, 2014, p. 165). 
Data were calculated from the Union of International Associations, 1948–1999 
(Longhofer & Schofer, 2010). This measure captures the influence of all INGOs, 
and is considered the “conventional way to operationalize the influence of world 
society and global culture” (Hironaka,  2014,  p.  165). The more international 
organizations in which the citizens of a country hold memberships, the more 
influence global culture and movements would have in a country, and this influence 
would encourage planners to increase emissions reductions in the NDC.

A control variable—governance
We include a control variable—a nation’s quality of governance—in the multivariate 
analysis. This variable measures government effectiveness in 2010. The measure 
comes from the World Bank’s Worldwide Governance Indicators database (World 
Bank, n.d., series “Government Effectiveness: estimate”). The measure “captures 
perceptions of the quality of public services, the quality of the civil service and the 
degree of its independence from political pressures, the quality of policy formulation 
and implementation, and the credibility of the government’s commitment to 
such policies” (World Bank, n.d., metadata for series “Government Effectiveness: 
estimate”). Scores range from −2.5 to 2.5, with positive numbers indicating a well-
received system of governance.
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Table  5 presents mean NDCs for well known regions and groups of countries. 
To demonstrate the similarity of within-region PER scores, Table 6 provides detailed 
descriptions of the NDCs across two regions, the European Union periphery and 
the Middle East. Table 7 presents a multivariate analysis of the variations in the PER 
scores across countries. To assess the predictive power of the different theoretical 
approaches discussed above, we computed a General Linear Model rather than an 
Ordinary Least Squares Model for the variations in the NDCs. Table 7 reports the 
coefficients and the robust standard errors for this model. Equation 1 does suffer 
from heteroscedascity, so we have computed robust standard errors. To reduce 
problems of multi-collinearity in the equation, we did not include GDP as a control 
variable in the equation.

Results
Table 5 shows differences in the mean characteristics of the NDCs (pledged declines 
in emissions, baseline years for calculating the declines, and overall PER scores). 
It sorts the PER scores by countries in different regional (Middle East, Sub-Saharan 
Africa, Latin America and Caribbean) and organizational (Alliance of Small Island 
States [AOSIS], OPEC) groupings.

Table 5. Nationally determined contributions (NDCs) by organizations and regions: 
Percentage pledged declines, baseline year, and overall proposed emissions 
reduction (PER) scores

Groups of countries Pledged decline in 
emissions (%)a

Baseline year for 
calculating emissionsa

PER score#b

AOSIS?
No 23.39 2016 3.00
Yes 28.35 2023 5.09
OPEC?
No 24.23 2016 2.48
Yes 21.94 2029 17.34*
Sub-Saharan Africa?
No 23.89 2014 0.52
Yes 24.79 2027 12.20**
Latin America & Caribbean?
No 24.39 2016 1.94
Yes 22.81 2022 9.40
Middle East? 
No 24.89 2016 1.62
Yes 12.45* 2030 28.17**
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Groups of countries Pledged decline in 
emissions (%)a

Baseline year for 
calculating emissionsa

PER score#b

European Union?
No 24.34 2020 6.45
Yes 23.22 2005 −8.22**

Note. N = 126. # = Higher number indicates more emissions relative to 2015. AOSIS = Alliance of Small 
Island States; OPEC = Organization of Petroleum Exporting Countries.
*p <.05. **p <.01.
Source: a CAIT Climate Data Explorer—Paris Contributions Map—INDC Dashboard (WRI, n.d.); 
b Authors’ data.

Countries in the Middle East committed to smaller percentage declines in emissions 
(−14%) than other countries (−29%). The most dramatic differences between NDCs 
have to do with the baseline years chosen by countries. Countries chose to either 
frontload or backload their cuts in emissions. The frontloaded strategy chooses 
an early year like 2005 and calculates the percentage decline in emissions from 
emissions in that year. The backloaded strategy calculates the decline in emissions 
for a later year, typically 2030, when the economy will be larger and the volume of 
emissions will be higher, so it permits more emissions. Virtually all of the poorer 
countries chose to backload their emissions cuts. The wealthier countries usually 
frontloaded their emissions cuts.

In Table  6, the PER scores from countries of two regions, the European Union 
periphery and the Middle East, illustrate how uniform the NDCs can be within 
geographical regions. Despite great differences in wealth, countries on the periphery 
of the EU pledged ambitious reductions, in line with the pledges adopted by their 
neighbors in the EU. Countries as economically diverse as Azerbaijan, Russia, and 
Switzerland adopted pledges similar to each other and to their EU neighbors. The 
NDCs in the Middle East also show a similar degree of uniformity, but in their region 
the pledged reductions were small. All pledges made by countries in the Middle East 
correspond with a greater permissible level of future emissions. The patterns in both 
regions, consistent with world society theory, suggest that norms about emissions 
reduction commitments spread from nation to nation within regions.

Table 6. Intra-regional similarities in nationally determined contribution 
(NDC) pledges

Country NDC pledged % 
decline in emissionsa

Baseline year for calculating 
emissions declinesa

PER score#b

The European Union Periphery
Albania 11.5 2030 28.5
Azerbaijan 35 1990 −35
Belarus 28 1990 −28
Iceland 40 1990 −40
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Country NDC pledged % 
decline in emissionsa

Baseline year for calculating 
emissions declinesa

PER score#b

Kazakhstan 15 1990 −15
Moldova 65.5 1990 −65.5
Montenegro 30 1990 −30
Norway 40 1990 −40
Russia 27.5 1990 −27.5
Serbia 9.8 1990 −9.8
Switzerland 50 1990 −50
Ukraine 40 1990 −40
The Middle East
Afghanistan 13.6 2030 26.4
Algeria 7 2030 33
Iran 4 2030 36
Iraq 15 2030 30
Jordan 14 2030 26
Lebanon 15 2030 25
Morocco 17 2030 23
Yemen 14 2030 26

Note. # = Higher number indicates more emissions relative to 2015.
Source: a CAIT Climate Data Explorer—Paris Contributions Map—INDC Dashboard (WRI, n.d.); 
b Authors’ data.

Table 7. General linear model of nationally determined contributions (NDCs) from 
the Paris Agreement: Parameter estimates and robust standard errors

Emissions declines 1990–2010 1.739*
(.950)

Middle East 17.942***
(3.686)

INGO memberships in Nation −.004*
(.002)

Governance (a control) −6.328**
(2.456)

Note. N = 126. The first number is the parameter associated with that variable in Equation 1. The figure 
in parentheses is the robust standard error for that variable. INGO = international nongovernmental 
organization.
*p <.10. **p <.05. ***p <.001. R2 = .255.
Source: Authors’ findings.
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Table  7 presents the multivariate analysis of the PER scores. In accord with 
ecological modernization theory, the larger the emissions declines between 1990 
and 2010, the more likely it was that a country would pledge large-scale and early 
emissions declines in their NDCs. As expected in treadmill of production theory, 
the Middle East, a region dependent on oil production for it economic sustenance, 
showed an aversion to cutting emissions by reducing the use of fossil fuels. In line 
with the expectations from world society theory, the larger the number of INGO 
memberships within a country, the more likely it is that a nation will pledge large-
scale and early emissions declines. Finally, the control variable, governance, is 
associated with larger pledged emissions declines.

Discussion
The 2015 Paris Agreement ushered in a new “pledging by all” era in global climate 
politics in which participating countries promised to reduce emissions (Rose et al., 
2017). In this circumstance, the overall magnitude of the promised emissions 
reductions would appear to depend on the political dynamics in individual 
countries. This paper investigates these dynamics by looking for substantive patterns 
in emissions reductions that run through the 126 comparable plans submitted for 
the COP21 in Paris. The quantitative patterns that run through these NDCs can be 
summarized as paths to emissions abatement (van Soest et al., 2017).

The results of this analysis reveal that there appear to be two paths to pledged 
emissions reductions in the Paris NDCs: the frontloaded approach and the 
backloaded approach. These paths had their origins in the UNFCCC meeting in 
Rio de Janeiro in 1992 when UNFCCC officials decided to treat two groups of 
countries differently. At that time, Annex 1 (developed) countries were called upon 
to reduce their GHG emissions while non-Annex  1 (developing) countries were 
not expected to reduce their emissions in the near term. The 1997 Kyoto Protocol5 
formalized this emissions reduction strategy. The “pledging by all” approach of the 
2015 Paris Agreement explicitly did away with this division. However, our analysis 
reveals that in the Paris NDCs, the Annex 1 countries continued to differ from 
the non-Annex  1 countries. The Annex  1 countries used early baseline years in 
calculating their pledged emissions reductions. This strategy promises near term 
reductions in emissions of up to 40% from the smaller baseline economies of 
2005. This path is a frontloaded emissions reduction strategy; it acknowledges that 
emissions in industrialized societies have been too high for a long period. Countries 
pursuing this path adopted either the 1990 or the 2005 volume of emissions as 
baselines for measuring emissions declines. The EU has adopted this strategy, but 
so have other societies with historical European influence including Canada, Chile, 
and New Zealand.

5  For more information about the Kyoto Protocol, see: unfccc.int/kyoto_protocol.

http://unfccc.int/kyoto_protocol
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A second path to an emissions reduction commitment, common in the non-Annex 1 
developing countries, has a backloaded emphasis. Typically, countries using this 
approach adopt a later baseline year, like 2030, for calculating emissions declines. 
This accounting strategy allows an economy to grow and emissions to get larger until, 
as the target year of 2030 approaches, the adoption of low emissions technologies 
makes it possible to achieve the pledged percentage decline in emissions. The baseline 
year for calculating the decline in emissions is the same as the target year for achieving 
emissions declines, so it is usually 2030. Many presently impoverished countries in 
the Global South have adopted this path in their emissions reduction commitments. 
It acknowledges that emissions may grow with economic development before 2030, 
but eventually, in the years just before 2030, the adoption of clean technologies will 
lead to emissions declines from a business-as-usual scenario.

These two paths to pledged emissions reductions reflect the tremendous economic 
inequalities between countries. Wealthier, already industrialized countries chose the 
first path, and poorer, less industrialized countries chose the second path. While 
the NDC approach has been called a “radically new approach” (Joyce, 2015) and 
a new model of global climate governance (Held & Roger, 2018), the difference we 
document in Paris NDC strategies recalls the Kyoto Protocol in which the initial 
cuts in emissions were all to come from the already industrialized, affluent countries. 
At COP21 in Paris, the wealthier countries with historical responsibility for the 
accumulation of greenhouse gases adopted the more aggressive, frontloaded NDC 
approach to the problem while the economically and historically disadvantaged 
countries opted for a backloaded NDC approach that allows for delays in emissions 
cuts until their economies have grown larger. While the Paris NDC emissions 
abatement process with its voluntary, bottom-up emphasis differs from the 
mandatory Kyoto Protocol, the substantive differences between the NDC plans 
submitted at Paris resemble the Kyoto distinction in strategies between Annex 1 
and non-Annex 1 countries. Kyoto concentrated the bulk of emissions reductions 
in the affluent Annex 1 countries that bear the primary historical responsibility for 
the global buildup of GHG emissions. While leaders in several developing countries 
have supported more immediate mitigation in their home countries in recent 
years (Michaelowa & Michaelowa, 2015), the pattern in the NDCs concentrates 
emissions abatement plans in the wealthier countries.

This historical pattern may be upended by the need for steeper cuts in emissions in 
the years to come. Natural scientists have modeled the global warming implications 
of countries fulfilling the pledges included in their Paris NDCs. They find that if 
countries fulfill their Paris NDCs, this achievement will keep global warming to 
a lower level than previous policies did, but it will not keep the anticipated warming 
below 2°C (Rogelj et al., 2016). The NDCs must become more ambitious to keep 
warming below the 2°C threshold. Countries are supposed to increase the ambition 
of their climate policies in each future NDC (Rogelj et al., 2016).
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The multivariate analyses in Table 7 and the theoretical approaches assessed there 
suggest directions that could lead to the adoption of progressively more ambitious 
NDCs in future years. For example, some measure of emissions abatement can be 
achieved through such technological innovations as typically occur through processes 
of ecological modernization (Mol et al., 2009). In addition, the utility of treadmill 
of production theory (Gould et al., 2008) in outlining the political economies that 
sustain GHG emissions in regions like the Middle East suggest that the treadmill 
will have to be disrupted, perhaps through large-scale social movements, if dramatic 
declines in emissions are to occur. In the absence of such disruptions, regional political 
economies, such as the one we identified in the Middle East, will continue to run 
as if on a treadmill, leading to a greater concentration of GHGs in the atmosphere. 
Similarly, as world society theorists would insist, large-scale social movements, based 
in INGOs, are vitally important in getting governments and industries to commit 
to large-scale and immediate cuts in GHG emissions (Hironaka, 2014).

There are important interactions between these different strategies. The recent 
French yellow vest movement provides a case in point. Demonstrators called for 
a rollback in carbon taxes because they impose a burden on rural, automobile-
dependent people in France. In this context, the political coalitions necessary to 
push through emissions reductions will emerge only if reform advocates require 
that emissions reductions are paired with economic redistribution and opportunity 
for the rural working classes. While the French example concerns dynamics within 
a particular national political arena, the same dynamic operates internationally. The 
poorer countries, largely without historical responsibility for global warming, will 
most likely join a climate stabilization coalition only when it promises to provide 
climate adaptation assistance that reduces cross-national inequalities (Hermwille 
et al., 2017). Redistributive dynamics following from continued technological 
innovation with renewable energy, a disrupted treadmill of production, and a 
reinvigorated environmental movement provide a foundation that would support 
a thoroughgoing effort to limit climate change. In this respect, all three of the 
theoretical approaches outlined above—ecological modernization, redistribution 
from the treadmill of production, and civil society dynamics—would contribute to 
the mobilization to slow climate change.

Another key finding from this research is that the political currents of opposition 
and support for climate change mitigation run along regional lines. Countries in 
the Middle East show a uniform lack of ambition in their pledges. These countries’ 
historical positions in the Global South, combined with their large deposits of fossil 
fuels and their fossil fuel–dependent economies, likely influenced their reluctance 
to mitigate (Fisher, 2004). These regional effects are also visible at lesser geographic 
scales (Fisher, 2004). In contrast, countries along the periphery of the EU appear 
to have mimicked the ambition of their EU neighbors by pledging steep declines in 
emissions. Benson (2010) documented several cases of regional mitigation efforts 
involving alliances between some US states and Canadian provinces. As world 
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society theorists would point out, regionalism often involves more than mimicking 
each other’s policies. Repeated interactions among delegations from neighboring 
countries facilitate political coalition building, so it is not surprising, for example, 
that Kuwait joined with Saudi Arabia in opposing an expression of support for the 
October 2018 IPCC report at the COP24 meeting in Katowice, Poland (Sullivan, 
2018). It may have been the case that interactions among state leaders from 
countries along the EU periphery with leaders from the EU facilitated the steep 
pledged emissions declines in countries along the periphery.

There are two notable limitations to this study. The first limitation is a case of data 
deficiency. In order to compare quantifiable NDCs, we excluded the energy intensity 
NDCs like China and India, and we excluded the NDCs that are conditional on 
receipt of financial assistance from developed countries. The exclusion of China and 
India from the study, while defensible methodologically, places important limits on 
the application of our findings. The second limitation stems from the assumption 
in our metric for pledged emissions reductions that emissions intensity will change 
over time in uniform ways across countries. The assumption that emissions and 
economic growth will decouple seems empirically defensible, but it probably will 
not happen in a uniform way across countries.

Despite these deficiencies, this study makes a novel methodological contribution 
to comparative research on climate policies by presenting a metric to compare 
cross-national variation in pledged emissions reductions. Our metric provides 
a reasonable way to compare pledged emissions reductions between countries with 
similar NDCs. By taking into consideration what national delegations wrote in 
their NDCs, specifically the baseline year and the percentage decline in emissions, 
we create a way to analyze the commitments made by both wealthier, developed 
countries and poorer, still-developing countries. We then use this metric to explore 
the variations in emissions reduction pledges across a wide range of countries in 
both the Global North and South.

The annual United Nations emissions gap reports underscore that NDCs will have 
to increase their levels of emissions abatement substantially over the next 10 years 
if we are to prevent an increase of more than 2°C in global temperatures (UNEP, 
2017, 2018; Rogelj et al., 2016). Under these circumstances, societal reforms to 
facilitate emissions reductions become more urgent. Metrics that make it possible 
to compare the extent of reforms in GHG emissions, as proposed here, would 
appear to be a modest, but still necessary, building block in these reform efforts. 
Future research could investigate which political contexts generate actual emissions 
reductions, something that falls outside the boundaries of our analysis of differences 
in emissions reductions pledges. This kind of study could help us assess whether the 
countries that promise steeper declines in emissions follow through with policies 
that reduce emissions. Future research could also further investigate how regional 
dynamics shape climate mitigation efforts. China’s 2020 pledge to become carbon 
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neutral by 2060 (Myers, 2020), followed by Japan’s commitment just weeks later to 
reach the same goal by 2050 (Dooley et al., 2020), suggests the continued importance 
of understanding the regional dynamics of emissions reduction commitments.

In some instances, these regional dynamics would underline the disparities in power 
between large and small countries, with the large countries wielding inordinate 
amounts of power. China may well shape the NDCs of neighboring countries. 
Similarly, the United States, by the level of ambition it displays in its NDC, probably 
has a tangible effect on the scale of emissions declines sought by other countries. 
To the extent that these plans become actual emissions reduction efforts, the postures 
of these powerful countries shape the substance of the smaller countries’ NDCs.
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Abstract
Many nations are investing heavily in renewable energy sources to support their 
development. However, there is debate among researchers concerning whether 
renewable energy leads to reductions in CO2 emissions. Renewable energy sources 
should reduce CO2 emissions, yet some researchers have observed a “displacement 
paradox,” in which renewables are used alongside fossil fuel energy instead of 
displacing it, and therefore CO2 emissions are not substantially reduced. We argue 
that corruption may be partially responsible for the displacement paradox. We use 
two-way fixed effects regression from 1990 to 2015 to test how executive and public 
sector corruption moderates the effect of renewable energy consumption on CO2 
emissions per capita for 160 nations. We find support for our hypothesis, as the 
interaction terms reveal that corruption slows the beneficial effect of renewable 
energy consumption on CO2 emissions. When nations control corruption within 
their borders, the positive impact of renewable energy is more than doubled.
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1. Introduction
Sustainable energy transitions are key to reducing carbon dioxide emissions. 
Nations across the world are investing heavily in renewable energy sources to 
support their development (York & McGee, 2017; York et al., 2010). On the one 
hand, some researchers argue that renewable energy sources have the potential to 
support energy needs in less environmentally damaging ways (Mol et al., 2009). 
Renewable energy should decrease reliance on carbon-producing energy sources and 
therefore decrease CO2 output in a nation (Shaflei & Salim, 2014; Vasylieva et al., 
2019). This is because renewable energy sources require far less heavy extraction 
and use of resources that create pollution and other environmental issues (Prasad 
& Munch, 2012). On the other hand, some researchers are more skeptical, arguing 
that renewable energy is often used alongside fossil fuel energy instead of displacing 
fossil fuels, which would not make substantial decreases in CO2 emissions (Thombs, 
2018; York & McGee, 2017).

However, theories of state capacity and governance suggest that structural factors 
within a nation, like corruption, may undermine the success of renewable energy 
sources in reducing CO2 emissions (Cole, 2007; Lohmann, 2009). Thus, we argue 
that corruption in the executive and public sectors may be responsible for the 
inability of nations to displace fossil fuel energy with renewable energy to reduce 
CO2 emissions. Executive corruption involves members of the executive branch 
of a government personally benefiting monetarily from granting favors, stealing, 
or misappropriating public funds (Coppedge et al., 2016; Dahlberg et al., 2021). 
Members of the executive sector include presidents, governors, cabinet members, 
prime ministers, dictators, and supreme rulers, and those who directly follow 
presidential orders (Dahlberg et al., 2021). Public sector corruption involves public 
sector employees incurring personal monetary gain for granting favors or stealing 
public resources (Dahlberg et al., 2021). Members of the public sector include 
government officials, civil servants, and public workers (Dahlberg et al., 2021; 
Palmer, 2005). Corruption in the executive and public sector may help explain the 
inability of nations to supplant fossil fuel energy with renewable energy because 
(1) government collusion with already established and entrenched fossil fuel business 
sector may enhance fossil fuel extraction and consumption, (2) there may be no laws 
or policies to replace fossil fuels with renewable energy sources, or laws or policies 
may be ignored due to corruption, and (3) corruption reduces the amount of funds 
available for environmental protection and technological expansion, which all can 
undermine renewable energy initiatives and production.

While research has focused on the paradoxical relationship between renewable 
energy and economic growth (Bilgili et al., 2016; Thombs, 2017; York & McGee, 
2017), there are no studies to our knowledge that consider how a nation’s level of 
corruption impacts the effect of renewable energy consumption on CO2 emissions. 
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To address this gap in the literature, we use two-way fixed effects regression 
analysis for 160 nations from 1990 to 2015 to test how executive and public sector 
corruption moderates the effect of renewable energy consumption (total energy 
consumption by renewable energy sources in a nation as a percentage of total energy 
consumption) on CO2 emissions per capita.

The structure of this article is as follows: First, we review cross-national literature 
concerning CO2 emissions and previous research on renewable energy consumption 
and internal state factors. Next we formulate our argument for why there should be 
interaction effects between renewable energy consumption and corruption. Then 
we review the data and methods for this project. Finally, we present our analysis, 
findings, and conclusions.

2. Renewable energy consumption, 
corruption, and CO2 emissions
Many researchers have focused on the relationship between renewable energy 
consumption and CO2 emissions (York & McGee, 2017). For example, Vasylieva 
et  al. (2019) find that increasing renewable energy decreases greenhouse gas 
emissions in European Union (EU) countries. Shaflei and Salim (2014) find that 
non-renewable energy consumption increases CO2 emissions while renewable 
energy consumption decreases CO2 emissions. Focusing just on the United States 
(US), Prasad and Munch (2012) find that introducing renewable electricity policies 
including public benefit funds decreased carbon emissions in 19 US states.

However, there is much debate concerning how resource efficiency may impact 
CO2 emissions. Many have pointed out that generating energy more efficiently may 
increase the amount of resources used, creating a Jevons paradox (York & McGee, 
2016). The Jevons paradox finds that consumption continues to rise despite new 
technologies and policies that increase efficiency. Related to the Jevons paradox, 
renewable energy may not entirely displace fossil fuel production but be used 
alongside fossil fuel energy, which would not make substantial decreases in CO2 
emissions without policy intervention (Sinn, 2012; York, 2012). This phenomenon 
is called the displacement paradox, whereby renewable energy is added to fossil fuel 
energy but not used in place of it (York, 2012). Thus, renewable energies may only 
have a substantial impact on CO2 emissions if they are a large enough proportion 
of the total energy supply (Chiu & Chang, 2009). For example, Thombs (2018) 
finds that increasing production in non-fossil fuel energy does not necessarily reduce 
emissions over time.While he finds some evidence that increasing renewable energy 
can displace fossil fuel energies, he argues that nations should create policies to help 
renewable energy sectors grow, and that supporting newer technologies can make 
renewable energies more efficient, making them more competitive (Thombs, 2018).
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Others have found that the effect of renewable energy consumption varies by level of 
economic development. For instance, Thombs (2017) finds that renewable energy 
consumption has its largest negative effect on total carbon emissions and carbon 
emissions per unit of GDP in low-income countries compared to higher-income 
nations. Likewise, York and McGee (2017) find an interaction effect between GDP 
per capita and the percentage of renewable electricity production. Their findings 
suggest that when wealthy nations focus on electricity from renewable sources they 
suppress nuclear power instead of fossil fuel energy, whereas lower-income nations 
shift from fossil fuels to renewable energy (York & McGee, 2017).

Less research has focused on how internal factors of the state might impact 
CO2 emissions. Several researchers find that democracy reduces CO2 emissions 
(Gallagher & Thacker, 2008; Page & Redclift, 2002). Prasad and Munch (2012) 
find that state-level policies within US states have led to strong reductions in CO2 
emissions, lending support to the idea that policies, when regulated, can have 
a  positive effect on reducing climate change. Most notably, Gani (2012) finds 
that higher levels of political stability, rule of law, and control of corruption are 
associated with lower levels of CO2 emissions per capita. Similarly, Bae et al. (2017), 
in their analysis of 15 post-Soviet nations, find that reducing corruption can reduce 
CO2 emissions, but the effect of GDP growth on CO2 emissions is so strong that 
CO2 will increase regardless of a nation’s level of corruption. Vasylieva et al. (2019) 
find that increasing control of corruption reduces greenhouse gas emissions in EU 
countries. Furthermore, Wang et al. (2018) find that control of corruption decreases 
CO2  emissions, and can weaken the relationship between economic growth and 
CO2 emissions in BRICS2 economies. Additionally, Zhang et al. (2016) find an 
inverted U-shaped curve between corruption and CO2 emissions in Asia. Finally, 
Hargrove et al. (2019) find that environmental treaty ratifications are associated 
with larger decreases in emissions in nations with higher levels of state governance 
(i.e., control of corruption, rule of law, government effectiveness, and regulatory 
quality) rather than lower levels. These studies demonstrate a general correlation 
between levels of corruption and CO2 emissions.

However, no research to our knowledge tests specifically whether corruption 
negates or slows the beneficial impact of renewable energy consumption on CO2 
emissions. This is surprising because many researchers have argued that corruption 
can make nations less efficient at meeting the needs of their citizenry (Alon et al., 
2016; Bardhan, 1997; Enste & Heldman, 2017; Hall et al., 2020; Povitkina, 2018; 
Rose-Ackerman, 1996, 1997, 1999, 2017; Warren, 2004).

2  BRICS = Brazil, Russia, India, China, and South Africa. The BRICS economies are a group of emerging 
economies that are known for their influence on other nations in their region.



Corrupting Renewable Energy

51

Corruption breaks down the functioning of nations through the illegal distribution 
of goods, services, jobs, and money in exchange for political support, which can 
undermine environmental efforts.

Previous literature has identified that a major issue reducing the effectiveness of 
renewable energy consumption in decreasing CO2 emissions is the failure of nations 
in phasing out or replacing fossil fuel energy sources with renewable energy sources 
(Thombs, 2018; York & McGee, 2017). Thus, renewable energy may not displace 
fossil fuel production and be used only in addition to renewable energies. Corruption 
may be one of the factors limiting the transition from fossil fuel energy to renewable 
energy. There are three major reasons why this may be the case.

First, corruption may push resources toward dirty energy and use renewable source 
investment as a form of window-dressing (Moe, 2015; Singh & Bourgouin, 2013; 
Sovacool et al., 2016). Government collusion with entrenched fossil fuel businesses 
may support fossil fuel extraction and consumption, undermining renewable energy 
initiatives and production (Wright & Nyberg, 2015). Simultaneously, renewable 
energy sources may be created and expanded to shield investors, funding bodies, or 
voters from fossil fuel activities (Ritchie & Dowlatabadi, 2015).

Second, there may be no laws or policies to replace fossil fuels with renewable 
energy sources, or laws or policies may be ignored due to corruption. Government 
intervention may be critical in the transition from fossil fuel energy sources to 
renewable energy sources (Thombs, 2018; York & McGee, 2017). But if such 
political will does not exist or if it is being undermined to favor fossil fuel–related 
activities of companies, renewable energy consumption will not be able to outweigh 
the detrimental impacts of fossil fuel consumption. This is especially true if the 
introduction of renewable energy sources simply provides more energy, rather than 
replacing existing energy sources.

Third, corruption reduces the amount of funds available for environmental 
protection and technological expansion, which would allow renewables to be 
more efficient and competitive against fossil fuel energies (Cole, 2007; Lohmann, 
2009). Technologies and funding can help make it easier and less costly to make the 
transition to renewable energies. Any activities negating this process will therefore 
reduce the potential of renewable energy for reducing CO2 emissions.

Corruption at multiple levels can factor into this process. Government executives 
may abuse their legislative powers by accepting bribes to create loopholes that 
benefit extractive and polluting activities of companies. They may also embezzle 
funds dedicated to areas that would enhance renewable energy growth. Furthermore, 
executives can siphon money from international aid intended for investment in 
renewable energy. On the ground, public sector officials may partake in corrupt 
exchanges to look past required permits as well as being complicit in the theft 
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of  resources for environmental protection or technological expansion. Public 
officials are often incentivized to take bribes due to low salaries and lack of strong 
enforcement. Through diversion of funds and subverting legislation and regulation, 
both public and executive corruption can lead to inefficiency and continued 
support for fossil fuel activities. Thus, we expect that executive and public sector 
corruption reduces the effectiveness of renewable energy consumption in decreasing 
CO2 emissions.

3. Methods and data
We use two-way fixed effects regression with robust standard errors clustered by 
country to analyze our data. Robustness checks with generalized least squares 
random effects regression models yield consistent results. Our sample includes 160 
nations across all income levels with 2,746 country–year observations from 1990 
to 2015 (Coppedge et al., 2016; World Bank, n.d.). We use two-way fixed effects 
analysis as it controls for both time-invariant and unobserved factors and allows 
for comparisons within countries over time (Jorgenson & Clark, 2013; Jorgenson 
et al., 2010).

Table 1. Descriptive statistics

Variables Description Mean (std. dev.) Range
Dependent Variable
CO2 per capita (metric 
tons) (natural log)

CO2 emissions per capita per year 
measured in metric tonsa

0.309 (1.77) −5.44–4.62

Independent Variables
Renewable energy Renewable energy as a percentage 

of total energy consumptiona
28.60 (33.93) 0–100

Executive corruption Index of corruption in the executive 
sectorb

.49 (.30) .011–.978

Public corruption Index of corruption in the public 
sectorb

.48 (.30) .004–.979

GDP per capita (natural 
log)

GDP per capitaa (constant 2010 
USD) 

8.31 (1.54) 4.89–12.17

Manufacturing Manufacturing value added as 
a percentage of total GDPa

13.12 (8.75) 0–192

Population urban Percentage of the population that 
lives in an urban areaa

51.12 (25.77) 2.08–100

Foreign direct investment 
(natural log)

Net inflows of foreign private 
investment as a percentage of 
total GDPa

0.33 (1.84) −12.51–6.96

Access to electricity Percentage of the population with 
access to electricitya

80.08 (30.24) −0.01–100

Data sources: a World Bank (n.d.); b Teorell et al. (2019).
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Our sample is limited to 160 nations using listwise deletion of missing data (see 
Appendix  1 for the full list of nations). We check for regression assumptions 
including linearity, multicollinearity, heteroscedasticity, outliers, influential cases, 
specification error, and endogeneity (Allison, 2009). We use Breusch-Pagan tests to 
check for heteroscedasticity. The Breusch-Pagan test indicates that heteroscedasticity 
is present, therefore we transform variables with skewed distributions (see Table 1) 
and report robust standard errors to deal with potential issues of heteroscedasticity. 
A summary of all included variables and descriptive statistics can be found in Table 1.

3.1. Dependent variable
Carbon dioxide emissions per capita: The carbon dioxide data and all other variables 
are obtained from World Bank (n.d.) unless otherwise noted. CO2 emissions per 
capita (metric tons per capita per year) measures the total CO2 emissions stemming 
from the burning of fossil fuels and the manufacturing of concrete standardized by 
population. CO2 per capita represents the average emissions per person in a country, 
representing individual consumption. Following previous cross-national studies, 
this variable is logged to correct for its skewed distribution.

3.2. Main independent variables
Renewable energy consumption: Renewable energy consumption is the total 
consumption of energy from renewable energy sources in a nation as a percentage 
of total energy consumption. The use of renewable energy should decrease reliance 
on carbon-producing energy sources and thus decrease CO2 output in a nation. 
Renewable energy ranges from 0% to 100%.

Executive and public sector corruption: The other main independent variables 
measure executive corruption and public sector corruption. These indices were 
created by the Quality of Government Institute and the Varieties of Democracy 
data collaboration group within the political science department at the University of 
Gothenburg and the Kellogg Institute at the University of Notre Dame (Teorell et al., 
2019).3 They have over 530 indicators that measure democracy and government 
quality based on official documents and perception assessments (Coppedge et al., 
2016; Teorell et al., 2019). These indices are calculated specifically for comparability 
across nations (Coppedge et al., 2016). The executive corruption indicator measures 
corruption at the level of rulers and the cabinet, and the public sector corruption 
indicator concerns low- and mid-level public officials (Coppedge et al., 2019, 
p. 67). Executive corruption ranges from .011 to .978, with the lowest executive 
corruption in Sweden, and the highest executive corruption in Chad. The variable 
for public sector corruption ranges from .004 to .979, with the lowest public 

3  See also the Varieties of Democracy Project at the Kellogg Institute: kellogg.nd.edu/research/major-research-
initiatives/varieties-democracy-project.

http://kellogg.nd.edu/research/major-research-initiatives/varieties-democracy-project
http://kellogg.nd.edu/research/major-research-initiatives/varieties-democracy-project
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sector corruption in Singapore and the highest public sector corruption in Chad. 
Both indicators are calculated from expert surveys by the Varieties of Democracy 
(Coppedge et al., 2016).

Executive sector corruption is calculated using a Bayesian item response theory 
measurement model from the responses to the following ordinal questions: “How 
routinely do members of the executive (the head of state, the head of government, 
and cabinet ministers), or their agents, grant favors in exchange for bribes, kickbacks, 
or other material inducements?”; and “How often do members of the executive (the 
head of state, the head of government, and cabinet ministers), or their agents, steal, 
embezzle, or misappropriate public funds or other state resources for personal or 
family use?” (Coppedge et al., 2019, p. 119). Public sector corruption is calculated 
from the following questions: “How routinely do public sector employees grant 
favors in exchange for bribes, kickbacks, or other material inducements?”; and 
“How often do public sector employees steal, embezzle, or misappropriate public 
funds or other state resources for personal or family use?” (Coppedge et al., 2019, 
p. 120). Each answer ranges from 0 to 4 where 0 means corruption is routine and 
expected and 4 means never or hardly ever. As mentioned, the ordinal responses 
are converted to interval by the measurement model employed by Varieties of 
Democracy (Coppedge et al., 2016).4

3.3. Other variables and controls
Following previous studies, we control for GDP per capita, urban population, 
manufacturing as a percentage of GDP (Jorgenson, 2007, 2009; Jorgenson et al., 
2010), foreign direct investment stocks as a percentage of GDP (Shandra et al., 
2004), and access to electricity (Prasad & Munch, 2012). We considered including 
the percentage of population aged 15 to 64, trade as a percentage of GDP, and 
political rights, but removed them from the analysis for both theoretical (i.e., these 
were not found to be important factors determining CO2; population aged 15–
64, trade as a percentage of GDP, and political rights) and model specification 
purposes (i.e., the inclusion of these variables led to issues with over-specification 
and multicollinearity; population aged 15–64 and political rights).

4. Findings
Table  2 contains the two-way fixed effects regression estimates of renewable 
energy consumption and corruption on CO2 emissions per capita. In the first 
two, Models  1 and  2, we include only the additive effects of renewable energy 
consumption and executive and public sector corruption, respectively. In Model 3 

4  More information on these data sets can be found at www.v-dem.net/en/data/archive/previous-data/data-
version-9/ and www.gu.se/en/quality-government/qog-data/data-downloads/basic-dataset.

http://www.v-dem.net/en/data/archive/previous-data/data-version-9/
http://www.v-dem.net/en/data/archive/previous-data/data-version-9/
http://www.gu.se/en/quality-government/qog-data/data-downloads/basic-dataset
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we include the interaction terms between renewable energy consumption and 
executive corruption, and in Model  4 we include the interaction term between 
renewable energy consumption and public sector corruption. The interaction terms 
are calculated by multiplying renewable energy consumption by each of the two 
corruption measures. The first number presented is the unstandardized coefficient, 
the second is the standardized coefficient, and the third number in parentheses is the 
robust standard error. In every model, we include renewable energy consumption, 
GDP per capita, manufacturing as a percentage of GDP, urban population, foreign 
direct investment stocks as a percentage of GDP, and access to electricity.

Table 2. Two-way fixed effects estimates for carbon dioxide per capita, 1990–2015

Independent Variables Model 1 Model 2 Model 3 Model 4
Renewable energy consumption −.005** −.005** −.008*** −.008**

−.094 −.095 −.099 −.101
(.002) (.002) (.002) (.003)

Executive corruption .053 −.208†
.009 −.008

(.084) (.120)
Public corruption .141 −.089

.024 −.009
(.126) (.167)

Renewable × executive .006**
.032

(.002)
Renewable × public .005†

.028
(.003)

GDP per capita (natural log) .578*** .583*** .564*** .567***
.504 .508 .492 .495

(.085) (.085) (.083) (.083)
Manufacturing .007* .007* .007* .007*

.032 .032 .033 .033
(.003) (.003) (.003) (.003)

Urban population .014** .014** .015** .015**
.209 .207 .213 .217

(.005) (.005) (.005) (.005)
Foreign direct investment 
(natural log)

.005 .006 .004 .004

.006 .006 .005 .004
(.007) (.007) (.007) (.007)
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Independent Variables Model 1 Model 2 Model 3 Model 4
Access to electricity .011*** .011*** .011*** .011***

.184 .184 .183 .182
(.002) (.002) (.002) (.002)

Within R-square .443 .445 .451 .450
Number of observations 2,767 2,767 2,767 2,767
Number of countries 160 160 160 160

Note. The first number is the unstandardized coefficient, the second is the standardized beta, and the 
robust standard error is in parentheses.
†p < .10, *p < .05, **p < .01, ***p < .001 for a two-tailed test.
Source: Authors’ findings.

In the first two models (additive) in Table  2, we find that the coefficients that 
represent renewable energy consumption reach levels of statistical significance. This 
suggests that higher levels of renewable energy consumption are associated with 
lower levels of CO2 emissions. This aligns with previous research which suggests 
that renewables should be associated with lower levels of carbon dioxide emissions. 
To take a couple of concrete examples, in the United Kingdom, CO2 emissions 
decreased from 9.71 metric tons per capita (1990) to 6.50 (2014), while renewable 
energy increased from 1.83% of total energy consumption (1990) to 19.26% (2014). 
Alternatively, Uganda saw an increase in CO2 emissions from 0.04 metric tons per 
capita  (1990) to 0.14  metric tons per capita  (2014) while renewables decreased 
from 99.35% of total energy consumption  (1990) to 31.36%  (2014). While 
renewable energy consumption has a clear inverse relationship with CO2, executive 
sector corruption and public sector corruption fail to reach levels of statistical 
significance in the additive models (Models 1 and 2). Additionally, we find several 
other factors are associated with CO2 emissions. We find that the coefficient that 
represents GDP per capita is positive and significant in every model. As expected, 
this suggests that higher levels of GDP per capita correspond with more CO2 
emissions (Hargrove et al., 2019; Jorgenson, 2007, 2009; Jorgenson et al., 2010; 
Shandra et al., 2004; Sommer & Hargrove, 2020). Higher levels of GDP per capita 
indicates wealthier nations that likely have higher levels of consumption, therefore 
leading to increased CO2 emissions. In line with past research, the coefficient that 
represents manufacturing is also positive and significant in every model. This too is 
unsurprising, as production requires energy use and is one of the largest consumers 
of energy (Jorgenson, 2007, 2009; Jorgenson et al., 2010; Sommer & Hargrove, 
2020). We also find that the coefficients that represent urban population are 
associated with significantly higher levels of CO2 emissions across all models. This 
finding confirms previous studies that find that an increase in urban populations 
corresponds with higher levels of CO2 emissions (Jorgenson, 2007, 2009; Jorgenson 
et al., 2010). Additionally, we find that access to electricity is associated with higher 
levels of CO2 emissions. Access to electricity should correlate with increased CO2 
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emissions because a large portion of emissions comes from electricity generation 
(Prasad & Munch, 2012). These findings all correspond to previous literature on 
carbon emissions.

The models also include several non-significant findings. Among these, an 
unexpected finding is that the coefficients that represent foreign direct investment 
stocks as a percentage of GDP fail to reach levels of statistical significance. This 
is surprising, as it has been an important explanatory factor in previous research 
(Shandra et al., 2004).

Figure 1. Marginal effects of renewable energy on CO2 emissions at different 
levels of executive corruption
Source: Authors’ findings.

Figure 2. Marginal effects of renewable energy on CO2 emissions at different 
levels of public corruption
Source: Authors’ findings.
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Moving to (interactive) Models 3 and 4, we find that the interaction terms between 
both executive and public sector corruption and renewable energy consumption 
reach levels of statistical significance. Figure 1 presents the graphed marginal effects 
of executive sector corruption and renewable energy consumption and Figure  2 
contains the graphed marginal effects of public sector corruption and renewable 
energy consumption. The coefficients that represent the interaction terms are 
positive and statistically significant. The interaction terms reveal that corruption 
slows the beneficial effect of renewable energy consumption on CO2 emissions. 
Renewable energy consumption reduces CO2 emissions more in nations with 
lower levels of corruption than in those with higher levels of corruption. These 
findings provide substantial support for the idea that corruption can diminish the 
benefits of renewable energy consumption on CO2 emissions. In countries with 
very low corruption, each 1% increase in renewable energy as a share of total 
energy is predicted to decrease CO2 between 0.04 and 0.045 metric tons per capita. 
However, in nations with high levels of executive or public corruption, the impact 
of renewable energy as a proportion of total energy on CO2 emissions per capita is 
more than halved, with each 1% increase only predicted to decrease CO2 emissions 
by between 0.015 and 0.018 metric tons per capita. These interactions demonstrate 
that renewables significantly reduce CO2 emissions within a nation. However, these 
beneficial effects are substantially diminished when nations have high levels of 
corruption. When nations can control corruption within their borders, the positive 
impact of renewable energy is more than doubled.

For an example of the interaction between corruption and renewables on CO2 
emissions we can look at Germany. In Germany, a nation with very low levels of 
executive and public corruption, there is a clear trend of decreasing CO2 emissions 
per capita over time while the proportion of renewable energy sources increases. 
However, in China, a nation with higher levels of public and executive corruption, 
the increase in renewable energy sources did not lead to reductions in CO2 emissions 
per capita. On the contrary, CO2 emissions per capita nearly quadrupled in the time 
period observed. This is in large part due to the increase in GDP and manufacturing 
in China during this time period; however, we believe that the level of corruption 
in China prevented their corresponding increase in renewable energy sources from 
having the positive impact on emissions that we observe in other contexts. This 
suggests that simply increasing renewables in a nation is not an adequate solution 
to decreasing emissions. To take another example, Croatia has very high levels of 
corruption and had a relatively large increase in renewable energy over the time 
period (48.92% to 73.96%). However, CO2 emissions per capita in Croatia remain 
fairly similar during this time period (3.59 metric tons per capita to 3.97). Cyprus, 
a nation with low to moderate corruption, has rising levels of CO2 emissions per 
capita until the introduction of renewable energy sources in 2005, after which CO2 
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emissions per capita began to steadily decline, beginning in 2009. These examples 
and the analysis results suggest that corruption may be a moderating factor when it 
comes to the effectiveness of renewable energy sources decreasing carbon emissions.

5. Conclusion
Reducing CO2 emissions is key to managing the impacts of climate change. While 
renewable energies are seen as a positive way forward in controlling our CO2 
emissions, it is clear from the academic research and debate that various processes 
limit the success of renewable energy in decreasing CO2 emissions (Thombs, 2017; 
York & McGee, 2017). As noted, creating more efficient energy can increase 
the consumption of energy, which can increase total emissions (York & McGee, 
2016). Moreover, previous research suggests that renewable energy is not entirely 
displacing fossil fuel production, and thus fossil fuels will continue to be used unless 
there is some form of intervention. Building on this previous work concerning the 
displacement paradox (York, 2012), we argue that the failed transition from fossil 
fuel energy to renewable energy could in part be explained by a nation’s level of 
corruption. This is because corruption may keep governments entrenched in the 
interests of fossil fuel companies, prevent the creation or enforcement of policies 
designed to usher in the transition from fossil fuel energies to renewable energies, 
and reduce or misdirect funding for environmental and technological expansion for 
renewable energies.

We test this hypothesis by using two-way fixed effects regression analysis from 
1990 to 2015 for 160 nations. We find that executive and public sector corruption 
moderates the effect of renewable energy consumption (total energy consumption by 
renewable energy sources in a nation as a percentage of total energy consumption) on 
CO2 emissions per capita. Renewable energy consumption reduces CO2 emissions 
more in nations with lower levels of corruption, supporting the idea that corruption 
can diminish the benefits of renewable energy consumption on CO2 emissions. 
Building on previous research, our results point to corruption as a potential factor 
facilitating the displacement paradox. Corruption seems to be one missing piece of 
the puzzle in explaining why nations are not fully committing to the transition to 
fully renewable energy consumption.

Of course, the focus of nations on economic growth is the other obvious limiting 
factor identified in previous research, as they may believe that a switch to renewable 
energy will hurt developmental progress (Fisher & Jorgenson, 2019). Previous 
research suggests that nations need some sort of policy intervention to facilitate the 
transition from fossil fuel energies to renewable energies so that renewable energy 
sectors grow and the fossil fuel energy sector shrinks. While a shift in political focus 
to seeing sustainable energies as an asset to development and growth would be ideal, 



Human Ecology Review, Volume 27, Number 1, 2021

60

our findings in this article begin to suggest that shifting to renewable energy sources 
may lead to an ineffective transition if corruption is not also addressed. Thus, we 
argue that creating and enforcing policies to reduce corruption, especially in the 
energy sector, may help foster this shift, making renewable energy consumption more 
effective in reducing CO2 emissions by counteracting the displacement paradox.

Although our analysis includes the full extent of data available, care should be taken 
when making claims beyond the time period and sample in our analysis. Future 
work may use updated data to strengthen or expand upon our analysis. For instance, 
previous research argues that level of income may alter the effectiveness of renewable 
energy for reducing CO2 emissions (York & McGee, 2017). Thus, it is important for 
researchers to see whether internal state factors, such as corruption, have differential 
impacts on the effectiveness of renewable energy at reducing CO2 emissions.

Despite these shortcomings, the present research defines the importance of internal 
state factors, namely executive and public sector corruption, as a factor that 
undermines renewable energy consumption’s capacity to reduce CO2 emissions. 
This research concerns the salience of investigating how such internal factors may 
shape sustainable energy transitions, and what can be done to improve this process. 
Going forward, we as researchers and practitioners should continue to consider how 
corruption factors into the effectiveness of various initiatives, tools, and policies to 
adapt to and mitigate climate change.
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Abstract
The experience of being “at home” is not a static entity with clear boundaries, but 
rather involves dynamic connections, including inside and outside and private and 
public. The essential characteristics or attributes of home include the act of dwelling 
and engaging within a space, a sense of belonging and empowerment, and a space of 
residence. Gardens place individuals within their own stories and bring them home: 
From reminding them of distant childhoods, to the selfless stewarding of public 
spaces, there is an intrinsic connection between people and their public gardens. 
Additionally, public gardens offer some re-creation of homelands—familiar sensory 
experiences link individuals to other times, which comfort them and ground them 
in this home, thereby fostering a sense of place. An investigation of the role played 
by volunteers in Canadian public gardens uncovers insights into the importance 
of place attachment, belonging, and home.
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Introduction: At home in the garden
Humans cultivate gardens; these places have been used to foster a sense of home and 
place in a nature we’ve helped to define. When we are in gardens, we develop our 
sense of attachment and belonging, which contribute to the development of our 
individual health and the collective psyches of our communities. Indeed, we require 
connection to place for a sense of purpose, happiness, and also for our intrinsic 
well-being (Hooykaas, 2009). Wilson (1984) suggests that longing for a sense of 
place—although few of us ever attain one—is embedded within the human psyche. 
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The desire to connect to nature is also a direct result of centuries of evolution of 
humans and our relationships with our natural environment; the development 
of a sense of place is one way for people to connect to nature and in doing so arrive 
at home.

In this article, volunteers of urban public gardens in Canada demonstrate how an 
investment of labor in such landscapes helps to foster a sense of home for those 
individuals, one that may also extend to the visitors of the urban public gardens.

Methodology
The topic of gardens and their interrelationship with people lends itself to an 
interdisciplinary methodological approach encompassing considerations of time 
and space as they relate to the development of a sense of place. The qualitative 
approach used in this exploration involved an in-depth examination of secondary 
literature, as well as fieldwork involving semi-structured interviews (N = 44), and 
narrative methods. Individual experiences within gardens provide much insight 
into the multiple aspects of place in relation to public gardens. Such experiences 
were explored using perceptual lenses offered by diverse writers whose work can 
be found in bodies of literature related to history, geography, nonfiction, and 
poetry (Beatley, 2005; Camus, 1970; Cresswell, 2004; Emerson, 2005; Kennedy, 
1998). All these bodies of work have explored similar conceptual foundations 
and/or prescriptions about what impacts green spaces have upon the individual in 
promoting a sense of place attachment, belonging, and home. In addition, the lived 
stories and experiences of people who labor in gardens were sought for reasons that 
a narrow viewpoint might dismiss as merely idiosyncratic. From an interdisciplinary 
perspective, however, such investigations are crucial to understanding the value of 
those aspects of life that are not readily quantifiable or immediately tangible such as 
gardening. Through this examination, the importance of gardens to an individual’s 
internal (psychological) and external (social) home was considered, particularly for 
those currently involved as volunteers at public gardens.

During research, personal interviews with volunteers of Canadian public gardens 
revealed that they connect those gardens with a sense of place or home. Even if 
volunteers do not directly name the garden they work in as a home, they often give 
it the same descriptors as they do their homes or, alternatively, the places in which 
they feel most at ease. Gardens place individuals within their own stories: From 
reminding them of childhoods long since passed, to the selfless act of volunteering 
as a contribution to make the world a more colorful place for everyone, there is an 
intrinsic connection between people and their public garden. Of added significance 
to this article is the finding that public gardens offer some re-creation of homelands, 
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whether physical or emotional, for volunteers alienated from their own; and familiar 
sights, smells, actions, and experiences often link volunteers to other places and times, 
which comfort them and ground them in this “home” (Bhatti & Church, 2001).

Home as a form of place
Home, while often considered as a physical space, is also a state of being 
(Aliefendioğlu & Behçetoğulları, 2019; Kunstler, 1996; May et al., 1958; Tuan, 
1990). The themes of belonging and place are also found in similar ways within the 
literature of gardens. This experience of being at home is not a static entity with clear 
boundaries but rather involves dynamic connections between inside and outside, 
as well as private and public (Bhatti & Church, 2001).

The essential characteristics or attributes of home include the act of dwelling and 
engaging within a space, a sense of belonging and empowerment, and a space of 
residence—a relationship to space that may be experienced as physical, emotional, 
or in some other way (Aliefendioğlu & Behçetoğulları, 2019; Fathi, 2021). The role 
of home as a state of being is vital to understanding our own relationships with our 
gardens; how we relate to our homes closely aligns with how we might relate to 
our gardens as places as well. The feelings experienced by people in both place and 
home are similar, but it is often easier for people to describe what makes them feel 
“at home” than “in place.” One can begin to see how this central idea of place is 
integral to the human spirit. It is not novel. It is something that humans have been 
engaging with for thousands of years. The notion of place comprises more than just 
an element of home but for the purpose of this article, home and place are the focus, 
through the lens of public gardens. Public gardens offer a platform from which to 
view place attachment in not only a contemporary context but also through time.

Finding home in a garden
The ways humans connect to gardens have changed over time, and the definitions 
that apply vary tremendously even today. They include: a place in which to sustain 
a particular ecological function (Hansen & DiCastri, 1992); a heterogeneous land 
area composed of a cluster of interacting ecosystems that is repeated in similar form 
throughout (Forman & Godron, 1986); and the specific area in which one will 
cultivate plants (Aben & de Wit, 1999).

In the European settlement of Canada, people were able to connect to their landscapes 
and neighborhoods through shared history and hope for growth and wealth. For 
example, the Halifax Public Gardens were established in 1867 and modeled after 
the Victorian gardens so familiar to the English settlers (Gardens Canada, n.d.). 
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Other gardens included the Rideau Hall Gardens, a 79-acre (32-hectare) estate 
established in 1838 to incorporate a composition of classic English and modern 
garden styles, again so familiar to immigrants of that time (MacMillan et al., 2004). 
Importantly, in order to create any connection to the landscape, displacement has 
often contributed to the creation of those places (Lewicka, 2013; Rishbeth et al., 
2019); Indigenous peoples were displaced and forced to search for new roots as the 
Europeans created and imposed their own sense of home (Lopez, 1992). The impacts 
of forced displacement continue to be felt in Canada today, and the role of gardens 
for settlers in the reclamation of home also continues.

Urban public gardens in Canada
Urban public gardens are broadly recognized today as having a much wider role 
than was originally conceived when first developed in North American cities. Public 
gardens serve to fill a niche for public engagement in the natural environment. Not 
everyone has the room, time, or ability to grow their own gardens within private 
spaces; public gardens fill this gap and offer access to those who might otherwise not 
have an opportunity to experience nature within a built landscape.

Public gardens, then, offer the opportunity for engagement in nature that might 
otherwise not be possible. Private gardens, on the other hand, are much more varied 
in form, purpose, and availability. Economics, culture, and experience also play 
a large role in the ways in which one might create and then tend to a private garden. 
In contrast, a public garden follows a specific mandate, is overseen by a board of 
directors, and is tended by many more people, of varied backgrounds. By examining 
public, rather than private, gardens, it is possible to see the impact that gardens, 
in general, have in the larger urban community.

Public gardens vary considerably in form, mandate, and size from place to place 
depending on the values and priorities of the key decision-makers. Landscape 
architects and planners, for example, may see public gardens as reflecting both 
historic and aesthetic character that represents both the local and the national 
(Beveridge, 2000). Even though gardens are perhaps viewed as having only 
an indirect or intangible economic contribution to the economic growth and 
development of an area, the public and personal resources invested in them is 
evidence that they are valued for their amenity and heritage, and their public goal of 
preserving certain values for the future. They capture a spectrum of time in a single 
location. The processes of growing heritage seeds, the use of time-tested tools and 
gardening methods, and the application of evolving approaches to garden ecology 
and design all illustrate many facets of both history and contemporary life found 
within one landscape. For example, in the Royal Botanical Gardens in Burlington, 
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Ontario, one can find an arboretum, rock garden, and herbarium, plus it maintains 
50  collections featuring plants of wild origin, ornamental plants, and plants of 
scientific and conservation importance (Royal Botanical Gardens, n.d.).

Some authors of garden literature note that the connections between place and 
well-being and nature and home and gardens are not explicit, yet they are often 
implied (Pollan, 1991; Von Baeyer & Crawford, 1995).

Today, such green spaces remain pillars of social construction with manicured lawns 
and introduced and cultivated species, but they are beginning to reflect the diversity 
in Canadian cultures and representations of home. One example of this can be 
found in the Montreal Botanical Garden where one of the feature gardens is the First 
Nations Garden (Montreal Botanical Garden, n.d.). As was previously discussed, 
Indigenous people, so frequently displaced by European settlers, also have public 
gardens to represent their home and their roots in the landscape. These gardens often 
feature aspects of that connection that are culturally and historically significant to 
Canada. Public gardens serve to explain this connection between people and their 
environment, and across Canada, different gardens reflect different creations of 
home; examples include the Japanese and Chinese gardens in Vancouver (Japanese 
Nitobe Memorial Garden and Dr.  Sun Yat-Sen Classical Chinese Garden), the 
Victorian gardens in Halifax (Halifax Public Gardens), and the First Nations garden 
in Montreal (Montreal Botanical Garden) (Hooykaas, 2012).

In Vancouver, the Dr.  Sun Yat-Sen Garden Society (incorporated in 1981) aims 
to promote Chinese culture and be an integral part of the local community. The 
garden is not only a landscape reflecting the cultures of today, but also includes 
historical values:

It became clear that a physical and tangible reminder of the cultural and historical 
importance of Vancouver’s Chinatown was needed. Therefore … plans were made for 
the development of … the first full-scale traditional Ming Dynasty classical Chinese 
Garden to be built outside China (Dr. Sun Yat-Sen Classical Chinese Garden, n.d., 
para. 5).

Gardens foster imaginations and allow them to flourish, regardless of where one 
is placed. For example, after World War II, Japanese Canadian ethnic identity in 
Southern Alberta embodied “utopian idealism intertwined with a great expectation 
for the end of racial discrimination and the expansion of democracy” (Fujiwara, 2010, 
p. 2). As self-portrayed “refugees,” who had lost their homes, Japanese immigrants 
saw Alberta as the land where they could maintain Japanese identity, a sense of place 
and belonging, and loyalty to their homeland while achieving economic success, 
without persecution. The most concrete and monumental example of utopian 
expression for the immigrants was the Nikka Yuko Garden constructed in Lethbridge 
in 1967 to commemorate Canada’s Centennial (Fujiwara, 2010). The Nikka Yuko 
Garden exemplifies re-creation of home and fostering of multiculturalism in a new 
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landscape and is described as a symbol of international friendship. Its name was 
created from the Japanese words Ni (from Nihon meaning Japan), ka from Kanada 
or Canada, and Yuko, which translates as “friendship” to mean “Japan–Canada 
friendship” (Nikka Yuko Japanese Garden, n.d.).

The Halifax Public Gardens have underpinnings of the re-creation of home for some 
and are considered a rare example of a formal Victorian public garden, surviving 
intact and relatively unspoiled in the heart of a modern city. In 1872, Richard Power 
was hired as the garden’s first superintendent. During his tenure as superintendent, 
Power “oversaw the introduction of a bandstand, fountains, statues and wrought 
iron gates—all features of the High Victorian Pleasure Garden. They all honour 
a milestone in Queen Victoria’s reign, a contemporary military event, or an important 
local personage” (Gardens Canada, n.d.). Power believed the gardens were a work 
of art rather than a work of nature. That sentiment endures today and, though the 
gardens were extensively damaged by Hurricane Juan in September 2003, major 
restoration and fundraising were undertaken and are ongoing to reimagine the 
garden as art (Friends of the Historic Public Gardens, n.d.).

The First Nations Garden of the Montreal Botanical Garden offers a different 
approach to public gardening, primarily that of homemaking. Opened in 2001, the 
garden aims to present “the close bonds Amerindians and the Inuit have always had 
with the plant world” (Montreal Botanical Garden, n.d., “Natives Share Their Vision” 
section). It is designed to evoke a natural environment, while serving as a crossroads 
of cultures: “A place for sharing knowledge, allowing non-Native Quebeckers to 
discover or rediscover the culture of the first inhabitants of North America, while 
offering an opportunity for the First Nations to share their traditions, wisdom and 
know-how” (Montreal Botanical Garden, n.d., “Discovering the Culture” section).

The First Nations Garden “avoids stereotypes; it is a contemporary garden, one 
inspired by First Nations and Inuit cultures” (Montreal Botanical Garden, n.d., 
“The Spokesman” section). In addition to highlighting Native knowledge of plants, 
the garden also features First Nations activities relating to plants; growing and 
gathering for food, medicine, and materials (Montreal Botanical Garden, n.d.). 
In the garden, there are clear linkages to history, combined with acknowledgment 
of the important role that history plays in today’s Canadian society.

Gardens such as these examples help to create the colorful fabric of the urban 
Canadian landscape and, though notions of place and home might not be outwardly 
present, such cultural gardens capture the stories of other landscapes and weave 
them into our own. The fabric of the landscape is diverse and storied, like our 
own lives. Today gardens exist for not only reasons of science, social engagement, 
or economics but also for healing, recreation, botanics, community, and culture. 
Landscape architects, environmental psychologists, and urban planners have 
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suggested that gardens provide a vital role in developing people’s understandings 
of how to nurture their environments and, in turn, themselves (Minter, 1993; Von 
Baeyer & Crawford, 1995; Young et al., 2020). Gardens foster well-being.

The gardener as homemaker
Public gardens reflect a variety of traditions that are maintained through volunteer 
associations. The dedication of these volunteers to a public pursuit that is primarily 
valued for its intrinsic worth raises interesting questions about the role these 
gardens play in sense of place and the re-creation of “home.” This conception of 
the garden volunteer as homemaker is of value for a number of reasons. Most 
importantly, such an exploration can reveal much about place attachment because 
in public gardens volunteers contribute to a material history and legacy, a physical 
part of the community’s built environment. There are also other benefits of such 
an exploration. As Lewicka (2005) and Alaimo et al. (2010) note, volunteerism 
advances social capital, civic engagement, and the cultural health of community: 
“Community gardening and beautification activities created opportunities for 
the development of bonding, bridging, and linking social capital” (Alaimo et al., 
2010, p. 499), all of which can contribute to sense of place within a community. 
How these volunteers value and promote gardens in relation to feeling “at home” is 
important to consider and reflects the multifaceted role that urban public gardens 
play in urban Canadian society.

Home as “a state of being” is evident from a series of interviews conducted with 
volunteers who work in public gardens in Canada. The gardens examined through 
grounded research in this study are Maplelawn Historic Garden, Ottawa; Rockway 
Gardens, Kitchener; and Spadina Museum Gardens, Toronto (excerpts from 
interviews conducted at Maplelawn will be listed as “M-#” in this article). Each 
garden was selected because of its proximity to urban populations and its active 
volunteer program. Although not geographically dispersed across Canada, the 
selected gardens are typical and representative of the wider picture of Canadian 
public gardens. They have different histories, were originally created for diverse 
purposes, and have relied on various sources of funding and support since their 
creation. They all have unique organizational structures. One thing that they all have 
in common is that they are small in size (two to seven acres [one to three hectares]), 
and their volunteers are active, dedicated, and part of an organized program (often 
called “Friends” of the garden). The experiences of volunteers in these three gardens 
are representative of those of volunteers in other urban public gardens across Canada 
with similar programs (though such programs are relatively rare).
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Within the ground-truthing portion of the research, questions were posed that 
elicited insight into how the Friends of the gardens experience and engage with 
their landscapes: natural, cultivated, and peopled. The origins of their connections 
to gardens were explored as well. In developing a clear picture of how the gardener 
experiences places, key psychological, social, and philosophical components of 
home are explored. Often, upon completion of the prepared questions, volunteers 
would offer additional insight into the topic, and this was often useful in creating 
a rich picture of how the individual relates to their experiences as a volunteer in an 
urban public garden.

If volunteers did not directly name the garden as a home, they often gave it the same 
descriptors as they did their homes or, alternatively, the places at which they felt 
most at ease: “I guess this garden can be a home for some. It has shelter, peace, and 
provides happiness, and I guess that’s what a home should give you too” (M-10). 
This sentiment was shared by many of the gardeners interviewed. “My house is a 
roof and space and some green space that I can tend; it is comfortable and warm 
and welcoming. I feel connected to it. It is just right for me” (M-12). The garden 
where this individual volunteers their time was described in similar terms: “It’s a 
special place, with just the right flowers and plants—heritage ones. The wall makes 
it comfortable. The gardens make it pretty. And I feel happy here” (M-12). Most 
volunteers viewed “their” garden as a sanctuary from the urban environment in 
which it existed.

In one of his earliest essays, titled “Love of Life,” philosopher Albert Camus describes 
his own experience of wellness as a fusion of mind and garden. While walking into 
a cloister garden in San Francisco, he “melt[s] into this smell of silence, becoming 
nothing more than … the flight of birds whose shadows I could see on the still 
sunlit portions of the wall” (Camus, 1970, p. 55). For a moment—and Camus’s 
affirmation of life is all about moments of intensity rather than the continuum of 
experience—the fusion between state of mind and garden is so complete that the 
former upholds and keeps in being the latter:

In the sharp sound of wingbeats as the pigeons flew away, the sudden, snug silence 
in the middle of the garden, in the lonely squeaking of the chain on its well, I found 
a new and yet familiar flavor. I was lucid and smiling before this unique play of 
experiences. A single gesture, I felt, would be enough to shatter this crystal in which 
the world’s face was smiling. Something would come undone—the flight of pigeons 
would die and each would slowly tumble on its outstretched wings. Only my silence 
and immobility lent plausibility to what looked like an illusion. (Camus, 1970, p. 55)

One gardener suggested that “no matter how terrible the world is, when you leave a 
garden, you can’t help but be happy” (M-5).
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Because the concepts of home and place are difficult to separate, findings from 
interviews do not distinguish between the two concepts. It is important to recognize 
that often when people talk about home, they are talking about sense of place; for 
some, the word “home” reminds them of place and for others it reminds them of 
childhood. Through the interviews, the language of home became one of familiarity, 
tranquility, stability, beauty, and comfort. Few volunteers directly linked home 
with the garden, but when describing the garden, used the same descriptors, which 
suggests that the experiences of gardens may make them feel at home as well, which 
also links them to their childhood and other aspects of sense of place.

The connection between home and sense of place endures with the Friends. Each 
garden reflects some aspect of Canadian culture: whether it is that of the British 
influence at Maplelawn, the German immigrants at Rockway, or the wealthy family 
at Spadina, descendants of long-settled early colonists. This theme of homemaking 
through gardening in Canada is not new but has been written about since the 
days of Catharine Parr Traill and her contemporaries. This effort to settle is about 
many things, but within the garden it is in part about coming home. The following 
paragraph fully captures this sentiment and, as such, is presented here in its entirety:

Settling is about transformation and violence, it is about tenderness and cruelty, hope 
and despair. Settling invokes memories of old homes founded in new places as well as 
of new landscapes settling into old hearts. Settling is also as much about seeing and 
feeling as it is about transformation and movement, of seeing one’s future in a new 
country ten years hence, of feeling the soil yielding slightly under one’s feet after wet 
weather, of arching up one’s neck to view a magically unfamiliar nightscape. (Beattie 
& Holmes, 2011, p. 75)

When examining the experience of place in the garden today, two aspects of the 
garden are often suggested as being present: the sense of calm and the sense of 
wellness. It is through such experience that the very culture of volunteerism is 
established within the gardens. This volunteerism is not simply an offering of skills 
for today (Heidegger, 1962), but the Friends of the gardens actually become the 
stewards of the landscape both today and into the future, dwelling as a member 
of the place.

Bringing it all home: The connection between 
sense of place and public gardens
Applying the concept of home to sense of place in urban spaces reveals 
an opportunity for reinhabitation—coming home—through gardens, which offer 
opportunities to reconnect with a landscape often chaotic and troublesome. David 
Orr (1992) agrees with this concept: “The study of place  …  has significance in 
reeducating people in the art of living well where they are” (p. 130). Orr suggests, 
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“a resident is a  temporary occupant, putting down few roots and investing little, 
knowing little and perhaps caring little for the immediate locale beyond its ability 
to gratify” (p. 130). Conversely, inhabitants—people truly at home in a place—
exhibit “an intimate, organic, and mutually nurturing relationship with a place. 
Good inhabitance is an art requiring detailed knowledge of a place, the capacity for 
observation, and a sense of care and rootedness” (Orr, 1992, p. 130). For a country 
that is so multicultural, reinhabitation is important and allows a connection with 
the landscape that may lead to stewardship of that place.

Not all people feel the pull to home in a garden, however. This lack of connection in 
the garden for some individuals—particularly generations younger than the retirees 
who make up the majority of the Friends of the gardens—is something to note as 
a possible avenue through which to reengage the larger community in the garden to 
ensure its longevity. The gardener is the epitome of the reinhabitant, demonstrating 
commitment to place through time and space, with recognition of beauty, history, 
and personal attachment of thick places. As Heidegger suggested in his discussion 
of dwelling, this relationship between place and person permits space for well-
being, and many scholars agree (Albrecht, 2005; Gruenewald, 2003; Orr, 1992). 
This reinhabitation was not something discussed during interviews but is certainly 
an important aspect of sense-making in the garden, particularly for people who 
volunteer within such landscapes.

For the multicultural landscape, the fabric of public gardens must be equally colorful. 
The development of cultural gardens such as the gardens representing Japan, China, 
and the First Nations is allowing for the re-creation of home (Keane & Ohashi, 
1996; Keswick, 2003; Montreal Botanical Garden, n.d.). In coming home through 
such landscapes, people are coming into gardens.

The gardens are created by people but so too are people created by the gardens. 
Identity, community, home, and place all relate when some people consider their 
own experiences in public gardens. Initially created for purposes other than this, 
public gardens today occupy many additional niches within our lives: sanctuary 
and solace, comfort and familiarity. They tell us of our combined and individual 
heritages, our stories of who we are and how we connect to this world. Gardens 
bring us home.
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Abstract
Recent sustainability research into balancing the demands for ecosystem services and 
benefits in the form of human well-being has developed into a study of the ecological 
intensity of well-being (EIWB). Research into EIWB focuses on its reduction, as a 
pathway to sustainability. Here, we present a revised measure of EIWB by using 
a ratio of ecological footprint per capita (EF) to infant survival rate (ISR). EF per 
capita is included as an indicator of anthropogenic environmental stress and ISR 
serves as a measure of well-being, well suited to the context of developing countries. 
By using panel data for 81 developing countries, we mainly draw our hypothesis 
from a modernization perspective and check the effects of economic growth and 
urbanization on EIWB. The results indicate that economic growth has a positive 
effect on EIWB; also increasing urbanization can increase EIWB. Overall, these 
findings suggest that developing countries are less likely to achieve sustainability 
with current modernization practices.
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Introduction
The inhabitants of the world depend upon the earth’s ecosystem and make use 
of environmental amenities to sustain their lives. However, societal demands on 
the environment are multiplying due to current socioeconomic practices, which 
results in increased stress on the environment in various ways. The international 
ecosystem’s capacity to provide environmental services determines the social well-
being of nations. Therefore, it is crucial to analyze the interrelationship between 
societal well-being, environmental stress, and economic growth on the grounds of 
basic sustainability science.

Since the industrial revolution, there has been widespread concern about global 
environmental issues such as resource scarcities and how changes in the economic 
system have driven them (Meadows et al., 1972). A significant body of research has 
focused on the notion that economic growth may be harmful to the environment 
(Ehrlich & Holdren, 1971), while the eco-socialist approach maintains that social 
and technological development will lead to a decrease in population growth and 
a corresponding decrease in environmental damage (Commoner, 1972; Commoner 
et al., 1972).

Despite the lack of an absolute consensus, the question of how economic activity 
affects the environment has remained a popular area of research since the 1960s. 
In the mid-1990s, various mainstream economists examined the environmental 
Kuznets curve (EKC) hypothesis2 and observed that the EKC argument pertains 
to environmental impacts (Grossman & Krueger, 1995; Shafik, 1994; Stern et al., 
1996). Similarly, the idea of ecological modernization gained attention worldwide by 
the late 1990s. Ecological modernization theory (EMT), relies on the assumptions 
of neoclassical economics and emphasizes the positive role of economic growth and 
development in achieving sustainability. EMT argues that modern societies have 
capacity to deal with their environmental crises and emphasizes environmental 
reforms in societal practices, institutional designs, and policy discourse to reduce 
environmental impacts (Mol & Sonnenfeld, 2000). Therefore, conventional research 
and policy discussions on sustainability presented the idea of measuring the ratio 
of intensity to efficiency—that is, the national ecological footprint (as a measure of 
environmental stress) per unit of economic output (GDP, as a surrogate measure 
of well-being)—and focused on its reduction (Dietz et al., 2012; Timmons Roberts 
& Grimes, 1997).

In addition, the body of research focusing on the effects of economic growth on 
human well-being shows that well-being diminishes beyond the achievement of 
an adequate affluence level. This finding challenges the proposition of individual 

2  The environmental Kuznets curve hypothesis argues that indicators of environmental degradation tend to 
increase as national economies grow until economic growth reaches a turning point, after which the impacts decline.



The Ecological Intensity of Well-Being in Developing Countries

81

choice to maximize utility in economic theory (Brady et al., 2007; Dietz et al., 
2001; Layard, 2010). Therefore, a substantial body of research has questioned the 
reliance on GDP per capita as measure of well-being and has emphasized using direct 
indicators of well-being (Costanza et al., 2009; European Commission, 2009).

In 1992, the outcome document of the revolutionary Rio Earth Summit, 
Agenda  21 presented sustainable consumption as a major policy issue (United 
Nations Conference on Environment and Development, 1992). Since then, 
empirical research has focused on consumption as a major aspect of environmental 
sustainability, and two strands of interpretation on sustainable consumption have 
appeared in the literature (Knight & Rosa, 2011). The first strand was based on 
the assumption in neoclassical economics that consumption equates with utility, 
and advocated consuming differently rather than reducing consumption (Mol & 
Spaargaren, 2004). The second strand advocated for an absolute reduction in 
consumption, as consumption and well-being levels were not found to be tightly 
coupled (Seyfang, 2009). In this context, a significant body of research has further 
demonstrated that human well-being is not in lockstep with consumption of 
environmental resources and other forms of environmental stressors (Dietz et al., 
2009; Steinberger & Timmons Roberts, 2010; Steinberger et al., 2012). Particularly, 
Dietz et al. (2009) came up with an interesting finding that human well-being may 
be improved without increasing pressure on environmental resources.

These findings opened new avenues for researchers. This sustainability research 
focused on minimizing pressure on ecosystem services while maximizing human 
well-being (Knight & Rosa, 2011). A substantial body of sustainability research 
conceptualized this idea as ecological intensity of well-being (EIWB), defined as 
the ratio of ecological footprint (EF) per capita (as an indicator of anthropogenic 
environmental stress) to average life expectancy at birth (as a broad measure of 
human well-being). These studies emphasize the reduction of EIWB, which is 
desirable as an effective sustainability strategy, and attempt to identify the potential 
of various factors that shape EIWB (Dietz et al., 2009, 2012; Jorgenson & Dietz, 
2015; Knight & Rosa, 2011).

Currently, an increase in human-induced pressure on the ecosystem is producing an 
alarming impact in the form of global environmental changes. The potential effects 
of environmental degradation are particularly important for developing countries 
that are experiencing major economic and demographic transitions (Martínez-
Zarzoso & Maruotti, 2011). Developing countries are home to 5  billion of the 
world’s 7 billion people who depend on the exploitation of natural resources for 
their livelihoods and who are thus vulnerable to the effects of climate change. Also, 
conventional economic growth patterns—rapid urbanization and environmental 
degradation—are posing new challenges. Therefore, a practical understanding of 
the progress towards the key objectives of sustainability is essential and urgent for 
these countries.
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The present study attempts to contribute to the understanding of EIWB and 
the extent to which it is affected by major socioeconomic factors in developing 
countries. Mainly, we assess the effect of key modernization indicators on EIWB—
that is, whether an increase in economic growth tends to decrease EIWB or not. 
We check whether there is an EKC relationship between EIWB and affluence levels. 
Additionally, we check whether increased urbanization tends to decrease EIWB. 
If the modernization of developing economies is beneficial for sustainability, then 
the environmental cost of generating human well-being should decline with higher 
economic growth and urbanization.

International development organizations aim at achieving a better quality of life for 
people, as well as environmental protection, along with a higher level of economic 
development as a pathway to sustainable development. Therefore, identifying the 
potential major drivers behind EIWB will help to shape credible institutional 
policies in developing countries.

Materials and methods

The data set
The study uses panel data, covering 1989–2013, from 81 developing countries, and 
nation-states are the unit of analysis. This yields a balanced data set of 25 annual 
observations and a sample of 2,025 total observations. Lower- and upper-middle-
income countries in the national income classifications of the World Bank (2015) 
are categorized as developing countries3 and we selected the sample countries based 
on data availability (see Appendix Table 1). Following other recent studies, countries 
where the calculation of EF contains no temporal inconsistencies are included.4 
Only nations with a population of at least 1 million are included in the study. Data 
on GDP per capita, infant mortality rate, urbanization, and population density 
were sourced from the World Development Indicators (WDI) at the World Bank 
(n.d.). EF data were retrieved from the Global Footprint Network, USA.

Dependent variable: Ecological intensity of well-being (EIWB)
Several attempts have been made in the literature and policy discussions to 
operationalize the environmental intensity (or efficiency) of well-being. Consistent 
with the conventional approach of cost–benefit analysis in economic theory, the 
search for an appropriate measure initially resulted in developing indicators for 
environmental stress (cost) and for well-being (benefit).

3  Lower-middle-income countries: gross national income (GNI) per capita between USD1,006 and USD3,955. 
Upper-middle-income countries: GNI per capita between USD3,956 and USD12,235 (www.worldbank.org).
4  The possibility of temporal anomalies in calculations of EF for some countries may lead to invalid findings 
(Jorgenson & Clark, 2011).

http://www.worldbank.org
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Dietz et al. (2001) presented this measure by calculating a ratio of infant mortality 
(which they converted to infant survival) and a joint index of environmental system 
indicators and EF per capita. Prescott-Allen (2001) developed a similar measure by 
computing the ratio of a composite index of objective measures of well-being and 
a combined environmental quality index. Likewise, Marks et al. (2006) presented 
the Happy Planet Index as a ratio of the product of average life expectancy and life 
satisfaction over EF per capita.

Dietz et al. (2009), however, presented an innovative approach and used a stochastic 
frontier production model to estimate the environmental efficiency of well-being 
and included affluence, education, and EF as the determinants of average life 
expectancy. Also, Knight and Rosa (2011) introduced an alternative measure by 
regressing a subjective measure of well-being—average life satisfaction—on EF per 
capita and calculating the residuals. A positive residual showed higher well-being 
relative to EF and vice versa.

Later, to remain consistent with the EKC proposition, where an increase in the 
selected dependent variable is undesirable, the concept of ecological intensity of 
well-being (EIWB)was presented. For instance, the EIWB measure was developed 
as a ratio between EF, as an environmental stressor, and an established well-being 
measure such as average life expectancy (Dietz et al., 2012; Jorgenson, 2014; 
Jorgenson & Dietz, 2015). 

While a variety of measures have been used so far, several conditions must 
be met regarding the choice of indicators for well-being and environmental 
stress. For  example, the selected measures should not only be consistent with 
their conventional meanings, but should also be harmonized with the general 
socioeconomic conditions of the sample nations, with large data sets available for 
many countries (Dietz et al., 2012).

Infant mortality rate (IMR) (converted to infant survival rate)
The widespread agreement that human well-being should be indicated by variables 
other than GDP per capita led to the development of the basic need agenda and 
Physical Quality of Life Index in the 1970s. A similar multidimensional view of 
development has been advocated by the United Nations Development Programme 
(UNDP, 2009) in the Human Development Reports.5 Since then, health variables—
for instance, life expectancy at age one and infant or maternal mortality—as well 
as education indicators have been used to indicate a country’s well-being status 
(Hanmer et al., 2003).

5  See: www.hdr.undp.org/.

http://www.hdr.undp.org/
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Regardless of the World Bank’s emphasis on an economic growth–led development 
strategy (Ravallion, 1997), the Millennium Development Goals set out in 2001 
adopt a variety of well-being goals—including the reduction by two-thirds of infant 
and under-five mortality by 2015—as poverty reduction targets, particularly in 
low-income and developing countries. The importance of infant mortality rates 
was again underlined by the United Nations (UN) Sustainable Development Goals 
(SDGs), when they aimed at reducing infant mortality to at least as low as 12 per 
1,000 live births as one of the indicators to achieve SDG 3 (UN, 2020).

Generally, the research in environmental social sciences has focused on average 
life expectancy as a well-being indicator, as it is well measured in most countries 
(Jorgenson & Dietz, 2015). However, there are many reasons that IMR6 (converted 
to infant survival rate) has paramount importance as a well-being indicator. First, 
it is less likely that IMR is dominated by the affluent as greater wealth can drive 
average life expectancy upward, but has less effect on IMR (Firebaugh & Beck, 
1994). Second, unlike average life expectancy, IMR has fewer measurement errors, 
fewer chances of reverse causality with GDP, and a lower likelihood of upwards bias 
in coefficients of growth (Pritchett & Summers, 1996). Third, infant mortality is 
more responsive to changes in socioeconomic and environmental conditions than 
either literacy or life expectancy because infants, unfortunately, are more vulnerable 
to these changes than other members of the population (Dietz et al., 2001).

Reidpath and Allotey (2003) argued that, although other measures of population 
health (such as disability-adjusted life expectancy) may be more comprehensive 
and reflect a wider population, focusing on more comprehensive measures could 
cause complexity, and furthermore that collection of the additional data would 
impose further costs on resource-constrained countries. Thus, IMR remains an 
important health indicator for whole populations. This, along with relative ease 
of access to quality data, makes IMR a suitable choice as a well-being indicator for 
countries with limited resources who require a concise and easily calculated measure 
of well-being.

For all these reasons, we prefer to use IMR (converted to infant survival rate) as 
a well-being indicator in this study. Even though IMR has remained a focus of 
many researchers in demographic and public health, it has rarely been used in the 
measurement of EIWB of nations. We suggest that future research could employ 
other well-being measures in the calculation of EIWB, preferably consistent with 
international human development targets.7

6  IMR is calculated by dividing the number of children dying under one year of age by the number of live births 
during the year, multiplied by 1,000. databank.worldbank.org.
7  See: sustainabledevelopment.un.org/sdgs.

http://databank.worldbank.org
http://sustainabledevelopment.un.org/sdgs
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Ecological footprint (EF)
The study includes the ecological footprint (EF) per capita of nations as the measure 
indicating environmental stress. EF measures bioproductive land area (measured 
in global hectares) required to sustain a population’s resource consumption and 
waste generation (Rees, 1996). It is calculated by adding up cropland, grazing land, 
fishing grounds, forests, carbon uptake, and built-up land footprints (Lin  et  al., 
2018).8 EF is a comprehensive measure of environmental pressure induced by 
resource consumption (Dietz et al., 2007; Jorgenson & Clark, 2011; Rees, 1996), 
and is considered to be a reliable stress indicator in environmental and social 
science research.

Although EF is well regarded in scientific and environmental circles, many critiques 
have been made of its description and method. For example, Fiala (2008) argued 
that EF underestimates the environmental impacts of intensive production 
stemming from economic and technological development. Also, some critics point 
out the omission of key environmental threats like pollution from toxic substances 
(Dietz  et  al., 2012) and the lack of attention given to biodiversity loss in the 
calculation of EF (Özler & Obach, 2009).

However, Rees (2006) has acknowledged that EF is likely to underestimate impacts 
as it was primarily developed as a hypothetical measure of anthropogenic stress on 
the environment, for which it has been less criticized (Dietz et al., 2012; Jorgenson 
& Dietz, 2015). More recently, Giampietro and Saltelli (2014) have noted some 
other methodological flaws. They argue that EF accounting does not capture the 
present boost in agricultural productivity (biocapacity), which carries an ecological 
impact. Giampietro and Mayumi (2009) have previously noted that EF doesn’t 
include the requirement of land for producing fuels to meet energy consumption 
and only considers the requirement of land for CO2 absorption—hence it ignores 
energy security.

In response, the proponents of EF consider this critique a misinterpretation and 
have emphasized the need to understand the purpose and scope of this accounting 
tool to identify research areas for improvements. Galli et al. (2016) argue that EF 
does not measure energy security per se. Furthermore, it is not a predictive measure 
of sustainability, nor is it a measure of human impact. Rather, EF accounts compare 
human demand on Earth’s ecosystems to what these ecosystems can renew. Given 
this knowledge and scope, it should be considered an important but not sufficient 
minimum reference framework (Borucke et al., 2013; Jorgenson & Clark, 2011).

Despite these criticisms, EF captures the broad patterns of environmental pressure 
and available data for most global nations at a given moment: hence, it is broadly 
accepted throughout the social science disciplines (Jorgenson & Dietz, 2015). 

8  For more detailed information on calculation of EF, see www.footprintnetwork.org.

http://www.footprintnetwork.org
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Jorgenson and Clark (2011) recognize that EF is conservative, but is nonetheless 
a comprehensive measure of consumption-driven environmental stress. Therefore, 
EF is a sufficiently robust choice as a measure of environmental stress for the 
purposes of our study.

Independent variables
Modernization perspectives (economic modernization theory from economics, and 
ecological modernization theory developed by sociologists), while acknowledging 
that economic development has generated environmental problems, suggest that 
further development may alleviate these impacts rather than adding to them 
(Grossman & Krueger, 1995; Mol & Spaargaren, 2000).

Thus, modernization theories are consistent with the assumptions of neoclassical 
economics and emphasize that higher economic growth is helpful to achieve 
sustainability. The proposed relationship between economic development and 
environmental impacts is named the environmental Kuznets curve (EKC). EKC 
supposedly demonstrates that environmental impacts increase in the early stages of 
economic development up to a point, then decline with further economic growth 
(Grossman & Krueger, 1995).

A wide range of studies in sustainability research have explored the existence of 
the EKC phenomenon by comparing the outcome variable and the affluence level 
(GDP per capita) of nations, with most indicating an increase in environmental 
stress or EIWB at a higher levels of economic development (Dietz et al., 2012; 
Knight & Rosa, 2011; York et al., 2003, 2004).

Nevertheless, consistent with modernization theories, we examine the prediction 
of an EKC relationship between economic development and EIWB. Guided by 
the discussion in the literature, our study includes GDP per capita as an indicator 
of economic growth in the nations included in our study. We use both linear and 
quadratic terms of GDP per capita as independent variables and predict a positive 
linear and negative quadratic coefficient of GDP per capita, consistent with EKC 
hypothesis.

In addition to economic development, urbanization is another important indicator 
of modernization used by EMT theorists because it is associated with many of 
the institutions of modernity (York et al., 2003). York et al. (2003) have included 
urbanization as modernization indicator and found that it has a positive effect on 
national EF. Also, in a cross-national analysis, York et al. (2004) have found that 
urbanization appears to increase EF. Here, we include urbanization to assess the 
predictions of EMT theorists by using the percentage of the population living 
in urban areas as another indicator of modernization, and predicting a negative 
relationship between urbanization and EIWB, consistent with EMT perspective.
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Furthermore, we include population density as one of the independent variables 
in our analysis. A range of studies cited here, especially in the research on cross-
national assessment of environmental impacts and their determinants, have 
included population density as an indicator of the geographic conditions of a nation 
(Lamb et al., 2014; York et al., 2004).

York et al. (2004) have included population density as an indicator of geographic 
conditions and found a significant negative effect of population density on EF 
intensity (EF/GDP), suggesting that this effect is likely as it is easier to build mass 
transportation systems and efficient structures for a compact population. Further, 
Lamb et al. (2014) found a positive but insignificant effect of population density on 
territorial carbon emissions. Recently, Bay and Lehmann (2017) have suggested that 
to achieve sustainability, higher-density cities are socially beneficial, environmentally 
sound, and economically viable. However, the impact of population density on 
EIWB remains understudied so far. On this basis we have included population 
density as another independent variable, as it may have a significant effect on EIWB. 
Table 1 presents the details of all study variables.

Panel data econometric model
In econometrics, panel data estimations are an efficient analytical method for 
handling longitudinal data that contain observations of multiple phenomena over 
an extended time period times for the same entities. A simple panel regression model 
is given by:

Yit = α + βXit + μit  (1)

The following double log panel econometric model will be the basis of our analysis.

EIWBit = αi + β1 (lnGDPpcit) + β2 (lnGDPpcit)
2 + β3 (lnURBNit) + β4 (lnPDNSit) + μit (2)

Where the subscript i denotes country i and subscript t denotes year t; EIWB shows 
the ecological intensity of the human well-being of country i in year t; GDPpc is 
GDP per capita; μ is the error term; URBN is the percentage of people living in 
urban areas; and PDNS is the number of people living per square kilometer of the 
area. Since we transform all variables into a log form, the resulting coefficients of 
β1, β2, and β3 will be the elasticity estimates. Hence a coefficient of the independent 
variable is the net percentage change in the dependent variable because of a 1% 
change in the independent variable.



Human Ecology Review, Volume 27, Number 1, 2021

88

Method of analysis
In this study, we calculate the EIWB by using infant survival rate (ISR) as a well-
being measure and EF per capita as an environmental stress indicator. Using 
Firebaugh and Beck’s (1994) transformation, the infant mortality rate (IMR) is 
converted into ISR, calculated as:

ISR = 1 – (
IMR
1000

) (3)

ISR is the probability of infant survival to one year of age: it thus allows IMR to 
code as a positive measure of well-being (Brady et al., 2007).

Further, a complication could arise while using a ratio as a dependent variable. The 
difference in the variation in the numerator and the denominator may cause the 
variable with the greater variation to dominate a ratio. In our data set the coefficient 
of variation for ISR is 0.03, and the range is 867.8–996.6; the coefficient of variation 
for EF per capita is 0.53 and the range is 0.4–7.54. Thus, variation in EF is larger 
than variation in ISR.

To resolve this complication, we add a constant (correction factor)9 to the numerator 
to limit the coefficient of variation of both the EF per capita (numerator) and ISR 
(denominator) to be equal, which shifts the mean without changing the variance. 
This approach for standardizing variables was developed by the New Economics 
Foundation (Abdallah et al., 2009). In our data set, the correction factor is 42.02 
and we add this constant to the EF per capita. Hence, EIWB is:

EIWB = ⌊(EF per capita + 42.02)/ISR⌋ × 100 (4)

Also, there is a possibility of multicollinearity if the squared term of a variable is 
included as an explanatory variable. Therefore, GDP per capita was centered by 
subtracting the mean and squaring the value—that is, the log of the GDP per capita 
is squared after subtracting the mean of the log of GDP per capita. This technique 
has been used in many EKC-based studies to reduce collinearity with GDP per 
capita (Dietz et al., 2012; Knight & Rosa, 2009; York et al., 2003). We calculated 
the variance inflation factor (VIF),10 which is 1.74, hence shows no evidence of 
multicollinearity. Here, we follow the conventional double logged approach and all 
data were transformed to the natural log before using them for the analysis. We have 
used statistical software Stata 13 (StataCorp, 2013) for model estimation.

9  The coefficient of variation (CV) is calculated as: standard deviation (S)/mean (M), and the correction factor 
(CF) is calculated as:

CF = (
(SEF × MISR )

SISR
) – MEF .

10  The variance inflation factor (VIF) is calculated as: 1 ÷ (1–R²). 
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Table 1. Description of study variables

Variable Description Transformation Data Source
Dependent variables
Ecological 
footprint (EF) per 
capita

Land area required to 
support the resource 
consumption of the 
nation (in global hectares)

– National Footprints and 
Biocapacity Accounts, 2018 
edition (Global Footprint 
Network, 2018)

Infant mortality 
rate (IMR)

The number of infants 
dying before one year of 
age (per 1,000)

Transformed into infant 
survival rate (ISR):
(ISR = 1 – (IMR/1000)

World Development 
Indicators (WDI database; 
World Bank, n.d.) 

Ecological 
intensity of well-
being (EIWB)

The ratio of EF over ISR Ratio corrected for 
variation in ecological 
footprints, and logged

Authors’ calculation

Independent variables
GDP per capita GDP per capita based 

on purchasing power 
parity (in constant USD 
2011)

Logged WDI database

Quadratic term of 
GDP per capita

– The log of the GDP per 
capita is squared after 
subtracting the mean 
of the log of GDP per 
capita

WDI database

Urbanization People living in urban 
areas out of the total 
population (%)

Logged WDI database

Population 
density

People living per square 
kilometer of land area

Logged WDI database

Source: See citations throughout table.

Results and discussion
Figure 1 plots EF against the ISR. The wider horizontal spread of EF as compared to 
ISR shows a wider variation among the sample nations in generating environmental 
stress. A vertical line indicates the recent estimate of global biocapacity per 
capita.11 Notably, EFs for developing countries have crossed this limit during the 
period studied.

The variation in ISR along this line shows that higher well-being is achievable while 
living within the ecological limits. This phenomenon shows a difference among the 
developing nations in placing environmental stress relative to well-being.

11  Biocapacity is the capacity of ecosystems to regenerate what people demand from those surfaces. Biocapacity 
is an ecosystems’ capacity to produce biological materials used by people and to absorb waste material generated by 
humans, under current management schemes and extraction technologies. For more details and updates to data, see 
www.footprintnetwork.org/.

http://www.footprintnetwork.org/
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Figure 1. Scatterplot of infant survival probability (ISR) and ecological footprint 
(EF) per capita, 1989–2013
Note. The vertical line at 1.7 global hectares of EF is the global biocapacity per capita available.
Source: ISR data—World Development Indicators (World Bank, n.d., [Mortality rate, infant (per 1,000 
live births)]). EF data—National Footprints and Biocapacity Accounts (Global Footprint Network, 2017).

Figure 2 plots EIWB by GDP per capita. The overall pattern of the graph is not 
an inverted U-shape, and thus contradicts the predictions of EKC. Rather it 
reveals a positive relationship between EIWB and the affluence levels of developing 
countries. In other words, the pattern shows that as the developing countries grow 
richer, stress on the ecosystem increases relative to the well-being generated.

Table 2 presents descriptive statistics of study variables. The study has estimated 
the  fixed-effects and random-effects models, since the Hausman test favors 
a  fixed-effects model (p  >  Χ2  =  .004). Panel regression estimates of the fixed-
effect model are reported in Table 3. The fixed-effects model controls all country-
specific effects constant over time, such as climate (Aşıcı, 2013; Dietz et al., 2012). 
In Table 3, the overall R-square indicates 43% of the variation in EIWB explained in 
the model.
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Figure 2. The ecological intensity of well-being (EIWB) by GDP per capita 
(1989–2013)
Source: Authors’ findings.

Table 2. Descriptive properties of study variables

Variable Mean Standard deviation Minimum Maximum
Ecological intensity of well-being (EIWB) 0.733 0.519 −0.869 2.097
Log GDP per capita 8.723 0.718 6.222 10.296
(Log GDP per capita)* 0.515 0.722 4.28E−07 6.257
Urbanization 3.885 0.405 2.597 4.555
Population density 3.987 1.604 0.340 12.951

Note. * p > Χ2 = .004
Source: Authors’ description.

The regression results in Table  3 show that the coefficient of the linear term of 
GDP per capita is significant and positive, while the coefficient of the quadratic 
term of GDP per capita shows a positive but insignificant effect on EIWB. This 
finding suggests that EIWB increases with rising affluence levels, and no significant 
evidence in favor of the EKC hypothesis is found: a phenomenon consistent with the 
previous literature (Dietz et al., 2012; Knight & Rosa, 2011). Therefore, developing 
countries are still lagging in reaching the critical GDP threshold after which EIWB 
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may fall. We estimated another model by taking EIWB in terms of the ratio of EF 
and average life expectancy as the dependent variable (see Appendix Table 2). These 
estimation results also showed no evidence for the EKC phenomenon.

Table 3. Estimates of the fixed-effects model for ecological intensity  
of well-being (EIWB)

Dependent variable EIWB (EF per capita/ISR) Fixed-effects (within) regression
Gross domestic product (GDP) .218 **

(.014)
Square term of GDP .004

(.003)
Urbanization .192 **

(.045)
Population density −.129 **

(.009)
Constant −.814

(.058)
R2 (within) 0.196
R2 (between) 0.455
Overall R2 0.428
Number of observations (81 countries, 25 years) 2025

Note. EF = ecological footprint. All variables are on a log scale. Values in parentheses are standard 
errors. * p < .05; ** p < .01.
Source: Authors’ estimates.

The coefficient of urbanization (percentage of the urban population in the total 
population) is 0.192 and significant. It shows that a 1% increase in urbanization 
increases EIWB by 0.19%. The finding contradicts the ecological modernization 
theory, which suggests that environmental quality and related benefits improve as 
the societies are urbanized (York et al., 2003).

Besides, population density has a significant negative effect on EIWB, with 
a coefficient value of −0.129. It suggests that a 1% increase in population density 
decreases EIWB by 0.129%. While the effect of population density on EIWB has 
remained understudied so far, the findings of the present study show that EIWB 
becomes lower as people live more densely.

Conclusion
A substantial body of literature has conceptualized sustainability as the level of 
human well-being relative to environmental stress and enabled the cross-national 
assessment of sustainable development through carbon or ecological intensity 
of well-being—a concept that combines environmental and human well-being 
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measures into one indicator. Countries with high well-being and low environmental 
impact have low EIWB, which is desirable for sustainability (Dietz et al., 2012; 
Jorgenson, 2014; Jorgenson & Dietz, 2015).

The current study presents a revised measure of EIWB by taking the ratio of EF 
per capita as environmental stressor and ISR as well-being indicator, and examines 
the effect of key variables from a modernization perspective on the EIWB by using 
panel data of 81 developing countries from 1989 to 2013.

The panel fixed-effect regression estimates reveal that there is a significant positive 
relationship between GDP per capita and the dependent variable EIWB. But 
the relationship between the square term of GDP per capita and EIWB is non-
curvilinear—contrary to the EKC phenomenon, which is a central idea in 
modernization theories relating growth and environmental stress. Also, we find that 
urbanization has a positive effect on EIWB. Modernization theories link higher 
well-being with a higher level of consumption and therefore argue for higher 
economic growth and urbanization for achieving sustainability (Knight & Rosa, 
2011; Mol & Spaargaren, 2004; York et al., 2003). However, our findings suggest 
that with an increase in the level of economic development and urbanization in 
developing nations, anthropogenic environmental stress relative to well-being 
also increases.

Further, we find that population density has a negative (i.e., desirable) and significant 
effect on EIWB. This finding suggests that if a population lives more densely, this 
could be a way forward for sustainable development. Future research linking density 
and sustainability can provide a better understanding of the potential for population 
density to reduce EIWB and guidance to the path of sustainability.

Overall, the study provides important insights for developing nations to review 
and strengthen their modernization policies, keeping in view their performance 
towards the key challenges of sustainability—minimizing environmental stress and 
increasing human well-being.

Our analysis extends the ongoing work on EIWB and provides initial estimates for 
developing countries rather than definite findings. The nature of analysis encourages 
more refined work and suggests a range of future research avenues. Here, we find 
the environmental Kuznets curve argument inadequate for developing countries. 
However, fresh insights may be expected by taking alternative measures of well-
being, ecological stress indicators, and other institutional, cultural, and social factors 
influencing environmental stress and shaping human well-being.
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Appendix Table 1. Countries included in the analysis
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Cameroon Lebanon Sri Lanka
Cape Verde Lesotho Suriname
China Lithuania Swaziland
Colombia Macedonia, the Republic of North Thailand
Costa Rica Malaysia Tonga
Côte d’Ivoire Mauritania Tunisia
Djibouti Mauritius Turkey
Dominica Mexico Turkmenistan
Dominican Republic Moldova Ukraine
Ecuador Mongolia Uruguay
Egypt Morocco Uzbekistan
El Salvador Nicaragua Venezuela, the Bolivarian Republic of
Fiji Nigeria Viet Nam
Georgia Pakistan Yemen
Ghana Panama Zambia

Source: World Bank (2015).

Appendix Table 2. Random effect model ecological intensity of well-being (EIWB) 
(environmental footprint per capita/average life expectancy)

Dependent variable EIWB (EF per capita/average 
life expectancy 

Fixed effects (within) regression

GDP 0.0799*
(.039)

Square term of GDP .0096
(.011)

Urbanization .055 *
(.012)

Population density –.010**
(.002)

Constant –.814
(.058)

R2 (within) 0.2176
R2 (between) 0.4106
Overall R2 0.3918
Number of observations (81 countries, 25 years) 2025

Note. * p < .05; ** p < .01.
Source: Authors’ results.
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Abstract
Hydroelectric dams are controversial for their negative impacts on nearby 
communities. To study communities’ perceptions of these impacts, one tool available 
is the social acceptance framework. However, previous studies have mostly looked at 
recently built dams, and the literature lacks a longitudinal perspective. In Northern 
Sweden, the town of Jokkmokk on the Lule River offers a great opportunity to study 
which factors influence community acceptance of hydroelectric dams, decades after 
construction is over. This study employed a holistic research approach, combining 
historical contexts with empirical data from an online survey and interviews 
with Jokkmokk residents. Community members are most concerned about the 
hydroelectric dams’ economic and ecological impacts, and about feeling exploited. 
Distributional justice seems crucial to community acceptance, but trust also plays 
a role. To improve community acceptance of hydroelectric dams in Jokkmokk, 
Swedish policymakers need to consider mechanisms for sharing revenues and 
measures for mitigating the ecological impacts.
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1. Introduction

1.1. Hydropower globally
In the face of severe anthropogenic climate change, where energy production 
contributes greatly to greenhouse gas emissions, finding affordable low-carbon 
alternatives is crucial to mitigating climate change while meeting human energy 
needs (IPCC,2 2018). Although not without carbon emissions (Deemer et al., 
2016), hydropower is currently the largest source of renewable energy, accounting 
for 70% of global renewable energy production (World Energy Council, 2018). 
Hydropower’s share is predicted to continue to increase as large, fast-growing 
countries like Brazil and China construct new dams (International Energy Agency, 
2018). Hydroelectric dams are controversial; although dams generate large amounts 
of electricity, they also disrupt the hydrology and ecology of rivers, interfering with 
the natural migration and food supply of aquatic species (Mueller et al., 2011). 
Furthermore, while large hydropower projects can bring nearby communities 
benefits, such as investment in infrastructure, access to electricity, and creation of 
jobs, they have also altered rivers and displaced millions of people globally, often 
resulting in severe socioeconomic and cultural losses that disproportionately harm 
indigenous and traditional communities (World Commission on Dams, 2000).

The complex nature of hydroelectric dams makes them a site where conflicting 
interests collide, and many institutions and researchers are beginning to recognize 
the need for new governance to “reconcile economic, social, and ecological concerns 
related to hydropower” (Lindström & Ruud, 2017, p.  11). Pursuant to broadly 
accepted principles of the role of justice in environmental management and 
decision-making, the new governance principles should strive to ensure that the 
communities impacted by recently built or established hydroelectric dams feel that 
the dams are acceptable.

1.2. Hydropower in Sweden
One of the most interesting places to study community acceptance of hydropower 
is Sweden, a social-democratic, Northern European country that takes pride in 
its ambitious climate policies and relies on hydropower for approximately 40% 
of its electricity generation (Statistiska Centralbyrån, 2017). Most of Sweden’s 
hydroelectric dams were built during the construction era (or the “era of exploitation,” 
as Lindström and Ruud (2017) called it), that lasted from the mid-1940s through 
the mid-1970s.

2  Intergovernmental Panel on Climate Change.
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In Sweden, there is a geographical divide between where the hydropower is 
produced and where it is used. Most of Sweden’s 10  million people live in the 
southern third of the country, while most of the hydroelectric dams are located in 
the north, where there are large rivers that flow east from the mountains into the 
Gulf of Bothnia and the Baltic Sea. The communities in dammed watersheds in 
Northern Sweden are important sites to study the factors influencing community 
acceptance of hydroelectric dams, several decades after the dams have been built. 
This is what I did, using the case study of Jokkmokk in Northern Sweden. In the 
remaining introductory sections, I review the history of Swedish hydropower (1.2.1), 
before introducing the study site (1.3). Then I describe a few Swedish policies that 
impact communities with hydroelectric dams (1.4), before introducing this study’s 
theoretical framework (1.5) and my research question (1.6).

1.2.1. The history of Vattenfall and Swedish hydropower
In 1909, the Swedish government founded Vattenfall, the arm of the government 
tasked with developing hydropower in the country. But demand for Swedish 
hydropower was jumpstarted following World War II, as Sweden’s intact industries 
found a new market in the rebuilding of Europe. Thus began Sweden’s construction 
era for hydroelectric dams. During this time, most of the large rivers in Northern 
Sweden were dammed.

By constructing dams, Vattenfall supplied not only jobs but also—as an arm of the 
social-democratic government—provided housing, medical clinics, schools, public 
spaces, and sports facilities to the workers whom they brought from the populous 
south into the sparsely populated, traditionally indigenous north. In  a  short 
period of time, Northern Sweden became an attractive part of the country to earn 
a comfortable living.

The end of the construction era came in the 1970s, partially because most of the 
large rivers of the north had been dammed by then and partially because Vattenfall 
began to experience strong resistance from river conservationists. The battles over 
Swedish rivers resulted in an initial agreement—the Peace in Sarek—in 1961 and 
legislation protecting Sweden’s last free-flowing rivers in 1970 (Lindström & Ruud, 
2017). At the end of the construction era, many northern communities saw a rapid 
decline in jobs, population, and financial support (Strand, 1984).

1.3. Introduction to the study site: The Lule River 
and Jokkmokk
1.3.1. Hydroelectric dams on the Lule River
During the construction era, one of the rivers that was dammed is Luleälven, or the 
Lule River, which, with a mean discharge of 506 m³/s is one of the largest rivers 
in Sweden (Länsstyrelserna & Vattenmyndigheterna, n.d.). With 15 hydroelectric 
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dams, the Lule River alone accounts for an annual production of 10 terawatt-hours 
(Vattenfall, 2019), or 10% of Sweden’s total electricity generation. A large part of 
the Lule River watershed and most of the hydroelectric dams are located in the 
municipality of Jokkmokk, as shown in Figure 1.

1.3.2. The history, demographics, and economy of Jokkmokk
Before dam construction began on the Lule River, the Jokkmokk area had been 
inhabited by different groups of Sami people for thousands of years. In the mid-
1800s, the municipality had a population of 1,500—Sami and nonindigenous—
people. As shown in Figure 1, Jokkmokk, comprising 18,000  square kilometers, 
encompasses most of the Lule River watershed, and so the construction era changed 
Jokkmokk.

Figure 1. Map showing the location, municipality, and construction year of the 
hydroelectric dams on the Lule River in Northern Sweden
Source: Created by the author, using data from Vattenfall (2019) and Esri (2013).

As shown in Figure  1, from the mid-1940s through the mid-1970s, Vattenfall 
constructed 15 dams on the Lule River. This resulted in Jokkmokk’s population 
growing exponentially. By 1960, the population of Jokkmokk peaked at around 
12,000 people. This was a 10-fold increase: during the same period, the population 
of the whole country, for comparison, roughly doubled. At that time, Vattenfall 
employed around 1,500 people in Jokkmokk (Strand, 1984). Jokkmokk’s 
population has declined since the 1960s (in 2019, the population was 4,900). 
Some key demographic and economic information about Jokkmokk today is shown 
in Table 1.
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Table 1: Comparison between Jokkmokk and the national average on several 
demographic indicators

Category Jokkmokk Sweden national average
Population density (people per square 
kilometer)

0.2 24.8

% of people older than 65 27 22
% of people with a college degree 21 41
Largest political party Social democrats (left) Social democrats (left)
Unemployment rate (%) 6 6
Large employers other than public sector* Construction, energy 

production
Service industry, 
IT development

% working in energy and environment 
sector

7 1

Note. * Includes public health care and education.
Source: Data collected from Statistiska Centralbyrån [Statistics Sweden] (n.d.).

Jokkmokk is a typical rural town, with a sparse, aging population that has lower 
levels of education than the national average. The unemployment rates are the 
same in Jokkmokk and Sweden at large, but the largest employment sectors 
(other than public sector) differ. Many urban Swedes work in the service industry 
or IT development, but in Jokkmokk, many people work in sectors that rely on 
natural resource use, such as construction and energy production. The energy sector, 
which in Jokkmokk is dominated by Vattenfall, employs a large part of Jokkmokk’s 
population. Vattenfall has 100–120 employees in Jokkmokk.

The history of Jokkmokk over the last century is deeply interconnected with the 
history of Swedish hydropower, and changes in Swedish politics and policies are 
reflected in Jokkmokk. It is therefore relevant to review some key policies that shape 
Swedish economics and ecological restoration.

1.4. Policies that impact hydropower communities
1.4.1. National economic policies
Since the end of the construction era, Vattenfall has changed its structure and 
focus. For example, in 1992, Vattenfall became incorporated as a profit-driven, 
multinational company owned by the Swedish government and in 1996, Sweden 
opened its electricity market to international trade. During this time, Vattenfall 
withdrew much of its former financial support from Jokkmokk. But there are also 
broader economic policies that shape rural communities with hydroelectric dams. 
The following section describes four such policy issues: the public community service 
fund, Swedish centralization policies, corporate property taxes, and revenue sharing.
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Communities that have been impacted by hydropower developments can seek 
financial  support for public community service projects from a fund (Swedish 
bygdemedel ). The fund is managed by the County Administrative Board 
(Swedish Länsstyrelsen) and supports small projects such as repairing community 
centers and building trails. Jokkmokk typically receives SEK20  million 
(USD2.31 million) per year from the community service fund.

Under the Swedish centralization system, government grants are a major source of 
income for all rural municipalities. Only Stockholm and two of its neighboring 
municipalities pay more to the grant system than they receive (Ekonomifakta, 
2020). Jokkmokk is one of the municipalities that receives the most government 
grants per capita: SEK20,600 (USD2,400) per year compared to the county average 
of SEK5,700 (USD660) per year.

Since 1985, Swedish property taxes are collected at a national rather than municipal 
level. The property tax levels for hydropower stations, based on assessed value, have 
fluctuated from 0.5% up to 2.0%, but in 2020 it once again became 0.5% to ensure 
that hydropower as a source of renewable energy remains economically feasible 
(Finansdepartementet, 2016).

Sweden is one of few European countries where the municipality and county in the 
location of a natural resource industry do not directly receive the revenue from 
the industry’s property taxes. Some estimates show that if Sweden shared revenues 
using the same systems as Norway, the municipality of Jokkmokk would receive 
nearly SEK300 million (USD35 million), or SEK60,000 (USD6,900) per capita, 
per year (Hannu, 2014).

1.4.2. The European Union Water Framework Directive
Since the European Union adopted its Water Framework Directive (WFD) in 
2000 to protect the region’s water bodies, hydroelectric dams have been a source 
of disagreement. On the one hand, member states must prevent deterioration of 
their water bodies. On the other hand, hydroelectric dams generate vast amounts 
of renewable energy, and the WFD places less stringent requirements on dammed 
rivers. However, some member states apply these exemptions too generously and 
thus fail to adequately protect and restore their dammed rivers (Söderasp, 2018).

This is the case in Sweden, which has repeatedly been criticized for its weak 
implementation of the WFD. Swedish environmental law regulates the minimum 
flow in dammed rivers, but many of the old dams on the Lule River lack 
environmental adaptations adequate to protect and restore aquatic species (Renöfält 
et al., 2010). The dams on the Lule River have created the longest dry channel 
in Europe, altered the river’s flow regime, reduced natural flooding, and changed 
the concentration and transportation of different natural elements (Siergieiev et al., 
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2014)—changes which have fragmented not only the river but also the surrounding 
riparian area (Jansson et al., 2017). The Lule River meets neither its ecological nor 
chemical standards required under the WFD (Vattenmyndigheterna et al., 2020).

To comply with the WFD, Sweden may, for example, need to require dam operators 
to install fish ladders or to spill extra water into the river channel, but these measures 
are costly and may reduce electricity production. In a 2014 report, Vattenfall 
suggested that complying with the WFD would reduce the production of Swedish 
hydropower by 20%, and the company argues that rather than impacts on specific 
rivers, assessments should consider the global environmental benefits of fossil-free 
energy production (Bostorp et al., 2014). Ecological impacts are one of several 
concerns making hydropower an important subject of community acceptance.

1.5. The social acceptance framework
Reconciling multilevel concerns to remedy the negative impacts of hydropower 
requires a theoretical framework that allows researchers to understand the concerns 
of project-affected communities. One such framework is the well-cited social 
acceptance framework. Social acceptance is a complex, dynamic, and polycentric 
process (Wolsink, 2018) and a framework that Wüstenhagen et al. (2007) originally 
defined in terms of three main dimensions: market, sociopolitical, and community 
acceptance. For this study, community acceptance is the most relevant dimension.

Community acceptance here refers to acceptance by the residents around the site of 
an energy development project (Wüstenhagen et al., 2007), and it consists of three 
factors: distributional justice (how burdens and benefits are shared), procedural or 
participatory justice (how decision-making and management are done), and trust 
(in the company or the owner). The justice factors, importantly, refer to people’s 
perception of justice (Wolsink, 2018).

1.5.1. Distributional justice
Distributional justice reflects whether the burdens and benefits of a project are 
equitably shared. Distributional justice extends beyond self-interest; it is not a matter 
of people maximizing their benefit as much as it is a matter of people perceiving 
the outcome of a project as fair (Gross, 2008). Empirical studies have identified 
that, among other things, distributional justice depends on people’s perception of 
local benefits (Chandy et al., 2012; Evans et al., 2011; Hou et al., 2019; Pidgeon & 
Demski, 2012; Tefera & Stroosnijder, 2007) and perception of risk and risk-sharing 
(Hagen & Pijawka, 2015; Liu et al., 2013) associated with the project in question. 
Distributional justice can also be affected by displacement, for example in Ethiopia 
(Tefera & Stroosnijder, 2007).
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Relating to distributional justice associated with dam projects, researchers have found 
that communities in Greece (Malesios & Arabatzis, 2010), Switzerland (Kellner, 
2019), India (Chandy et al., 2012), Ethiopia (Tefera & Stroosnijder, 2007), and 
Sweden (Kataria, 2009) were concerned about ecological destruction, which may 
harm communities who depend on the rivers and who are not the main beneficiaries 
of the dam projects. Although some studies consider ecological impacts as separate 
from distributional justice (Tabi and Wüstenhagen, 2017), in this study, I consider 
ecological impacts to be a part of distributional justice.

1.5.2. Procedural justice
As emphasized particularly by Lind and Tyler (1988), procedural justice refers to 
people’s perception of fairness of processes. Theories of procedural justice suggest 
that people are more likely to accept the outcome of a decision if they feel that 
the decision-making process was fair. Some scholars even argue that perceiving 
the process as fair is, in some cases, more important to accepting the project than 
perceiving the outcome as fair. The decision-making processes may include access to 
information, the ability to vote or participate, or interactions with and perception of 
officials (Gross, 2007), both in planning the dam and operating it. Empirical studies 
have found that drivers of procedural justice include participatory planning and 
polycentric governance (Kellner, 2019; Tabi & Wüstenhagen, 2017) and obstacles 
include past political tension and cultural barriers (Gross, 2007; King, 2010). When 
procedural justice and distributional justice are involved in community resistance, 
NIMBYism3 is often an oversimplification (Wüstenhagen et al., 2007); rather 
than selfishness, communities resist local projects when they feel the processes are 
inequitable and lack fairness (Evans et al., 2011).

1.5.3. Trust
Trust is a complex factor that can represent one’s willingness to rely on and be 
vulnerable with another actor; take the form of expecting someone else to act in 
line with one’s own needs and wants; and replace complete knowledge in giving one 
the courage to act (Huijts et al., 2007). Trust in regulatory authorities can shape 
community acceptance of hydropower (Bronfman et al., 2015). Trust can be viewed 
not only as the third factor of community acceptance but also as a crucial element 
underlying both procedural (Tabi & Wüstenhagen, 2017) and distributional justice 
(Hou et al., 2019).

1.5.4. The complex nature of community acceptance
The different roles of trust exemplify how distributional justice, procedural justice, 
and trust are all important factors of community acceptance, interacting and 
reinforcing each other in complex ways. The factors can blend, for example when 

3  An abbreviation of ‘not in my backyard,’ NIMBYism is a person or community’s opposition to locating new 
development(s) in their neighborhood or proximity.
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project-impacted people feel that the outcome is unfair (distributional injustice) 
in part because they felt that the decision-making process was unfair (procedural 
injustice) (Evans et al., 2011; Gross, 2008; Pidgeon & Demski, 2012) or because 
they distrust the intentions of the project owner or operator (Bronfman et al., 2015; 
Evans et al., 2011; Hou et al., 2019; Huijts et al., 2007).

1.6. Research question
Many scholars (Evans et al., 2011; González et al., 2016; Wolsink, 2018) agree that 
community acceptance is complex and requires a multifaceted research approach, 
but most studies of community acceptance and local perception of energy projects, 
particularly dams, only assess planned or recently constructed projects, and the topic 
of community acceptance in communities that have been living with hydroelectric 
dams for decades remains understudied.

By studying the factors influencing community acceptance of hydroelectric dams 
in Jokkmokk, a town on the Lule River that has had hydroelectric dams for several 
decades, I address the following question: What factors most influence community 
acceptance of hydroelectric dams decades after the dams were built, and what are the 
implications for long-term hydropower policy? In researching this question, my study 
contributes a longitudinal perspective on community acceptance of hydroelectric 
dams, which, keeping in mind that social acceptance is a dynamic process (Gross & 
Dumaresq, 2014; Huijts et al., 2007; Wolsink, 2018), is relevant for formulating 
long-term sustainable energy solutions. This study responds to Lindström and 
Ruud’s call for further research on reconciling concerns, explores the notion of 
benefit-sharing, and attempts to begin to bridge the temporal gap in the social 
acceptance literature.

2. Methodology
Hydropower is a human-ecological topic that engages multiple disciplines, 
and adequately studying the social acceptance of hydroelectric dams requires 
a transdisciplinary approach. To do this, I used multiple methods, inspired by Gross’s 
(2008) investigative, holistic, and transdisciplinary research approach. Gross based her 
research approach on Layder’s adaptive theory, which she characterized as “continuous 
cycling between the theoretical aspects of the research and the empirical findings” 
(Gross, 2008, p. 131), emphasizing the importance of coupling historical, legislative, 
and theoretical contexts with empirical data. Gross used findings from her previous 
empirical research in the study community to inform her interview questions. 
My research method takes a similarly transdisciplinary, iterative approach, collecting 
data in two phases where the first, a survey, informed the second, semi-structured 
interviews, grounding my empirical findings in a historical context. The  following 
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section outlines my methodology for collecting and analyzing empirical data through 
an exploratory survey (2.1) and explanatory semi-structured interviews (2.2) and 
presents demographic information about the study participants (2.3).

2.1. Phase 1: Survey
In the first phase of data collection, I created an exploratory online survey aimed at 
identifying what impacts of the Lule River hydroelectric dams Jokkmokk residents 
felt most strongly about. Informed by the literature on social acceptance of dams, 
the survey contained questions about economic impacts (job opportunities, economic 
dependence, inflow of workers, effects on tourism, costs for the town), ecological 
impacts (erosion, water quality, fish migration, migration of other aquatic species), 
perception of risk of dam failure, impacts of dams on river recreation (fishing, water 
sports, activities on the ice), and access to information (about job vacancies at the 
hydroelectric company and response to dam failure). The survey consisted of 5-point 
Likert scales and several open-ended questions. The first page informed the respondent 
about confidentiality and stated that by moving to the next page, the respondent 
would consent to participate. The survey also collected demographic data.

I distributed the survey using Facebook, posting it in a large public group specific 
to the town of Jokkmokk with about 5,000 members. The survey was open for 
five weeks, mid-April through mid-May 2019, and I shared it in the group three 
times. 120 people completed the survey and the demographic data confirms that 
the group can be considered representative of Jokkmokk (age, main occupation, 
number of years living in Jokkmokk, and belonging to a minority group). At the 
end of the survey, respondents could volunteer to be interviewed by giving their 
name and contact information, but the page of identifying information was kept 
separate throughout the analysis of the survey responses.

I analyzed the survey data using an analysis of variance (ANOVA) test in RStudio, 
testing whether age, number of years living in Jokkmokk, and self-identification 
as belonging to the Sami people correlated to the Likert scale responses. 
By quantitatively analyzing the survey data, I could identify trends to be investigated 
in the second phase of data collection. I analyzed the open-ended questions by 
coding the written responses and identifying salient themes and interesting points. 
The survey thus identified areas that needed explanation and directly informed my 
interview questions.

2.2. Phase 2: Interviews
To understand the themes identified in the survey, I conducted 17 semi-
structured explanatory interviews in Jokkmokk during July 2019. Based on the 
survey respondents who had volunteered to be interviewed, I selected a group of 
interviewees that represented people of different ages and genders, ensuring that 
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I had some interviewees who worked for Vattenfall as well as some interviewees who 
identified as Sami people. I interviewed as many of the 23 volunteers as possible, 
under existing time constraints. Some demographic information of the interviewees 
is shown in Table 2.

Drawing on findings from the survey, my interview guide contained open-ended 
questions aimed at exploring the interviewees’ perceptions of the hydroelectric dams’ 
economic and ecological impacts and the interviewees’ perceptions of how benefits and 
burdens are shared. Examples of questions included: “Do you think the hydroelectric 
dams are important for Jokkmokk today? Has that changed over time?”; “Do you 
think there are benefits from the hydroelectric dams and if so, who benefits?”; and 
(in three separate questions) “What do you think about the relationship between 
Jokkmokk and [Q1] Vattenfall, [Q2] the Swedish government, [Q3] the South?”

Three interviews were conducted over the telephone, the others in person. The 
interviews lasted 30–75 minutes. All interviews were conducted in Swedish and the 
audio recorded. I transcribed all interviews within 24 hours after the interview. I used 
inductive coding—drawing on existing literature—and deductive coding (see Bernard 
et al., 2017), identifying themes such as benefit-sharing, feelings of exploitation, 
and need for mitigation of ecological impacts, that indicate which factors influence 
Jokkmokk residents’ acceptance of the hydroelectric dams on the Lule River.

2.3. Demographic information
The study included 120 survey respondents and 17 interviewees. The demographic 
data on the participants is shown in Table 2.

Table 2: Summary of demographic information about survey and interview 
participants

Category Subcategory Survey respondents % Number of interviewees
Age (years) 18–25 years 7.5 1

26–45 years 32.5 6
46–65 years 45.8 2
66–75 years 10.0 6
76+ years 4.2 2

Birth country Sweden 97.5 17
Other than Sweden 2.5 0

Years lived in 
Jokkmokk

21+ years 80.8 15
11–20 years 5.8 0
5–10 years 6.7 0
1–4 years 5.0 2
Less than 1 year 0.8 0
Never lived there 0.8 0
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Category Subcategory Survey respondents % Number of interviewees
Works/worked for 
Vattenfall

Yes n/a 5
No n/a 12

Identifies as a Sami 
person

Yes 23.4 2
No 76.6 15

Source: Author’s summary.

3. Results
In this section, I describe the results of the survey and the interviews. Section 3.1 
presents the survey respondents’ most important concerns: economic impacts 
(3.1.1), feeling exploited (3.1.2), and ecological impacts (3.1.3). Section  3.2 
describes the interviewees’ elaborations on these aspects and presents a complex 
picture of economic change over time (3.2.1), distribution of benefits (3.2.2), and 
the need for ecological mitigation (3.2.3).

3.1. Survey responses
3.1.1. Economic impacts
The survey showed that Jokkmokk residents perceive the economic impacts of 
the hydroelectric dams in varied ways. Rating their agreement with the statement 
“hydropower creates jobs for people from Jokkmokk,” 48.0% of the respondents 
fully or mostly agreed, while 32.5% of respondents fully or mostly disagreed. 
Whether “Vattenfall has a positive impact on the Jokkmokk economy,” 35.0% of 
respondents fully or mostly agreed, 44.2% fully or mostly disagreed, and 20.8% 
neither agreed nor disagreed. Two-thirds of respondents fully or mostly disagreed 
with the statement that “Vattenfall makes Jokkmokk economically stable.”

The survey showed that people in Jokkmokk have divided views on the hydroelectric 
dams’ impact on Jokkmokk’s economy. The difference seemed related to the 
respondents’ age: older respondents generally did not feel like Vattenfall creates 
local jobs, while younger people were more likely to agree with statements that 
the hydroelectric dams and Vattenfall benefit Jokkmokk’s economy. The correlation 
between age and viewing hydroelectric dams and Vattenfall as good for the economy 
was statistically significant (ANOVA test, p < 0.0001).

3.1.2. Feeling exploited
Throughout the survey’s comment sections, many respondents described feeling 
exploited by Vattenfall and by urban Southern Sweden. One respondent wrote that 
“we deliver the electricity, but the revenue goes to Stockholm [the capital].” Another 
stated that the current tax policies are unfair and that “the Swedish government 
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should reinvest some of the revenue in the infrastructure of the Swedish North.” 
One respondent wrote that “Vattenfall … suck everything they can out of here and 
bring the revenue South,” while another pointed out that “they make fish ladders in 
the South, but not here.”

3.1.3. Ecological impacts
More than half (57.5%) of respondents were very or somewhat worried about the 
hydroelectric dams’ ecological impacts on the Lule River. Respondents were most 
worried about the impacts on fish migration, and some of the comments mentioned 
that large salmon existed in the Lule River before it was dammed. One respondent 
described the hydroelectric dams as an “environmental massacre, [leaving the river 
as] an ecological desert.”

A few respondents wanted to see the dams removed and highlighted that there 
should be alternative sources of income in Jokkmokk rather than hydroelectric dams. 
For example, one respondent noted that “ecology and growth must be somehow 
compatible, perhaps through nature-based tourism  …  no jobs, no Jokkmokk,” 
while another suggested that “a free-flowing river with large salmon could have 
been a  great destination for nature tourism.” However, most respondents who 
commented on ecological impacts did not speculate about dam removal; rather, 
they criticized the existing dams for being ecologically destructive. One respondent 
wrote “how are these dams allowed? Shouldn’t Vattenfall follow the [EU] Water 
[Framework] Directive?”

3.2. Interview results
This section presents the results from the interviews, which, drawing on the survey 
responses, elaborated on the following three key themes: the economic impact of 
hydroelectric dams and Vattenfall over time (3.21), distribution of benefits (3.22), 
and ecological impacts (3.23).

3.2.1. Jokkmokk’s job market and economy over time
The interviews explored why the age of study participants might influence their 
perception of the hydroelectric dams. Some older interviewees fondly remembered 
working for Vattenfall during the construction era. One man described how:

while construction was going on, our economy was booming. Everything was 
flourishing, local firms could deliver to Vattenfall, the economy was growing, and 
everyone’s lives were getting better  …  it felt like life would always be this way, 
and that would have been great. But when the dams were built, when everything was 
done, the decline came. (male, 76+ years of age)



Human Ecology Review, Volume 27, Number 1, 2021

114

Like this interviewee, many older interviewees who had experienced the 
construction era felt that it created false expectations for future employment and 
financial support, even though nobody expected Vattenfall to employ as many 
people today as during the construction phase.

Younger people, especially those currently working for Vattenfall, were less likely to 
compare the jobs from the construction phase to the present jobs, and they tended 
to express the view that current Vattenfall jobs are very important for their future 
in Jokkmokk. One male Vattenfall employee who had grown up in Jokkmokk but 
left after high school stated that “because I knew I could get a job with Vattenfall, 
we decided to move back up here” (male, 26–45 years of age).

Many of the older interviewees also remembered how the government used to 
financially support Jokkmokk through Vattenfall’s infrastructure projects, and one 
woman speculated:

the financial situation in Jokkmokk is very difficult, perhaps because Vattenfall 
used to help with everything, they even paid for playgrounds and soccer fields. Our 
infrastructure and perhaps our economy are very much from that time. (female, 
76+ years of age)

A younger Vattenfall employee suggested that “the older generation are used to 
having everything given to them. They keep expecting Vattenfall to take care of 
everything, but that’s just not the case anymore, not at all” (male, 26–45  years 
of age).

3.2.2. Many benefits of hydroelectric dams leave Jokkmokk
Interviewees of all ages felt that the monetary compensation Jokkmokk receives is 
inadequate and unfair, compared to how much revenue the hydroelectric dams on 
the Lule River produce. One interviewee stated that “the state collects the profit 
from everything we produce here” (female, 75+ years of age) and another observed 
that “we are hardly getting anything back” (male, 26–45  years of age). While 
some thought that profits made by a state-owned company in the long run benefit 
everyone, most interviewees felt that the sharing of revenues was unfair. One man 
described the relationship between Jokkmokk and Southern Sweden like this:

It is like we are just good to have because we produce money … I have been reluctant 
to use big words like “colony,” but that is what it feels like. (male, 66–75 years of age)

Another stated that “it seems like everything, money and jobs, are flowing down the 
Lule River and continue down, south” (male, 26–45 years of age).

Also related to revenue-sharing, many interviewees brought up corporate property 
taxes. One interviewee, who had managed Jokkmokk’s economy in the 1980s, 
described the time when the corporate tax policies changed, saying:
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in 1979, Vattenfall reported profits for the first time … we [who worked for the 
town of Jokkmokk] were counting and already wondering what to do with all this 
money … but then it all disappeared to the state. (male, 66–75 years of age)

“I get that we need dams and mines—I’m not opposed to the industry or anything—
but shouldn’t there be some kind of fair-play?” (male, 26–45 years of age). Over 
half of the interviewees brought up the Norwegian system for sharing revenues 
between the Norwegian state and natural resource–rich small towns, suggesting 
that it would be possible for the Swedish government, too, to create a system that 
allows communities with natural resources to keep some of the revenue generated 
by the industry, rather than relying on government grants. While talking about the 
Norwegian system, one interviewee reflected on the impact of the Swedish system, 
saying that for the Jokkmokk residents, “having to always be on the receiving end is 
devastating. We are constantly asking for help, but only because they [the Swedish 
government] pulled the rug out from under us” (female, 66–75 years of age).

3.2.3. Money is not everything—the need to mitigate 
ecological impacts
Many interviewees reflected on the impacts of hydroelectric dams on the Lule River. 
One interviewee thought that “fishing was everything and walking down to the river 
used to be beautiful. Now it’s not” (female, 66–75 years of age) and another felt 
that “so much was sacrificed for these dams … the change in nature is irreversible” 
(male, 26–45 years of age).

A few interviewees brought up their ideas for how the ecological impacts of the 
hydroelectric dams on the Lule River may be mitigated or compensated. While 
some suggested that revenue-sharing could ameliorate the impacts of ecological 
destruction, too, others suggested that ecological damage should be compensated 
through ecological restoration. One interviewee, for example, said:

if Vattenfall would let just a little bit of water into the dry channel, even just a little 
bit … it could become a little trickle full of life and make the dry channel beautiful 
again. (male, 70+ years of age)

4. Discussion
The data showed that the people in Jokkmokk are particularly concerned about 
Jokkmokk’s changing economy, the sense of unjust sharing of revenues, and the 
need to mitigate ecological destruction. This section places these results within 
the community-acceptance framework and literature (4.1), discussing the factors of 
distributional justice (4.1.1) and trust (4.1.2), outlines the limitations of the study 
and room for future research (4.2), and finally offers three recommendations to 
Swedish policymakers (4.3).
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4.1. Related to the literature: Comparisons and 
contributions
The three central pillars of community acceptance are distributional justice, 
procedural justice, and trust. This study suggests that decades after hydroelectric 
dams have been constructed, community acceptance is largely dependent on 
distributional justice and trust.

4.1.1. Distributional justice
Distributional justice plays an important role in the Jokkmokk community’s 
acceptance of the hydroelectric dams; participants who accepted the dams often 
pointed to the benefits, for example, job opportunities, that the operation of the 
hydroelectric dams generate within Jokkmokk today. Most participants expressed 
that Southern Sweden, Stockholm, and/or Vattenfall collect the benefits of 
hydropower, such as revenue from electricity sales and taxes, without offering 
adequate compensation to Jokkmokk and Northern Sweden—an example of 
distributional injustice hindering community acceptance. My data supports the 
common understanding that perception of local costs and benefits influences 
local acceptance of renewable energy projects (Chandy et al., 2012; Evans et al., 
2011; Hou et al., 2019; Pidgeon & Demski, 2012; Soland et al., 2013; Tefera & 
Stroosnijder, 2007).

My results differ from two studies of social acceptance of dams in Switzerland, 
in which Tabi and Wüstenhagen (2017) and Kellner (2019) suggested that 
distributional justice seemed less important than factors such as procedural justice, 
ecological impacts, ownership, or current political events. One of the most apparent 
reasons that the Swiss studies differ is that my study focused on a community 
where the renewable energy project has been in place for a long time and many 
participants were not yet born when the most important decisions were made. This 
would decrease their perception of the significance of procedural justice around 
the creation of the dams. In the case of Tabi and Wüstenhagen, it is important 
to note that they surveyed people across Switzerland, not exclusively members 
of a  community physically located near hydroelectric dams. Another important 
factor is that Switzerland already has a system in place for sharing tax revenue on 
water resources.

Distributional justice is not only related to monetary values; my study showed that 
whereas some participants feel that money could adequately compensate for the loss 
of the river, others feel that rather than compensated, ecological impacts should be 
mitigated. For example, participants suggested that some water could be released to 
somewhat restore the dry sections of the river channel.
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The ecological impacts of dams matter for acceptance, not only in the nearby 
communities but also for consumers of hydroelectricity, as shown in a survey of 
consumer choice in Sweden (Kataria, 2009) and Switzerland (Tabi & Wüstenhagen, 
2017). Kataria’s choice experiment showed that Swedish consumers are willing to 
pay more for hydroelectricity, if the hydroelectric dams are fish friendly, release 
adequate amounts of water, and ensure good conditions for birdlife. As Tabi and 
Wüstenhagen (2017) stated in response to Kataria’s results, governments should 
“strike a careful balance between energy and environmental policy objectives” 
(p. 771).

4.1.2. Trust
To some interviewees, particularly younger people currently employed by Vattenfall, 
the company and the hydroelectric dams symbolize a reliable source of income and 
job security. Seeing Vattenfall as a stable employer creates a sense of trust. On the 
flip side, some older participants, both retired Vattenfall employees and people who 
never worked for Vattenfall, primarily remembered the feeling of false expectations 
that the construction era created. They felt that the government and Vattenfall, 
who at the time seemed to be the same thing, had broken their promise when most 
of the jobs disappeared; when Vattenfall stopped paying for local infrastructure; 
and when the tax policies changed to collect revenues at a national level. These 
examples of false expectations and feeling let down demonstrate some participants’ 
sense of distrust towards the government and Vattenfall. When these participants 
talked about how they feel that Vattenfall and the government reap the benefits of 
the hydroelectric dams without giving enough back to Jokkmokk, they presented 
examples of perceived unfulfilled moral responsibilities and false expectations that 
create distrust.

Taking a longitudinal perspective on community acceptance revealed two insights: 
first, that any compensation and benefits given to a dam-affected community must 
be sustained for a long time—short-term benefits intended to increase community 
acceptance can backfire when community members experience the withdrawal 
of these benefits. This is particularly important to keep in mind for projects like 
hydroelectric dams that employ thousands of people during the construction, but 
only need a fraction of the workers to maintain and operate the finished dam. 
Second, the difference between younger and older community members’ responses 
suggests that it might be possible to overcome the sense of distrust that results, for 
example, from the initial jobs or financial support disappearing, but if at all possible, 
it is likely to take a very long time. A future study could explore how people from 
different generations perceive the impacts of old hydroelectric dams.
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4.2. Limitations to the study
When thinking about communities that are impacted by hydroelectric dams, 
selecting the most impacted community can be difficult. It is common for 
communities located downstream of large dams to be more negatively impacted 
than upstream communities and the factors that drive community acceptance in one 
community might not be the same as in another community. Choosing Jokkmokk 
as my study site meant that I was able to assess the factors influencing acceptance 
in a community that encompasses several dams and that is located upstream of 
some dams and downstream of others. As a large portion of Jokkmokk’s population 
moved to the area because of dam construction, certain factors, such as jobs, may 
be particularly important to this community. Other factors, for example, the impact 
on subsistence fisheries, may be less important than in a community where people 
survived primarily as fishers before the dam-building began. Jokkmokk offered 
a window into community acceptance in a former dam-construction community 
decades after the dams were finished, but it is important to keep the limitations in 
mind when applying my findings to other communities.

The community members who chose to respond to the survey or volunteer to 
be interviewed may not accurately represent the community. While this remains 
a problem for studies like this one, it is reassuring to know that the survey respondents 
and interviewees represented both sides of the spectrum of community acceptance of 
the hydroelectric dams on the Lule River. Furthermore, as useful as social media can 
be in disseminating information and identifying participants, it limits the sample 
to social media users who are active in the Jokkmokk-specific Facebook groups. The 
demographic data confirmed that the survey reached a wide and fairly representative 
group of participants, but there is a possibility that my study may have failed to 
correctly present the opinions held by the minority of people in Sweden who do 
not use social media. Furthermore, the survey may have overlooked other views 
held by people in Jokkmokk, even though the survey was designed based on factors 
influencing people’s perceptions of hydroelectric dams identified in other studies.

Another important limitation of my study is that due to time constraints and 
inaccessibility, unlike the survey respondents, the interviewees did not accurately 
represent the Sami people. As indigenous people bear the brunt of damming rivers 
(Desbiens, 2004; Össbo, 2014), future studies are needed to understand and protect 
the interests of these groups.

4.3. Policy recommendations
My study results in three policy recommendations for Swedish policymakers. First, 
the strong sense of distributional injustice, especially in light of the historical and 
legislative context, suggests that the Swedish system for distributing the revenues 
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from property taxes should be reconsidered and modeled after other European 
countries to ensure that rural communities receive adequate compensation for the 
burdens and losses associated with natural resource extraction.

Second, to address the Jokkmokk residents’ sense of being exploited, Sweden should 
consider adopting a system for sharing revenues from natural resource use with the 
communities most impacted by resource extraction. In the case of Jokkmokk, this 
could entail allowing the town of Jokkmokk to keep a percentage of the revenue from 
the sale of hydropower generated within the municipal boundaries. Establishing 
institutions for equitable sharing of revenues could help the older Jokkmokk 
residents overcome the sense of being left behind by the state and Vattenfall, increase 
the sense of outcome fairness, and consequently improve long-term community 
acceptance. A revenue-sharing plan would also need to assess which communities 
in the Lule River watershed are impacted by the hydroelectric dams; within the 
watershed, there could be more communities that are impacted by the dams, and 
a revenue-sharing system would need to carefully consider how to equitably share 
the benefits of hydroelectric dams with all impacted communities.

Third, the community members’ perception of ecological destruction suggests that 
it is relevant to also consider mitigation and restoration. These efforts could include, 
for example, spilling a small volume of water into the dry sections of the Lule River 
channel. Measures that would bring the Lule River into compliance with the EU 
Water Framework Directive (WFD) could simultaneously remedy the Jokkmokk 
residents’ concerns about the river ecology and aesthetics, so the Swedish government 
should continue to strengthen its implementation of the Directive.

5. Conclusion
My study set out to address the research question: “What factors most influence 
community acceptance of hydroelectric dams, decades after the dams were built, 
and what are the implications for long-term hydropower policy?”

This study shows that decades after hydroelectric dams have been built, community 
acceptance is influenced by distributional justice. Distributional justice here 
manifests in the sharing of benefits—such as revenues from electricity sales and 
property taxes—and burdens, for example, the negative ecological impacts of 
hydroelectric dams, in a way that the impacted community members perceive as 
equitable. Trust also plays into community acceptance and may be compromised 
if the level of compensation and financial support to the impacted community 
decreases drastically upon completion of the dam. The study suggests that with 
time, communities may be able to overcome distrust, as generations change, but 
more research is needed to understand this process.
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Because it offers a longitudinal perspective, my study begins to fill the temporal gap 
in the social acceptance literature and contributes to our understanding of social 
acceptance as a dynamic process. Understanding social acceptance necessitates 
iterative research processes grounded in history as well as other disciplines—it is an 
area for human-ecological research.

Addressing the latter part of my research question, the study identified three policy 
recommendations for the Swedish government to improve community acceptance 
of hydroelectric dams in Jokkmokk. These measures include firstly revising the 
policies for corporate property taxes and secondly instituting a system for sharing 
revenues from electricity sales with the communities where hydroelectric dams are 
located. Finally, there should be stronger measures for mitigating the ecological 
impacts of the dams on the Lule River, which in the process should bring the dams 
into compliance with modern environmental standards and the EU WFD. The case 
of hydroelectric dams in Jokkmokk highlights the urgent need for governments to 
balance energy production, river conservation, and economic justice.
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Abstract
This study examines the representation of Zimbabwe’s environmental history, 
with a focus on the tragic interface between environmental crisis and human 
migration, in Shimmer Chinodya’s novel Dew in the Morning. The paper reveals 
the interconnectedness between literature and the environment. It demonstrates 
the creative reflection on Zimbabwe’s environmental crisis, the burden on land, and 
human displacement. Migrant ecocriticism as the theoretical framework of the study 
aids in interrogating the intersection and mainstreaming of environmental crisis and 
social displacement in the novel. The discovery is that rising human population, 
adverse technological forces, and unbridled economic considerations accelerate the 
degradation of the environment and result in ecological disturbances which induce 
human migration. The novel’s characters are circumscribed in a web woven by their 
actions and inactions as their depressing circumstances reflect the degree to which 
they exploit the environment. These contending realities provoke environmental 
crises and social tensions which precipitate human migration.
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Introduction
The past six decades have witnessed a gradual increase in African narratives that 
represent environmental crisis. African creative writers have steadily and inevitably 
represented Africa’s environmental history with a view to weaving narratives that 
are commentaries on the African environment. There have been representations of 
how human beings negatively alter the environment in most unimaginable ways. 
Such representations are markedly dissonant with what has been considered colonial 
representation of the African environment. Catejan Iheka’s African Literature 
and the Environment: A Study in Postcolonial Ecocriticism holds that “in colonial 
writing on Africa, the African environment was portrayed as being in a pure state 
of nature” (2015, p. 8). Such representations may be valid only within the periods 
in which they were crafted. Contemporary African realities attest to the fact that 
the African environment is no longer in “a pure state of nature,” as may only be 
found in the realm of utopia. From the days of Chinua Achebe, Bessie Head, Isidore 
Okpewho, Shimmer Chinodya, and so on—the earliest African writers to address 
the environment in their creative works—different environmental crises have been 
represented in African narrative fiction, ranging from the actual to the hypothetical. 
Contemporary African authors have increasingly shown interest in environmental 
sustainability as Africa is constantly challenged by emerging environmental crises 
such as drought, desertification, flood, global warming, acid rain, pandemics, 
and so on.

Shimmer Chinodya’s novel Dew in the Morning (1982/2001) is one such narrative, 
and was written against the backdrop of Zimbabwe’s colonial history, when land was 
a factor that often ignited social tensions. Zimbabwe was then known as Rhodesia 
and was in the grip of a white minority. Although the novel was first published in 
1982, two years after the independence of Zimbabwe, it was written earlier, before 
Zimbabwe’s independence. Shimmer Chinodya represents in the novel the burden 
on land, environmental crisis, and the subsisting social tensions. The struggle 
for and partitioning of land results in its excessive exploitation and consequent 
degradation. Technological incursion and increasing industrial activity worsen the 
climatic challenges the characters battle with. Chinodya reimagines space where 
the characters determine the future of their environment through their actions and 
inactions. He weaves an apocalyptic vision of a countryside where the inhabitants 
battle implacable natural forces.

Critics have focused on different issues in Chinodya’s novel but there has been 
no critical focus on environmental crisis as a precursor to human migration, the 
tragic interface between environmental decline and social displacement. Writing 
on “Childhood, Space and Belonging: Shimmer Chinodya’s Dew in the Morning,” 
Robert Muponde (2004) observes:
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the story is told from the point of view of a young boy called Godi … from the time 
when he is 8 to about the time when he turns 17. His family relocates from the city 
to a rural area under the headmanship of Jairosi, a corrupt and bribe-seeking ne’er-
do-well. (p. 77)

Muponde concludes that “many other families are also moving into headman 
Jairosi’s area, but the reasons for this mass migration are not explored” (2004, p. 77). 
To consolidate his assertion, Muponde draws on Rino Zhuwarara’s (1987) similar 
view on Chinodya’s Dew in the Morning (Muponde, 2004, p. 77):

But if one expects Chinodya to explore the forces which have brought about a 
situation which separates members of the same family, or the reasons why families 
keep on moving to new areas to settle, one is bound to be disappointed. Chinodya’s 
passion as an artist lies in the rhythms of rural life as they change in line with the 
tropical seasons. (Zhuwarara, 1987, p. 134)

This study disagrees with Muponde’s position that Chinodya did not explore the 
reasons for the mass migration. The reasons for the mass migration in Dew in the 
Morning constitute the thrust of this study.

Migration could not have happened out of nothing; migration is largely a reaction, 
a response to stimulus. The forces that stimulate migration are not lacking in Dew 
in the Morning. Rather, it is the novel’s characters who appear to lack the critical lens 
to recognize the forces that provoke their migration.

Maurice Taonezvi Vambe (2007), writing on the representation of race and land 
ownership in Dew in the Morning, concludes that his paper

analyses Shimmer Chinodya’s novel Dew in the Morning in order to demonstrate that 
fiction has the capacity to reveal patterns of meaning that comment on race relations 
and to show how these are related to the issue of land ownership in Rhodesia. (p. 257)

He further says that “Dew in the Morning recounts different kinds of resistances 
that emphasise [sic] the ‘peasant option’” (Vambe, 2007, p. 257). Vambe’s critical 
focus centers on race relations, land ownership, and resistance, which obviously 
were subsisting issues in colonial Rhodesia, and which Chinodya also explored in 
the novel. The different critical views on Dew in the Morning have approached the 
novel through dimensions other than the dimension of the current study.

The novel is set within the context of fictional Zimbabwe and narrated by a very 
young narrator named Godi. Through Godi’s various accounts, it is revealed that the 
southern environment has been excessively exploited, a condition that has induced 
environmental reactions. The north is largely in its natural state, as it has not been 
opened up to mindless exploitation. The forests are still thick, a habitat that encourages 
the growth of species already extinct in the south. The government finds the north 
a place of refuge for the characters as it encourages them to give the tumultuous 
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south some respite by moving to the north. The north accepts the newcomers but 
the presence of these newcomers constitutes a great threat to its environment. The 
derukas (“settlers”), as the newcomers are called, continue with similar activities that 
destroyed the south, and there is a noticeable environmental decline shortly after 
their migration. Chinodya’s narrative portrays tragic consequences of environmental 
decline of a monumental proportion and regional migration within a sovereign 
state, and demonstrates the capacity of narrative fiction to weave a discourse on 
environmental crisis. He envisions and reimagines the future of space within that 
fictional universe, and gives the reader an apocalyptic vision of environmental crises 
and human responses.

Drawing from the theoretical approach of migrant ecocriticism, this study examines 
Chinodya’s representation of environmental crisis as a precursor to human migration.

Ecocriticism
This study is ecocritical in orientation; it is an examination of the intersection 
between  literature and the environment. Ecocriticism is a product of the late 
twentieth-century environmental activism that seeks to give prominence to 
environmentalist principles through the medium of literature. It moves away 
from the eighteenth-century romantic idealization of the environment and adopts 
a revolutionary approach in its interrogation of the relationship between literature 
and the environment. As a theory, it came into the limelight in 1996 with the 
publication of The Ecocriticism Reader: Landmarks in Literary Ecology, edited by 
Cheryll Glotfelty and Harold Fromm. Ecocriticism has been defined as “the study of 
the relationship between literature and the physical environment” (Glotfelty 1996, 
p.  xviii). Glotfelty’s conceptual grasp and foundational definition of ecocriticism 
opened a floodgate of critical strands that manifest a multiplicity of views on this 
theory. These views embody the diverse ideological and thematic preoccupations 
which literature explores. There are such strands as migrant ecocriticism, 
ecofeminism, environmental justice ecocriticism, postcolonial ecocriticism, and 
so on. Glotfelty acknowledges the possibility of these multiple strands when she 
says that “in the future we can expect to see ecocritical scholarship becoming ever 
more interdisciplinary, multicultural and international” (1996, p. xxv). A common 
denominator among all the strands is their focus on the interconnection between 
literature and the environment. This focus places literature in a multidisciplinary 
perspective and aligns with Akwanya’s observation that “literature is even more 
expansive, entering every domain, and carrying away materials for new constructions” 
(1997, p. 47). The theoretical underpinning of this study is a strand of ecocriticism 
called migrant ecocriticism. Migrant ecocriticism is one of the manifestations of 
Glotfelty’s prophetic projections about ecocriticism.
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Rina Garcia Chua conceptualized migrant ecocriticism and holds that, “in this 
developing project, I am interested to explore the intersections of postcolonial 
ecocriticism, diaspora studies, and transnationalism to expound on the possibilities 
of a Migrant Ecocriticism” (2019, p. 211). Chua advances fundamental questions 
migrant ecocriticism can address. She asserts thus:

The questions that a Migrant Ecocriticism may scout and identify are these: How is 
space reimagined by the multiple conceptions of a migrant, social, biological, and 
socio-ecological? Is it constructed out of a shared consciousness—an alliance with 
the different cultures encountered within the journeys undertaken? Is it a coping 
mechanism—defensive or not—created to find one’s self in another foreign space? 
Or may it be a method that can attempt to transcend borders within and outside 
cultures? (p. 211)

Space is the heart of Chua’s concept of migrant ecocriticism as can be deduced from 
the foregoing questions. She appears to be deeply interested in the dispositions and 
responses of the migrant in relation to space in which they find themselves; the 
interpretive lenses that aid the migrant to visualize space in some concrete terms. 
Chua further maintains:

in Migrant Ecocriticism, there has to be an understanding of how migration has 
either made or broken the migrant, and how migration has either deterritorialized or 
reterritorialized the space the migrant occupies—for better or worse, to sift through 
the apprehension. (Chua, 2019, p. 216)

Chua’s use of the terms “deterritorialized” and “reterritorialized” consolidates and 
further undergirds space as the central focus of migrant ecocriticism.

Migrant ecocriticism is most appropriate for this study as it espouses the 
representation of space and also how narratives envision the future of space. 
It offers itself for explications of narratives with apocalyptic visions of space, visions 
of tumultuous environments where migration is implicated in the devastating 
consequences of a degraded environment. Julie Bertagna’s novel Exodus (2002) is an 
example of a narrative with an apocalyptic vision of the future, where the currents 
of ecological disasters are too strong for the characters to contend with, resulting in 
social dislocation and forced migration. This study will use migrant ecocriticism to 
interrogate the representation of place and displacement.

Conceptual framework
This study is reinforced by the following two working concepts that also serve as 
critical tools: “environmental crisis” and “human migration.” These concepts will 
be briefly explored in the light of this study. The Dictionary of Environment and 
Conservation conceptualizes environmental crisis as:
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A term that is used to describe the sum of the environmental problems that we 
face today. Key contemporary environmental problems include the greenhouse 
effect and global warming, the hole in the ozone layer, acid rain, and tropical forest 
clearance … A number of factors have helped to create these problems, including 
developments in technology, which have given people a greater ability to use 
the environment and its natural resources for their own ends (particularly since the 
Industrial Revolution); the rapid increase in human population in recent centuries, 
which has significantly increased population densities in many countries and led to 
a significant rise in human use of natural resources. (Oxford Reference, n.d.)

Environmental crisis affects the entire environment, which “encompasses all natural 
and artificial nature, including the cultural goods related” (Silva et al., 2013, 
p. 3). The disturbance of both the biotic organisms and the abiotic factors within 
an existential space is implicated in the concept of environmental crisis. It also 
recognizes the privation of all species and their habitats. Environmental crisis is used 
in this study as an encompassing term for the destabilization of the natural balance 
of the biotic components (living things) and the abiotic components (non-living 
things) of the environment.

The International Organization for Migration (IOM) offered a definition that 
provided a robust account of the concept of human migration. According to the 
IOM (as cited in Chua 2019, p. 214), human migration is conceptualized as

the movement of a person or a group of persons, either across an international 
border, or within a state. It is a population movement, encompassing any kind 
of movement of people, whatever its length, composition and causes; it includes 
migration of refugees, displaced persons, economic migrants, and persons moving 
for other purposes, including family reunification.

The IOM’s definition of human migration encompasses the range of conceivable 
circumstances that may provoke human migration. It is a commonplace phenomenon 
in Africa as the wheels that keep it rolling are lubricated by diverse and complex 
factors across the African continent. The discourse on human migration is expansive 
and multidisciplinary; many disciplines in the social sciences and the humanities 
participate in this discourse. Human migration has been variously represented in 
literature; Dew in the Morning is one such representation. Wang and Tötösy de 
Zepetnek (2010) hold that “culture and cultural expressions including literature 
and art contain many examples of life experiences related to migration and diaspora” 
(p.  2). Shimmer Chinodya has woven into his plot structure migration that is 
provoked by environmental crisis. Economic considerations induce the characters to 
degrade their immediate environment and they are forced by the tragic consequences 
to migrate to a better and safer environment. The foregoing interlocking concepts, 
“environmental crisis” and “human migration,” are interpreted in this study as tragic 
phenomena because of their subsisting negative force in the novel. The concepts 
reinforce this study’s explication of the novel.
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Interrogating the text: Environmental crisis 
and human suffering
Chinodya’s narrative reflects on the burden on land, environmental privation, and 
human suffering as a result of unbridled economic forces. Deforestation, overgrazing, 
bush burning, and other forms of environmental degradation have altered the 
different components of the environment. Acts of destruction of the environment 
are rife in the text. Chinodya reimagines the apocalyptic future of Zimbabwe’s social 
space where environmental decline is a national phenomenon within the imagined 
Zimbabwe. The characters suffer horrible conditions in a  landscape ravaged by 
drought and pollution (“black smoke oozed persistently out of the factory chimneys” 
[p. 17]). The presence of factories is evidence that the country is industrialized to 
some extent, and the narrative implies that the industries pollute without restraint. 
And yet, despite the horrors they face, the people never give a thought to the causes 
of their problems and never think about remedies. Rather, their actions worsen the 
already dire situation.

The south has been deserted by most people, especially farmers, because the land 
is degraded and no longer supports agriculture, a situation that constantly echoes 
forced displacement and deterritorialization. This undoubtedly results in a lopsided 
existence in the social formation of the south. The conditions that induce the 
migration of the characters is in tandem with Bryne’s (2018) observation that 
“environmental migration is often motivated by insuperable, adverse circumstances 
rather than desire or individual autonomy” (p. 766). This follows Brown’s (2008) 
opinion that “migration is (and always has been) an important mechanism to deal 
with climate stress” (p.  14). The north is comparatively less developed than the 
south and the inhabitants are at peace with the natural environment because they 
have not excessively exploited it. The south is developed in terms of basic amenities, 
but it is faced with serious environmental challenges that have become persistent 
and adversely affect the farmers. Migration becomes the last option that would help 
to avert the anger of the ravaging and tumultuous environment. Godi, the narrator, 
paints a portrait of the collapsing environment and the characters’ responses to the 
situation. He observes that:

In the southern regions of the country, the drought had been acute … Because it was 
a densely populated region, fields were small and the soil old and overworked. Most 
of the trees had been cut down for wood and the land lay in aching nakedness, raped 
by the plough and the axe … At last it was decided to move people into the remote 
virgin land in the north to give the denuded region a chance to become green again. 
At first, there was opposition to this plan by the villagers but eventually, after much 
persuasion, they agreed to destroy their homes, leave their deceased kin’s graves and 
their fatherland and move into the new land. (Chinodya, 1982/2001, p. 29)
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Godi graphically depicts the state of the southern part of the country that leaves 
the people with no options but migration. The land has been completely destroyed 
and the climate system of the region altered. The initial resistance to migration 
does not arise from doubts about a better future but from the considerable 
deprivations they will suffer in abandoning their homes and their heritage—a case 
of deterritorialization.

Thoughts of migration elicit in the characters a sense of ambivalence; of certainties 
and uncertainties. These mixed feelings are what the characters contend with as 
they gradually overcome their fears. Such fears are in the thoughts of Pourjafari 
and Vahidpour (2014) when they argue that “a common feature of many of 
migrant writing [sic], therefore, is ambivalence” (p.  688). Chinodya illustrates 
a  limit to resistance and also a limit to ambivalence and human endurance—for 
the characters, resistance and ambivalence give way when the situation becomes 
unendurable. Migration becomes the only option for the regeneration and renewal 
of the ecology of the south and the hopes of its residents. The narrator observes the 
migration of the characters to the north:

Towards the end of July, during the middle of the cold dry season, when roads were 
negotiable, the movement from the south started. Families came in convoys of closely 
packed government lorries, taking two or three days to complete the journey, so that 
passengers frequently camped out for the night. (Chinodya, 1982/2001, p. 30)

The above episode creates dual and contrasting images: of catastrophe and of refuge, 
of dislocation and of relocation, of deterritorialization and of reterritorialization—
of the environment’s capacity to harm and to save. The south is torn apart by 
catastrophes while the north offers itself as a place of refuge. The phrase, “to give 
the denuded region a chance to become green again” (Chinodya, 1982/2001, p. 29) 
shows a measure of environmental awakening and consciousness on the part of the 
government, a triumph for ecocriticism: “Ecocriticism concurs with other branches 
of the environmental humanities—ethics, history, religious studies, anthropology, 
humanistic geography—in holding that environmental phenomena must be 
comprehended, and that today’s burgeoning array of environmental concerns must 
be addressed qualitatively as well as quantitatively” (Buell et al., 2011, p.  418). 
Although this ecological consciousness that negotiates environmental sustainability 
is not evident in the actions of the characters, the government has displayed some 
measure of commitment to redressing the troubling trajectory that has resulted in 
environmental crisis in the south.
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Diaspora and the migrants’ experience
The portraits of the migrants revolve around the frame of displacement. Although 
the north offers them a place, there are still feelings of dislocation and dispossession. 
The dispositions of the northerners toward these migrants often impede the efforts 
of the migrants to be properly integrated into the strange land. The north offers 
them a place that fails to elicit in them a sense of home. The northerners use the term 
derukas—“settlers”—to address the migrant southerners. The alienating implication 
of derukas induces what Pourjafari and Vahidpour call “shifting identities” (2014, 
p. 679). The migrants have inadvertently acquired a new identity; an identity that 
constantly reminds them of their status as outsiders. The experiences of the migrants 
in the north address the question migrant ecocriticism raises: “How is space 
reimagined by the multiple conceptions of a migrant … ?” (Chua, 2019, p. 211). 
The derukas exist on a social periphery within the context of the north, assuming 
the status of a marginal group, a group Timothy Smith views as “those who lived 
on the margins of rural society, with no firm roots or legal claims to the land” 
(Smith, n.d., “Rural Marginals” section). It is possible that such a hurtful existential 
status and identity partially impels the destruction of the northern environment by 
the migrants, but it is also possible that the destruction of the environment of the 
north is the evidence that the derukas have learnt no lessons from their previous 
experiences that induced their social dislocation in the south.

The consequences of accommodating the derukas are as traumatic as they are 
troubling. The northerners do not fully grasp the condition of the south, or perhaps 
they are unaware of the factors that led to that condition. The derukas export their 
culture of deforestation and other forms of environmental degradation to the north. 
In Chinodya’s narration, a distraught Godi unleashes graphic descriptions that evoke 
images of desolation, using such terms as “destroyed,” “the great trunks sprawled on 
the ground,” “dry brown leaves clinging to the withered twigs,” “yellow chips littering 
the perimeter of the tree-stumps,” and so on (1982/2001, p. 13), to describe his 
observation of the mournful state of the northern forests. Godi’s linguistic choices 
are potent narrative tools as they convey the depth of human actions against the 
environment. His narrative perspective advances the preponderance of evidence that 
the environment suffers privation in the text, from the south to the north. The young 
narrator as a member of the rustic and peasant community has a deep understanding 
of the realities of his milieu. There may be other linguistic terms available to him 
but he chooses to use terms that evoke the harm to the environment. One could 
possibly argue that the north is an agrarian society; therefore, certain practices 
that inadvertently affect the environment are expected—but the position of the 
narrator eclipses that line of thought. He sees these actions as destructions rather 
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than normal actions that are part of their culture. Godi is represented as a symbol 
of environmental consciousness, a character Chinodya frames as the conscience 
of Zimbabwe.

The despoliation of the hitherto pristine enclave is enormous as the derukas 
ceaselessly plunder the environment of the north. The cumulative negative effects 
are imminent. There are signs of impending environmental crisis in the north. Godi 
describes the changes:

Life had changed in the village. Jairos had had an easy time as headman: the village 
was young, the forests wild, human wounds healed as easily as new foliage grew 
on trees. Now the forests were gone and people had become restless. The owls did 
not hoot any more. The huge trees where they had perched had been cut down for 
firewood. Ten years previous, owls had been part of the village, but now when an owl 
hooted people woke up with throbbing hearts, to listen … it was the reign of the 
axe and the goats, the axe which opened the forests to the ravishing plough, and the 
goats, which mushroomed in number and were rarely killed for meat. (Chinodya, 
1982/2001, p. 139)

The change that has taken place is a rapid one. Within just 10 years the forests are 
gone and the people are restless because of the effects. The natural ambience of 
the village is lost to the exploitative proclivities of the newcomers as the closeness 
of humans to nature is substantially vitiated. Species like the owls that used to be 
part of the village and hoot around the trees have become harbingers of doom. 
Their presence has become a source of anxiety. Snakes that are historically connected 
to the villages have also gone into extinction, even the ones the people adore. 
The predisposition of the derukas to indiscriminate deforestation and bush burning 
is destroying the habitats of these species.

Reinventing the debased environment
Technological interventions are framed as part of the conscious efforts directed 
toward the resolution of environmental crisis in the text. Chinodya’s account of the 
use of mechanization to revive farmland in the denuded ecology of the south is very 
profound in the text: The narrator observes that “although people there used tractors 
and fertilizers, and took advice from local agricultural demonstrators, farming was 
bad” (1982/2001, p. 29). This is an effort by Chinodya to portray the extremity of the 
collapse of the ecology of the south; a collapse of unimaginable proportion. The failure 
of mechanization to resolve the crisis pushes the government into further research 
on how to renew the devastated ecology of the south. The discovery of a solution 
leads to the policy of forced migration, to move the people out of the uninhabitable 
south and into the lush north “to give the denuded region a chance to become green 
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again” (p. 29). Here we see Chinodya’s firm belief in ecological renewal—a vision of 
hope. The process of achieving this renewal is long and cumbersome, a process that 
involves social dislocation of the characters—a retribution for recklessness.

Chinodya’s narrative is a commentary on the importance of interdependence; 
a  recognition of the relevance of the different components of the environment. 
Based on the principle of interdependence, the anthropologist, Rose, holds that:

The new ecology starts with this fundamental assertion that the unit of survival 
is not the individuals or the species, but is the organism-and-its-environment in 
relationship. It follows from this that an organism that deteriorates its environment 
commits suicide. (2004, p. 188)

The southerners have lived as though they are absolutely independent of other 
natural components of their environment, without the realization that their survival 
is dependent on a relationship of interconnectedness with these vital components. 
The characters pay a huge price for overlooking this principle and also for not 
recognizing that “a perfect ecology is one in which plants, animals, birds and human 
beings live in such harmony that none dominates or destroys the other” (Frederick, 
2012, p. 147).

Conclusion
Shimmer Chinodya creates in Dew in the Morning a structural trend that echoes 
human actions and environmental reactions, where environmental reactions 
irredeemably provoke human migration. The characters are circumscribed in a web 
woven by their actions and inactions as their depressing circumstances reflect the 
degree to which they have exploited the environment. The characters who are 
victims of forced migration and social dislocation are neither circumspect in their 
interactions with the environment nor have any realization that they are victims of 
their own actions. The reckless exploitation of the environment has consequences 
which are an eternal burden on them but it is also indelibly inscribed in them: 
Exploitation is a part of them wherever they go. Their failure to recognize that they 
are in a reciprocal relationship with the environment denies them what Frederick 
(2012) calls “the modern ecological consciousness  …  a feeling that the balance 
between human and the natural world must be maintained” (p. 147), and what 
Mishra (2016) sees as “sustainable development for a better future of mankind in 
general” (p. 168), which she argues is one of the principles ecocriticism advocates for.

The corollary of the foregoing is that Frederick’s (2012) and Mishra’s (2016) 
ideological underpinnings on ecocriticism intersperse this study and reinforce 
the ecocritical methodology in interrogating the representation of Zimbabwe’s 
environment in narrative fiction. The discovery is that, in the reimagining of space 
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in the narrative, spatial distribution and redistribution of the human population are 
serious environmental concerns. Also, environmental crisis and human migration 
constitute tragedies of national note. The analyses address migrant ecocriticism’s 
question of “how is space reimagined by the multiple conceptions of a migrant, social, 
biological, and socio-ecological?” (Chua, 2019, p. 211).The trajectory and phases 
of Zimbabwe’s environmental history are revealed through a fictional construct, 
and are accounted for through the ecocritical methodology, and most effectively 
through the strand of migrant ecocriticism. This paper reinforces the fundamental 
principle of ecocriticism which is the study of the relationship between literature 
and the environment. The interdisciplinary approach of the study is ecocriticism’s 
badge of identity.
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Abstract
This paper aims to examine the impact of improved road infrastructure on the 
livelihoods of indigenous Papuans in Indonesia. Using field-based investigations 
in two Trans-Papua road corridors in two provinces, and interviews with 110 
informants, the findings show that while roads provide greater access for indigenous 
Papuans to local markets and to basic health and education services, they also 
increase access to consumable goods, increasing economic inequality and tensions 
between indigenous and migrant groups. The findings also confirm negative 
environmental impacts of these Trans-Papua roads, due to a rise in consumption 
of natural resources. The study suggests that the government needs to reconsider 
the focus of its infrastructure development strategies in Papua, from accelerating 
economic growth (“commodities”) to improving the livelihood and access of 
indigenous Papuans to basic services (“communities”).
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Introduction
Infrastructure is argued to play a significant role in stimulating economic growth and 
improving the standard of living in, particularly, low- and middle-income countries 
(LMICs) (Rozenberg & Fay, 2019). Many LMICs have invested and will continue 
to invest in infrastructure development (Gurara et al., 2018), including Indonesia 
(Bappenas, 2014). Under President Joko Widodo (commonly known as “Jokowi”), 
the Indonesian administration has placed infrastructure development high on its 
agenda. As stated in the National Medium-Term Development Plan for 2015–2019 
(Bappenas, 2014), one of the nine priority agendas is “to develop Indonesia from 
the periphery,” indicating a particular focus on those regions located far from the 
nation’s capital, Jakarta, such as Papua.

Papua2 is, geographically, the easternmost province in Indonesia and, 
socioeconomically, the least developed. Papua has abundant natural resources, such 
as forests/timber, gold, copper, and natural gas, yet the economy is concentrated 
in only a few places. Indigenous Papuans or orang asli Papua (OAP) live in the 
remote highland regions of Papua, enduring very limited access to basic services 
and a low Human Development Index (HDI) (Resosudarmo et al., 2009). Based 
on the most recent statistics on OAP (BPS3 Papua Barat, 2010; BPS Papua, 2013), 
the 18 regencies where OAP make up the vast majority of the population tend to 
have significantly higher rates of poverty and lower HDI scores relative to the rest 
of the province.

At the same time, Papua faces ongoing, multilayered conflict. Many studies have 
examined long-established conflicts between particular OAP groups and the 
Government of Indonesia, demonstrating how such conflicts are the primary source 
of OAP deprivation conditions (Chauvel, 2005; Widjojo et al., 2010). Other studies 
have also highlighted conflict between migrants and OAP (Widjojo et al., 2010), 
as well as inter-clan conflict (Anderson, 2015).

The Government of Indonesia plans to build a 4,330-kilometer Trans-Papua 
road, beginning in 2015 and expected to be completed by the end of 2019.4 
The government is also committed to various infrastructure development programs 
such as “sea toll roads,”5 airports, and railroads. The national government has 
prioritized road development to connect major urban centers that are currently 

2  In this paper we use the term “Papua” in reference to both provinces: we use “Papua Province” and “Papua 
Barat Province” to refer to the specific provinces.
3  Badan Pusat Statistik Papua/Papua Barat Statistics of Papua/Papua Barat Province[s] (Government agencies). 
4  The construction of the Trans-Papua road has not yet been fully completed as planned; the government expects 
to complete the remaining roads in 2020.
5  A sea toll road is a concept introduced by the Jokowi administration in its first term, to improve port and 
shipping services by accelerating the interisland movement of goods.
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geographically isolated. Such development would, in principle, reduce the price of 
goods in the remote areas, reduce transportation costs for selling local products, 
and improve the environment for private investment in Papua.

A large amount of research has focused on the economic and social impacts of road 
infrastructure development to date, but with varying and often conflicting results. 
For example, Charlery et al. (2016), Gibson and Rozelle (2003), Khandker et al. 
(2009), and Wiegand et al. (2017), all of whom apply economic modelling, find 
a positive relationship between road development and poverty reduction in Nepal, 
Bangladesh, and Papua New Guinea, and argue that it is the poor that benefit most 
from infrastructure investment. In contrast, ethnographic studies conducted in both 
Indonesia (e.g., Laurance, 2019; Porath, 2002; Sloan et al., 2019) and Solomon 
Islands (e.g., Hobbis, 2019) suggest road improvement projects result in increased 
peatland and forest conversion, increased social differentiation among indigenous 
people living in the forest, and increased crime.

While offering valuable insights, most quantitative studies focus on the 
impact of roads on economic growth and only a few assess the distributional 
implications of the  infrastructure development (e.g., Bajar & Rajeev, 2015). 
Although recent qualitative research has started to address these knowledge gaps, 
research on infrastructure projects has yet to examine the views and experiences 
of local road users, particularly poor and/or indigenous groups, on connectivity 
improvement and how this connectivity may affect their social lives and their local 
natural environment.

This study assesses, qualitatively, the effect of improved connectivity across multiple 
dimensions of OAP lives and the environment in Papua. The specific objectives 
of the study are to assess the extent to which improvements in Trans-Papua 
road infrastructure and connectivity have been accompanied by improvements 
in: access to consumption of goods, income strategies, access to basic services, 
social relationships, and protection of the environment. Utilizing the sustainable 
livelihood (SL) framework (Scoones, 1998, 2009), this study provides greater 
insight into OAP views regarding the consequences of roads on their lives, beyond 
the economic dimension.

This paper begins with a description of the method of the study. This is followed 
by an explanation of the improved connectivity situation and its consequences for 
the economy, social relations, basic services, and the environment. The findings 
will then be analyzed and discussed in the last section of the paper, including some 
recommendations for policy directions.
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Study methods

Analytical framework: Sustainable livelihood framework
The Sustainable Livelihood (SL) framework provides a holistic guideline to analyze 
households’ access to diverse resources that shape poor people’s ability to make 
a living in sustainable manner (Chambers & Conway, 1992; Scoones, 1998, 2009). 
The framework focuses on both material capital, such as income opportunities and 
consumption levels, and non-material capital, such as natural resource capacity, basic 
services, and social relations (Scoones, 2009). These come under four typologies of 
capital: financial and economic, social, human, and natural capital (Carney, 1998; 
DFID, 2000). At the same time, the framework acknowledges inequality and 
different access of people to resources, and hence places poor groups at the focus of 
analysis (Chambers & Conway, 1992).

This study uses the SL framework to help identify the effect of roads on OAP access 
to different types of capital, using the typology outlined above. The first category 
(financial and economic) helps to examine the effect of improved connectivity on 
the economic capital of OAP—income opportunities and access to consumption 
goods. Given the communities were living in remote areas, without improved 
connectivity, consumption goods are not available. This also includes analysis of 
who benefits the most, in terms of material wealth, from road improvement. The 
second category (social) helps to examine the effect of improved road access to social 
resources—social interaction, both among OAP and between OAP and non-OAP, 
and relationships of trust. We particularly explore OAP views and experiences on 
how roads influence tensions and trust among clan members, and with migrants. 
The third category (human) helps to explore the effect on access to basic services, 
with emphasis on the education and health sectors. The fourth category (natural) 
helps to explore the impact on natural resources and natural ecosystems, with an 
emphasis on the effect of road improvement on activities to extract natural resources. 
This latter category helps explore OAP experiences on whether roads facilitate them 
to degrade the environment, such as by logging, increasing amounts of plastic waste, 
and risking endangered species.

Data collection
The study employs interviews as the main data collecting method. The interviews 
generally cover the informants’ conditions, experience, and personal perspectives on 
the changes in road connectivity and their accesses on diverse capitals (including 
economic capital, access to basic services, social interactions, and access to natural 
resources). Researchers interviewed approximately 110 informants, consisting of 
villagers around the roads, drivers or regular road users, central and subnational 
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government officials, basic service providers such as local health center staff and 
teachers, and other relevant road users. In addition, the study team analyzed public 
documents associated with the development of Papua.

Data was also collected through observation and secondary data collection. 
The  researchers observed road corridors and were accompanied by regular road 
drivers to observe the conditions and improvement of road infrastructure as well 
as conditions of the surrounding environment. While tracking and observing 
Trans-Papua road conditions, researchers stopped by and lived for several days in 
26 villages located along and near the road corridors.

The empirical findings presented in this article result from approximately one month 
of fieldwork. The entire process of data collection was carried out in two fieldwork 
stages, from May 23 to June 6, 2018, and from June 6 to June 24, 2018.

All transcripts and observation notes from the fieldwork were arranged and 
categorized systematically into four themes, which are: the effect of infrastructure 
on informants’ access to economic capital, basic services, and social interactions, 
and the effect of infrastructure on the environment. In each theme, information on 
informants’ experience was also differentiated, between informants in the highland 
and those in the lowland/coastal areas. This was followed by identifying significant 
patterns, and finally drawing meaning from the data, guided by the SL framework.

Study location
This qualitative study was carried out along the Trans-Papua road corridor in both 
highland and coastal areas in Papua and Papua Barat provinces, because the areas 
have different characteristics. More OAPs live in highland areas with limited access 
to infrastructure and basic services and rely more on the use of natural resources. 
Meanwhile, coastal areas are characterized by a greater mix of OAP and non-OAP 
populations, better access to services, and more diverse livelihoods. The cases are also 
selected in road corridors that have been constructed under Jokowi administration.

In Papua province (Figure 1A), the study focuses on the main Trans-Papua corridors 
that connect Jayapura (capital of Papua province in coastal areas) to Wamena (capital 
of Jayawijaya, the main hub of the central highland region) and from Wamena to 
Agats (Regency of Asmat). In this area, researchers tracked accessible road corridors 
between Jayapura and Waris (Keerom), Wamena and Elelim (Yalimo), and Wamena 
and Habema (Nduga).

In Papua Barat province (Figure 1B), the study focuses on Trans-Papua corridors that 
connect two major cities: Sorong and Manokwari. In particular, the study chooses 
to investigate road corridors from Sorong to Tambrauw (a conservation regency), 
from Manokwari to Bintuni (logging areas), and from Manokwari to Pegunungan 
Arfak, then on to Ransiki.
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Figure 1A. Study locations in Papua province
Source: BIG6 (2019).

Figure 1B. Study locations in Papua Barat province, and Spatial Planning 
Information System
Source: BIG (2019) and BAPPEDA Provinsi Papua (2013).

6  Badan Informasi Geospasial, the Indonesian Geospatial Information Agency.
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Findings

Improved connectivity
The government uses the length of new road construction as an indicator of 
improved connectivity. According to statistical data (BPS, 2018, 2015), the Jokowi 
administration has built approximately 889  kilometers of new national roads in 
Papua in 2015–2017—an additional 29% on the existing 3,074  kilometers of 
national roads constructed in 2014 or earlier. The construction of new national 
roads in Papua in 2015–2017 is higher than the national average of 22%.

However, our study found that the most important aspect of improved connectivity 
is upgraded road conditions and major road maintenance. Regular road drivers 
revealed that some national road corridors were first constructed under Suharto’s 
New Order era in 1968–1998 and Susilo Bambang Yudhoyono’s administration in 
2004–2014. The main difference is that under the Jokowi administration, there has 
been continuous road maintenance and improvement.

After 2015, existing roads have been better monitored and repaired relatively 
quickly to maintain the quality of services. Several types of road improvements 
were identified in the study. Some segments of roads are widened. Non-existent or 
temporary bridges were replaced with permanent concrete or steel bridges. Gravel 
and soil roads have been slowly upgraded through continuous soil compaction and 
pavement. Dangerous and steep sections of roads have been significantly improved 
by the addition of crushed rocks and continuously compacted as a preparation for 
pavement in the future.

While the government uses length of roads and types of road surfaces—for example, 
paved or unpaved—as the main indicators of connectivity, local communities and 
regular road users define improved connectivity based on the types of vehicles going 
through the roads. According to them, newly opened soil or gravel roads will lead 
to the availability of sewa Strada—four-wheel-drive (4WD) cars for rental7—which 
is very expensive. More demand for public transportation would lead to angkutan 
Strada (Figure 2), characterized by fixed routes and more affordable prices. Major 
connectivity improvement is when the roads are served by ojek (motorbike taxi) 
and/or Avanza,8 taksi 9 or Damri10—with fixed routes and prices that can operate all 
year long.

7  Strada is a popular Mitsubishi 4WD double cabin truck. Local people apply the term Strada to all 4WD cars.
8  Avanza is Toyota’s most popular compact multi-purpose vehicle in Indonesia. Locals generalize the term Avanza 
for two-wheel-drive cars.
9  Privately operated—informal and formal—public transportation using a modified non-4WD car with fixed 
routes and fixed prices.
10  Damri is a state-owned public transportation enterprise.
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Figure 2. Picture of Strada
Source: Photo by Muklas Aji Setiawan.

Table 1: Summary of road and connectivity improvements in the study locations

Route Road improvement Connectivity improvement
Sorong–Sausapor 
(Tambrauw)

Road repair
Road upgrade
Bridge construction

From sewa Strada to Strada
Reduces travel time from 
8–10 hours to 3–5 hours

Manokwari–Ransiki (South 
Manokwari)–Tahota (South 
Manokwari)–Teluk Bintuni

Road repair and widening
Road upgrade
Bridge construction

More Strada
Reduces travel time from 
8–10 hours to 5–6 hours

Manokwari–Prafi 
(Manokwari)–Anggi 
(Pegunungan Arfak)–Ransiki

Road upgrade
Bridge construction

From sewa Strada to Strada
Reduces travel time from 
8–14 hours to 4–7 hours

Jayapura–Waris (Keerom) Major road maintenance Informal taksi
Reduces travel time from 4–6 hours 
to 3–4 hours

Wamena–Habema (Nduga) Road pavement From walking on footpath to 
informal taksi and ojek

Wamena–Elelim (Yalimo) Road upgrade
Bridge construction

From sewa Strada to Strada
Reduces travel time from 20 hours 
to 3–4 hours.

Note. Regency (kabupaten) name in parentheses.
Source: Interviews with regular drivers and observations.
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Figure 3. Example of local Taksi in Wamena
Source: Photo by Rizki Ersa Haryana.

The improvement in the type of vehicles means more for locals because it has more 
impact on reducing driving time and prices. In the locations under study, there 
are more transportation options and significantly reduced time to reach places, as 
indicated in Table 1. For example, women in a highland village along the Wamena-
Habema road segment used to have to carry a noken—Papuan basket—of their farm 
produce by walking one to two hours to go down to the market, and then four to 
five hours to get back home. Since the road was asphalted, there are now ojek and 
a taksi from their village to Wamena (Figure 3). Now, they prefer to use the taksi, 
which costs IDR20,000 but takes only 15 to 30 minutes.

Effect of connectivity on access to goods and 
income strategies
The study did not find evidence of significant private investment in the 2014–2018 
period. Based on the official government statistical data (BPS Papua, 2012, 2015, 
2018; BPS Papua Barat, 2015, 2018), investment growth in Papua and Papua 
Barat provinces was 6.5% and 5.5%, respectively, in the Jokowi administration, 
lower than  the investment growth of 7.3% in each province in 2010–2014. 
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The contribution of private investment to the overall economy of Papua decreased 
by −0.6% to 26.7% in 2014–2018, while in Papua Barat, it slightly increased by 
0.5% to 18.4% in the same period.

In contrast, the research found significant inflow of “imported goods” at the village 
level. The effects of improved connectivity to the access of goods and income 
strategies are different for OAP and migrant communities, among people living in 
coastal, lowland and highland areas, and between men and women. These will be 
discussed in this section.

In general, existing migrants, mainly traders and transportation service providers, 
have better capacity and skills to capture the opportunities created by improved 
connectivity. They took risks of moving to more remote locations, thereby avoiding 
increased competition in the urban centers and capturing increased money 
circulation in rural areas.

Migrant men had been the main providers of “imported goods” prior to the 
improved connectivity. They sell household goods: cooking ingredients (e.g., salt, 
sugar, MSG), food and beverages (e.g., instant noodles, snacks, cigarettes, “colored 
drinks”), and toiletries (e.g., soap, shampoo, toothpaste) to the communities, 
including OAP. While in urban centers migrants establish shops and kiosks to sell 
these goods, they access rural and remote areas by “mobile kiosks,” their modified 
motorbikes (Figure 4).

Figure 4. Example of a “mobile kiosk”
Source: Photo by Muklas Aji Setiawan.
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Improved connectivity has allowed them to infiltrate to more remote areas, establish 
permanent kiosks, and/or diversify their businesses in coastal and highland areas. 
Migrants usually live in cities and they work as traders to sell goods to OAP in 
the nearest accessible villages, using modified motorbikes. In return, they buy 
agricultural products and sell them in the cities. The upgraded roads allow them to 
infiltrate more villages that are now relatively more accessible, particularly reaching 
villages in the highlands. Some of them even move and establish new kiosks. Based 
on our interviews with kiosk owners in Elelim (Yalimo Regency), for instance, the 
number of kiosks has more than tripled in eight years, from only four in the early 
2010s. Some of them have also accumulated their profits in the past to invest in 
a Strada and expanded from trading to the transportation business.

This market expansion is also accompanied by an influx of processed goods and 
agriculture and poultry produce from other regions to remote areas in the highlands. 
Prior to the improved connectivity, local markets in Yalimo, Pegunungan Arfak, and 
Tambrauw only sold local produce such as taro, sweet potatoes, betel nut, and sago. 
Now the markets also sell a wider range of vegetables such as cabbage, beans, carrots, 
and ginger, as well as fish, poultry, beef, and deer meat. The commodities are mainly 
“imported” from the nearest urban center, but some even come from other large 
cities such as Jayapura and Merauke.

The increased purchasing power11 and variety of goods have changed the consumption 
behavior of the communities in the highlands. OAP residents who were not used to 
eating outside their homes now like to buy foods and snacks from the local shops. 
Mothers lament that their children continuously ask for cash to buy snacks and 
“colored drinks.” While they feel increasing pressure to have cash in hand, they also 
value this as “being modern.” Consuming shampoo, toothpaste, and body soap are 
considered as the way for OAP to be as “developed” as migrants.

While improved connectivity has allowed OAP women living near national roads 
in coastal and highland villages to sell their excess produce more frequently in 
farther markets in the nearest city, such OAP market expansion has not significantly 
increased their income, mainly due to the micro scale of their production. For OAP 
women in the highlands, for instance, availability of taksi creates an opportunity for 
them to increase the volume of their produce from one to two noken (Figure 5), plus 
one or two bundles of wood. In coastal areas, women mention they have increased 
the volume of fruit and vegetable harvests. It is not certain how many times in 

11  This is associated with an increase in government transfers to the villages through the enactment of the Village 
Law 6/2014. The law requires central and regency governments to transfer significant amounts of funds to the 
villages. It is estimated that the average village budget in Papua and West Papua provinces was only Rp212 million 
in 2013 (USD14,722). Based on Presidential Regulation No. 107/2017 on Detailed State Budget Revenues and 
Expenditures for Fiscal Year 2018, five years later, the average village budget was Rp2,007 million (USD139,375), 
almost 10 times that of 2013 (DJPK, 2013, 2018). The funds are mostly used for infrastructure, housing 
construction, and cash transfer to the communities and, hence, significantly increase the circulation of money at 
the community level.
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a month they sell produce to market, and most of the time they cannot sell all their 
excess produce. The small increase in income is also because of limited demand, 
particularly in harvest seasons. Even in regency-level markets, vegetables and fruits 
are in oversupply during the harvest seasons. The women sellers are forced to either 
bring back the unsold produce or leave it behind to reduce their transportation cost 
to return to their villages.

Figure 5. Picture of Noken
Source: Photo by Yulia Indrawati Sari.

Road upgrading also leads to different livelihood strategies for OAP men living in 
coastal and in highland areas. OAP men in lowland areas have opportunities to 
change (or supplement) their livelihoods from agriculture to other sectors. They 
have started driving ojek and become construction workers. Meanwhile, such 
alternative livelihood opportunities are not available for OAP men living in the 
Papuan highlands. They can only extract natural resources to increase their incomes. 
Increasing demand for wood for house construction incentivizes the men to cut 
more trees. In highland Tambrauw, OAP men get cash by hunting deer—which was 
only for private consumption in the past. In a week’s hunting, two to three men can 
kill three to four deer and obtain Rp2–3 million (USD139–208).

Effect of connectivity on social relations
In general, village residents say that the roads have made it easier to visit relatives 
living in other villages. They frequently visit relatives not only for a specific occasion, 
such as a funeral or marriage ceremony, but also to help their relatives to build 
houses, to build fences, and even to defend their clan members in the case of conflict. 
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For Papuans, frequent visits to relatives in other villages are important and help 
overcome problems in times of difficulty, as their social relations revolve around 
kinships and they form exclusive ties and linkages (Mansoben, 1995).

The study finds that men and women have different views and perspectives on the 
important effect of roads on their social lives. The main thing women profoundly 
mentioned is the opportunity to meet with their children who study outside their 
villages. It is common that in less accessible villages with a lack of high school services, 
families send their children to study in urban centers. Improved connectivity increases 
the frequency of their meetings with their children who attend schools in cities such 
as Manokwari, Sorong, and Jayapura. Prior to the connectivity improvement, they 
could only meet their children once or twice a year, or only when the children came 
home for the Christmas holiday.

For most men, road development symbolizes a gift from central government. For 
them, any kind of road is good and shows the government cares for the lives of 
Papuans, indicating the presence of the state. For OAP living in remote areas who 
have long experienced the absence of the state and its services, road development 
offers evidence of the government’s initiative to provide direct benefits that actually 
reach them.

The meaning of road improvement is also different from the perspectives of the 
village heads and clan chiefs. They highlight the improvement in connectivity as 
an opportunity to enhance their relations with their patrons in big cities, in a hope 
to gain more cash and projects. They have increased their visits to the regency 
capital to provide support to “friends” who run for local legislative council (DPRD) 
membership. They also purposefully meet those who have been elected as DPRD 
members or appointed as government officials to get cash or to facilitate development 
programs for their villages. They use their privileged position within the political 
patronage system to influence those with a political position for resources (money, 
development projects) in exchange for loyalty and support.

However, the improved connectivity has made relations between OAP and non-
OAP more complex. On the one hand, OAP see migrants as an important part of 
their lives, who supply various needs, safely transport them to their destinations, 
buy their crops and wood, and can be relied on to build the houses and facilities 
they need. But on the other hand, the migrants’ ability to make use of the improved 
connectivity creates tension and feelings of being insecure and under threat, and 
fears that OAP are increasingly marginalized.

These fears and tension are strongly felt primarily in the Central Highland villages. 
This can be seen, for example, from the narratives they use about the effect roads 
have on the growing numbers of farm-raised pigs or babi telinga layar coming 
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from Jayapura to Wamena, causing the local Wamena pigs to go unsold. They also 
told stories about how migrants brought larger amounts of alcohol from Jayapura, 
poisoning the youth and causing more motorcycle accidents.

This reaction to anxiety has manifested, for example, in various forms of verbal 
restrictions. With growing anxiety, OAP in four observed villages in the Central 
Highlands have started to prohibit migrants from being more involved in the local 
economy. They ban migrants from opening kiosks, limit the operating hours of 
migrants’ ojek, and ask migrants to give them more money. One regency head in the 
highlands even strongly advises residents not to rent land to migrants.

Effect of connectivity on basic services
In Papua, poor connectivity makes health care and higher education facilities 
relatively inaccessible. Interviews with residents revealed that OAP access to basic 
health and education services has generally improved. Better transportation makes 
it easier for them to reach these services. They said that their children can study at 
good schools in the urban centers. Instead of carrying sick or injured people to reach 
community health center (puskesmas), they can ride Strada to go the main hospital 
in the regency capital.

Interviews with nurses and doctors in puskesmas confirm that road improvement 
has increased the number of OAP who seek free-of-charge treatment in puskesmas, 
including those living in remote villages. They seek treatment for various relatively 
minor complaints such as colds, coughs, aches, and dizziness, something that did 
not happen in the past. The puskesmas staff do not have exact data on the increasing 
number of patients after connectivity improvement. However, they estimate that 
the number of patients on busy days has increased by 10 to 15 patients. From only 
about 10 patients, now they serve up to around 20 patients per day.

Furthermore, increased connectivity affects the patient referral process. Distance to 
facilities has been identified as a critical factor which determines patients’ decisions 
to follow up on higher-level services. Interviews with puskesmas officers in the two 
provinces revealed that improved connectivity has increased the number of patients 
who seek further treatment to a hospital in the nearest city.

However, the quality of services in remote areas, especially in the education sector, 
has not shown significant improvement. In remote villages in the highlands and 
lowlands, women complain about a lack of change in teacher absenteeism. Full-
time teachers are still often absent from teaching. Casual teachers often do most 
of teaching process. There are even indications that teachers are now absent more 
often, as better accessibility enables them to do things other than teaching.



Roads for Communities, Not Commodities

153

On the other hand, improved connectivity reduces health-worker absenteeism. 
Interviews with health workers in puskesmas located along the upgraded roads 
revealed that shorter travel time has incentivized health workers to be present at 
the health centers. They can routinely meet family in the city and/or they can live 
in the nearest city. In one puskesmas in Sorong Regency, a doctor said he is happier 
serving at the puskesmas now since his commuting time is only 45 minutes. Nurses 
in a puskesmas in Mega (Tambrauw Regency) also highlighted that they do not 
want to quit their jobs because they can routinely visit their families in Sorong once 
a month.

In conflict areas in the Central Highlands, the increased number of ojek and cars 
enhances the feeling of security for puskesmas personnel, which affects their service 
period. A nurse in the puskesmas of Pelebaga (a subdistrict in Jayawijaya Regency) 
said that she used to come to work only two to three times a week, with working 
hours only to midday. Now she feels more secure to come every day from her home 
in Wamena (capital of Jayawijaya) and works full days.

Unfortunately, the connectivity improvements have not been accompanied by 
significant improvements in other types of infrastructure, such as electricity and 
water supplies, as well as road and transportation services from villages to well-
functioning health and education services. Some puskesmas that are now well 
functioning are still not equipped with clean water and electricity supplies. They 
still rely on rainwater reservoirs or water pumps.

Effect of connectivity on environment
In general, improvement of road connectivity in Papua has had a negative impact on 
the environment, particularly through increasing logging activities. Complemented 
by increasing village budgets and village proliferation,12 communities are incentivized 
to open up forests near national roads—such as in the Sorong–Tambrauw, Sorong–
Maybrat, and Manokwari–Bintuni sections—to establish new villages. High 
utilization of village budgets for house construction increases the demand for wood 
and, hence, intensifies logging activities by OAP men.

Furthermore, the penetration of migrants to more remote areas, discussed previously, 
also increases the demand for logs. While some migrants are micro traders with 
limited purchasing power, others are allegedly financed by migrants living in urban 
areas. For example, migrants who used to live in more urbanized Oransbari or Ransiki 
(both are in South Manokwari) moved to Momi Waren (also in South Manokwari) 
after improved connectivity, to mobilize OAP to log. Some of the migrated log 
collectors are linked and financed by bigger log traders in urban centers. While 

12  Increased village funding creates incentives for the establishment of new villages. Based on Minister of Home 
Affairs Regulations Nos. 18/2013 and 72/2019 on Code and Regional Data of Government Administration, the 
numbers of villages in the two provinces have increased by 15% in 2013–2019, reaching 7,153 villages in 2019.
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illegal logging is apparent, legal logging activities are also expanding. The logging 
permits issued by West Papua’s Investment and One Stop Shop Licensing Office 
have increased in the past few years and reached more than 1,000 in 2017.13

Not only the community, but logging companies seemed to increase their production 
and degrade the environment further. For example, interviews with passengers 
and transportation operators operating in the Manokwari–Bintuni road segment 
indicated increasing numbers of trucks operating in the route and an increasing 
volume of logs transported.

Activities at the community level and by existing large extractive companies have 
reduced the forest cover in the two provinces. Based on official government data 
(KLHK,14 2015, 2018), in 2014–2017 Papua lost 234 thousand hectares of forest 
cover. Although Papua’s deforestation rate (0.7%) is lower than the national average 
(2.6%), the deforested area in Papua is 9% of the national level. Forest Watch 
Indonesia (FWI, 2019) estimates the deforestation rate in Papua has increased from 
60 thousand hectares per year in 2000–2009 to 172 thousand hectares per year in 
2009–2013, and, even higher, to 189 thousand hectares per year in 2013–2017. 
FWI estimates that this is due to the expansion of plantations, particularly oil 
palm, and can be worsened by the rapid infrastructure development under Jokowi 
administration.

One major example of the lack of environmental consideration in road construction 
is the Wamena–Habema–Kenyam–Mumugu route that crosses the Lorentz National 
Park. The park has been acknowledged by the United Nations Educational, Scientific 
and Educational Organization as a world heritage site since 1999 (UNESCO, 2004). 
Starting in 2004, the World Heritage Committee (WHC) raised concerns about 
road development in Habema and asked the Indonesian Government to conduct an 
environmental impact assessment (EIA) (UNESCO, 2004). While the government 
has not implemented the EIA, it continued constructing the 90  kilometers of 
Habema–Kenyam road until 2014, leaving only 22 kilometers unbuilt, although 
WHC asked them to stop in 2008 (UNESCO, 2017). WHC only received the 
revised EIA of the road construction in 2016 (UNESCO, 2017). The EIA states that 
the road is environmentally feasible, albeit recognizing significant environmental 
impacts. Discussions in the field revealed that the road construction has been 
continued with a high degree of involvement of the army.

In villages, the study identifies further cases of the negative effect of upgraded roads 
on the environment. An ecotourism operator in Mokwam Village in Pegunungan 
Arfak feels that road development has caused various species of endemic birds and 
animals to move further into the forest. Tourists have to walk further into the forest 

13  Head of West Papua’s Provincial Investment and Licensing Office in Manokwari (personal communication, 
August 7, 2018).
14  Kementerian Lingkungan Hidup dan Kehutanan, Indonesia’s Ministry of Environment and Forestry.
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to see them, and this can disturb the forest ecosystem. The increasing availability of 
“imported goods” discussed earlier also increases plastic waste in rural areas. Village 
customary (adat) leaders have started complaining about plastic pollution in their 
rivers and lands. The study team also observed waste of food, beverage, and toiletry 
packages on the ground or flowing in the rivers of remote rural Papua.

Discussion and conclusion
This study aims to understand the effect of road connectivity on people’s access 
to various livelihood assets—economic, social, basic service and environmental—
particularly from the perspective of the indigenous people (OAP) who live along 
the road development project in Papua. The findings from this study clearly indicate 
that infrastructure investments in Papua result in two important outcomes. On 
the one hand, infrastructure enhances social relations between OAP and improves 
access to health and education services. Particularly in the health sector, the quality 
of services—represented here by less health-worker absenteeism and longer service 
hours—has also improved, as the health workers feel more comfortable to provide 
these services, given the wider varieties of transportation modes for commuting.

On the other hand, this study also finds that infrastructure development has led to 
increased inequality and tensions between OAP and non-OAP, as well as increasing 
the potential for greater natural resource extraction. More specifically, this study 
shows how the economic benefits of road development are not necessarily felt by 
OAP, who question the distributive aspect of the improved connectivity. Although 
OAP feel migrants bring them wider varieties of goods and help them to build 
buildings, OAP in Papuan highlands feel more insecure and threatened by migrants. 
This study also demonstrates how road improvements change people’s livelihood 
practices at the village level, promoting greater use and extraction of forest resources. 
Roads facilitate access for more people to sell logs and wood and increase plastic 
waste and rubbish in soil and rivers.

A clear implication of this research is that road development does not necessarily 
lead to improved access for poor groups to economic resources and hence increased 
income. While quantitative studies on the impact of roads on poverty in Papua New 
Guinea (Gibson & Rozelle, 2003; Wiegand et al., 2017) argue that poor communities 
do benefit the most from infrastructure, this study shows how road improvements 
actually increase inequality between non-OAP and OAP. In particular, this study 
finds that roads in fact provide more opportunities for migrants to diversify their 
livelihoods and to take advantage of market-based activities, but provide limited 
opportunities for OAP to expand their income strategies in a way that does not have 
significant impact on surrounding natural resources.
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These findings conform with research that focuses on the distributional impact of road 
infrastructure, indicating that the economic growth that results from infrastructure 
development does not necessarily lead to a reduction in inequality (Banerjee & 
Somanathan, 2007; Porath, 2002). They find that infrastructure services in India 
have more benefits for higher-income groups than for the poor. Nathan Porath 
(2002) highlights that the Pekanbaru–Dumai road development did not open more 
economic opportunities for indigenous (Sakai) communities.

Thus, the narrative that roads bring more benefits and create better standards of 
living for poor groups is doubtful. Dalakoglou and Harvey (2012, p.  460), in 
reviewing articles of mobilities on roads and anthropology, indicate that roads act 
both as a “threat” as much as a “promise.” It is true that for many OAP living in 
remote areas who have long experienced the absence of the state and its services 
(Anderson, 2015), infrastructure programs offer direct benefits, particularly to 
access basic services.

However, this research draws attention to the rather alarming implications of road 
infrastructure for increasingly fragile environments, particularly for OAP. In the 
context of Papua where inequality, conflict, and rich resources exist, improved 
connectivity has the potential to amplify the fragile situation for OAP. Increased 
inequality and tensions between OAP and non-OAP, as well as further environmental 
degradation as a consequence of road development, will negatively affect the well-
being of OAP and livelihood possibilities of OAP in the future.

Although these observations were found in Papua, they apply equally to road 
investments in other regions with similar contexts of inequality and conflict. 
A recent study, which applied ethnographic and qualitative research methods in 
Solomon Islands, has highlighted the more nuanced and serious consequences 
infrastructure development can have on the social and everyday lives of poor people, 
including increased crime and reduced trust. Hobbis (2019) illustrates how villagers 
in Gwou’ulu, Solomon Islands, do not experience the imagined goals of roads 
such as decent job opportunities. Rather, “the sudden maintenance of the North 
Road became, to many respondents, immediately and primarily visible a source of 
insecurity in everyday life, rather than as a source of a promised future stability” 
(Hobbis, 2019, p. 754).

Other assessments on the impacts of road development in West Kalimantan 
(Wadley, 1998), in Australia (Adam et al., 2011), and in the Amazon (Schmink & 
Wood, 1992) also find increased conflict between outsiders and indigenous/local 
groups, and concerns about local peoples’ rights to their spaces and resources in the 
name of road development. Furthermore, in resource-dependent regions such as 
Papua and the Amazon, road development increases forest extraction practices that 
may result in ecological degradation (e.g., Colombijn, 2002; Schmink & Wood, 
1992; Sloan et al., 2019; Wadley, 1998).
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With all the benefits and costs discussed in this paper, this research calls for 
reorienting road development from neutral, mixed-growth, and equity objectives—
which actually enhance inequality and social conflict as well as being harmful to the 
environment—towards equality-focused and sustainable connectivity infrastructure 
that centers on improving access of the poor to basic services and local markets. 
The Indonesian Government needs to take into account poor and indigenous groups’ 
views and everyday practices—social relations within and between outsiders, the 
capacities of different groups to seize and take advantages of market opportunities, 
and forest use practice—in planning and constructing roads.

In this case, a plan to invest in big infrastructure that connects major cities is less 
important than building local roads that connect villagers to local health care 
and school facilities. The connectivity investments should also be accompanied 
by improvements in the quality of basic services delivery, provision of water and 
electricity, affordable public transport, and selective investment criteria which 
prioritize environmentally sustainable industries. In other words, infrastructure for 
communities, not commodities.
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Creating Built Environments: Bridging Knowledge and Practice Divides asks the reader 
to consider the two notions set out in the following statement that encapsulates 
Roderick Lawrence’s principal motivation for writing this book: “The urban 
condition embodies a cultural crisis that should concern policy makers, property 
investors, researchers and professionals in the field of land-use planning and built 
environments” (p. 4). The first notion argues that the cities and towns we live in 
reflect, more than they determine, the underlying problems facing society today. 
The second is that the problems, and by definition the pathways to solutions, can 
and should primarily be addressed by land use planning and built-environment 
professions. On being presented with such a discussion, I was looking forward to 
a solid analysis of the following questions emerging from this statement: What is 
the cultural crisis that the urban condition embodies? And what is the concern that 
should focus the minds of built-environment decision-makers and practitioners? 
Creating Built Environments seeks to provide methods for addressing the second 
question by staking out the parameters for action by resolving the first.

Lawrence has given some thought to the cultural crisis occupying the minds of 
professionals who may be interested in this book. According to Lawrence, the twenty-
first century city is a product of decisions and actions over centuries that has stripped 
culture from place, resulting in the production of dehumanizing environments 
that are devoid of meaning. Placelessness is the term used by Lawrence to capture 
the essential cultural crisis. Derived from the term “non-place,” “placelessness” is 
a neologism coined by Marc Augé (1992/1995), who argues that the perception of 
place is entirely subjective and therefore different spaces have different meanings 

1  The Fenner School of Environment and Society, The Australian National University, Canberra, Australia: 
andrew.mackenzie@anu.edu.au.
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to people depending on their relationship to that space. Lawrence adopts a more 
dogmatic response, suggesting that nature affords fundamental values and meanings 
to urban spaces, and that its demise results in a diminished experience of urban 
life. A discussion on the variegations of place theory is not the aim of this book; 
instead the conception of the cultural crisis in these terms serves as a vehicle to 
construct the central argument. Lawrence is unequivocal that diminishing human–
nature relationships, reflected in the contemporary urban condition, are enemy 
number one; a concern that many of us in the built-environment professions have 
bought into.

Lawrence buttresses his approach for changing the way we should develop our cities 
with two arguments. The first is that cultural knowledge is essential to make sense of 
the threat that climate change represents and where technology cannot mitigate. The 
second is to reconceptualize the place of nature in the urban policy and decision-
making process. In presenting such a broad-ranging and comprehensive thesis, it is 
important to understand Lawrence’s argument in relation to complementary theories. 
For example, Lawrence makes the distinction between “green” and “natural”—
in other words, the difference between urban greening and urban nature. As a 
landscape architect, this is refreshing, especially from an author who is an expert on 
the built aspects of the city. Nature is deployed defensively by Lawrence as a bulwark 
to the many vagaries of the “greening” doctrine (green technology, green politics, 
and green infrastructure). In essence, the first part of Creating Built Environments: 
Bridging Knowledge and Practice Divides is a cautionary tale to decision-makers to 
not obfuscate nature as a subset of an ecological modernization/green technology 
policy agenda.

In doing so, Lawrence presents the reader with a novel and refreshing way to read 
the city. He asks us to reconceptualize urban policy through the lens of human–
nature relations. He asks the reader to think about systems-based, cross-disciplinary, 
and cross-cultural understandings of the urban condition, and yet, in Lawrence’s 
mind, the place of nature is unequivocal, unambiguous, and reassuring. The author 
cites Ann Whiston Spirn (1984) to reinforce this point that “nature has been seen 
as a superficial embellishment; as a luxury, rather than an essential force which 
permeates the city” (p. 35). Whereas Spirn was objecting to the superficial treatment 
of nature primarily by landscape architecture, Lawrence updates Spirn’s argument to 
reposition nature as a policy tool that is as potent as green technology in addressing 
climate change challenges. Despite these clear boundaries between nature and green 
technology, the author is not advocating against green innovation. Instead Lawrence 
seeks to tease out methodological approaches by exploring the city as a complex 
knowledge domain—essentially reinforcing the author’s desire to focus the reader’s 
attention on understanding and enhancing human–nature interactions rather than 
retreating to discipline- and technology-specific solutions.
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In the tradition of Alexander (1977), Lawrence offers a response to this cultural 
crisis by asking the reader to join his intellectual journey, founded on the principles 
of human ecology, of deconstructing a range of urban systems through the lens of 
human–nature relations. In doing so, the author joins a long tradition of scholars 
reclaiming the role of nature in cities but goes further, to argue that the endgame 
for built-environment professionals is to maximize this endeavor as a means to an 
end. Lawrence invites the reader to bridge epistemological and disciplinary divides, 
including the divides between people and built environments, and between people 
and nature. Again, stepping though this discussion we can trace the thinking on 
urban scholarship going back to Howard, Geddes, Mumford, Jacobs, and McHarg; 
therefore grounding his theoretical development within an established twentieth-
century urban canon.

Lawrence’s contribution to this discussion is to propose a refocused effort to 
interrogate the human–nature dialog through the lens of five domains, each to 
a varying degree drawing on the value of nature in enhancing the urban condition. 
Constructing with nature in mind is the first domain. It essentially unpacks the 
importance of human–nature relations and how it can be applied in a land use 
planning framework by drawing on the tradition of city parks, green belts, and 
reserves to serve as a counterbalance to contemporary urbanizing forces. He touches 
on the commodification of nature. It is inevitable that landscape value and land 
uses are commodified, and yet the case study of Singapore demonstrates how cogent 
policies can potentially translate the commodification of nature to a city’s benefit, 
albeit in a stylistic manner.

Domain two, planning for health and well-being, and domain three, food for thought, 
apply to urban policy the value of nature for human health benefits. However, 
Lawrence does point out the difficulty of empirically defending the role of urban 
nature in evaluating health policy. For example, ecological models have been strongly 
criticized by epidemiologists. Acknowledging the shortcomings of valuing nature, 
Lawrence presents a range of conceptual models for determining health outcomes. 
Increasingly, urban scholars are also interested in the role of food production and 
consumption in the built environment—a topic that covers a broad range of issues 
linked to health, climate change mitigation, inequality, and justice. Food, like 
housing, is deployed here as a metaphor to argue for a more synergistic approach 
to addressing the urban condition. Food sovereignty is, for Lawrence, a discussion 
about systems, processes, and scales of interaction. Case studies of Todmorden 
(United Kingdom) and Detroit (United States) go to show that food production 
reveals how exposed urban residents are to a range of modern urban ills, and 
how food production can serve to enhance mental and physical health outcomes. 
When physical health indicators decline, often triggered by deindustrialization and 
population decline, food sovereignty can become a metaphor for social solidarity 
and improved well-being, at least in a limited sense.
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Domain four, housing matters for all, digresses from the central thesis of human–
nature relations, but touches on issues of social justice primarily because housing is 
an essential social, economic, and structural component of the built environment. 
Housing offers a way into exploring the issues of governance, public finance, 
and equity. Lawrence points to the problem of delegation of decision-making to 
communities without adequate funding (e.g.,  semi-formal residents’ associations 
that emerge in protest to poor government support and regulatory oversight) and 
how this can lead to confrontation instead of cooperation. This is an important 
point to make, but difficult to contextualize within the fundamental questions the 
book is seeking to unravel.

Domain five, creating adaptations and co-producing transformations, draws on 
a number of epistemological foundations revealing the author’s own intellectual 
journey to traverse a range of knowledge domains. It covers a range of complex 
overlapping mental models that do not reside in any one disciplinary tradition. 
Creating Built Environments serves as a compendium of the author’s evolution in his 
research throughout his career. It is interesting to see how Lawrence constructs his 
own epistemological foundations for his own practice, and it is revealing the extent 
to which he details his thought process.

The last section of the book offers methodological prescriptions, (e.g., polycentric 
governance) for moving past sticky urban problems, especially when governments 
and leaders are unwilling or unable to take the initiative in response to groundswell 
community activism. More than once, Lawrence pushes the reader off-keel in 
the chapter “Fundamental values,” directing the reader to briefly digress from 
his previous commitment to broad understandings to a more narrow dogmatic 
response. He does this to argue the point that human–nature relations should frame 
decision-making. Lawrence uses case studies to demonstrate how the constraints 
of professional practice can be overcome in the endeavor to re-center nature in the 
decision spaces in professional practice.

Lawrence brings us full circle to reflect on his own thinking journey as an academic 
and explains how, in large part, human ecology has provided a point of orientation 
to the myriad of questions and problems he sees in the methodological approaches 
to urban policy development. I found myself going back to earlier chapters to make 
sense of the connections and, in doing so, felt that a more complete summary of 
Lawrence’s own intellectual framing at the beginning of the book would have helped 
me in those “aha” moments.

In weaving his own theoretical development into the concluding chapters of the 
book, Lawrence muses on a policy–practice paradox that is revealed though this 
analysis. In the end, he presents a novel approach to problem identification, locating 
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the professional in the complex system, ethical considerations, and scoping personal 
limitations, despite the political agendas that interplay in the networked nature of 
systems (his critique of urban “tinkering” is an example).

Lawrence leaves the reader with a compendium of approaches situated within 
a cogent argument for inserting more explicit human–nature interactions into cities, 
and applies his conceptual thinking in practice—or at least, pathways for policy 
makers to navigate their own approach to thinking about and applying human–
nature relationships at the forefront of urban policy.
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