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Abstract: Recycling and recovery provide not only a sustainable option to decrease the volume
of waste that needs final disposal, but also a blueprint to a circular economy. However, rates
of recycling/recovery still remain very low on a global scale. While it is important to look for
technology-based solutions to improve recycling/recovery activities, such solutions might not be
necessarily affordable in many countries. A solution that involves the active participation of the
population, on the other hand, has the potential to succeed in any country. The challenge is to attract
and unite people to achieve such common goals. The theory of collective action and the Institutional
Analysis and Development (IAD) framework, that have been originally used in resource management,
are two concepts that can be adapted to organize recycling/recovery initiatives. This manuscript
discusses what recycling/recovery programs can learn from the theory of collective action and the
IAD framework, through a qualitative comparative study of such initiatives from three different cities.
They are; Curitiba in Brazil, Padang in Indonesia, and Akure in Nigeria. The cases show the potential
benefits of both concepts, not only in formulating and implementing recycling/recovery programs
but also in making corrective measures for continuous improvements. All cases also showed the
importance of increasing awareness-raising to change public perception towards waste from being a
nuisance to a valuable resource.
Keywords: collective action; institutional analysis and development framework; waste policy; waste
governance; waste management; recycling and recovery; circular economy

1. Background
Global waste generation reached 2 billion tons/year in 2016, and it is estimated to grow to
3.4 billion tons/year by 2050 [1]. Population growth is not the only reason for this expected increase in
waste generation; changing consumption habits resulting from increased purchasing power is also a
significant factor. For example, the growth of the middle class in the two largest populations in the
world—China and India—will make a substantial impact on future waste generation rates [2,3]. On the
other hand, we will also face resource scarcity issues thanks to the same two reasons: population
growth and increasing consumption habits. It is interesting to note the same waste, that we see as a
problem, is also offering a valuable partial solution to the resource scarcity issue through recycling and
recovery, together with a blueprint towards a circular economy [4]. However, the current amounts we
recycle/recover stand at a very low level on a global scale. In fact, the circularity of the global economy
has decreased from 9% in 2018 to 8.6% in 2020 as per the last two Circularity Gap Reports [5,6].
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The above situation warrants a discussion on what strategies we should employ to enhance
recycling/recovery activities. While developed or high-income countries can look for high-end
technological solutions, developing and low-income countries may not have the ability to afford such
solutions [7]. On the other hand, solutions that involve active participation of people (city residents
and/or communities) have the potential to be sustainable in all countries irrespective of their economic
development, although the return it may bring will be more substantial in the developing countries for
several reasons. First, the economic benefits and employment prospects brought by selling recyclables
(such as paper, plastics, glass, etc.) or other recoverables (e.g., nutrients through composting, energy
through incineration of biogas production) can be significant to developing countries. In addition,
active participation of people in such recovery activities also gives another avenue to raise much
needed awareness in sustainable waste management.
It is convenient to assume that the logic of economic gains through recycling can attract public
attention for such activities. The reality is often a lot more complicated, making it a chicken or the
egg type of a dilemma. Public participation supports recycling/recovery activities to prosper, but a
prosperous, already-running program is also often needed to convince the hesitant public. Where
should we begin? This made us think about cross-disciplinary pollination of ideas and bring two
relatively established concepts in the economics and socials sciences through this paper into the
realm of waste management, particularly to the recycling/recovery part of it. One is the economic
theory of collective action [8]. Collective action is an action performed by a group of people with
the goal of enhancing their status while achieving a common objective, which may fit very well
with the context of recycling/recovery. The second concept is the Institutional Analysis and Design
(IAD) framework that has helped many different disciplines to look at how people collaborate and
organize themselves across organizational and state boundaries to manage a common resource [9].
Collaborating and organizing people across organizational and state boundaries is indeed the need
of the hour to improve recycling/recovery activities, and hence IAD framework also has something
valuable to offer to waste management.
Both of these concepts have been originally proposed to deal with resources. Then the next
question is whether we can consider waste a resource or not? Although waste has not been considered
a resource traditionally, this thinking is now changing thanks to a combination of reasons, including
resource scarcity and gradually increasing awareness in sustainability [3]. Another example for this
realization is slow, but gradual transition of our economy into a circular one. As mentioned before,
the backbone of a circular economy is the resource recycling/recovery process which involves collection
and sorting material and finally converting them to new material or energy or in some cases extracting
the nutrients such as in composting. The objective of the research covered in this manuscript is to
see how recycling/recovery programs may learn/benefit from the above two concepts. To further
this background, we will first discuss the potential applicability of collective action theory in waste
management in the next section, and the IAD framework is then introduced as our method of analysis
in the section after. IAD framework is then applied to three case studies from three cities, where
policy-backed new recycling initiatives took place. A discussion on how these initiatives were able to
form collective action, together with our observations, is presented at the end.
2. Collective Action in Waste Management
The collective action theory states that people participate in a process to achieve a goal if their
common interests are matched and justified from the economic point of view [8]. It also acknowledges
the value of individuals forming groups to make rational choices and self-interest, which can lead to
decision-making. Depending on their choices, the outcome can vary, and the group achieves the best
results when the members choose to cooperate [10]. This, however, is based on the trust and rational
choice of the members paying it off together [11]. Especially, lack of trust between members can lead to
the free-rider problem explained by individuals having incentives to “free-ride” on the efforts of others
in certain groups [12].
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A few previous studies have discussed collective action within the scope of resource use [9,13–17].
Since collective action theory focuses on managing beneficial but finite resources, it has been applied
to managing common-pool resources. Common-pool resources are the natural or human-made
resource-systems that generate limited quantities of extractable units [9,18]. For example, a fishing
ground is a natural common pool resource, and the extractible units comprise of fish, while an irrigation
system is a human-made common pool resource, where irrigation water is the extractible unit. Waste
that has been treated as a nuisance for a long time is now receiving the recognition of a resource mainly
thanks to recycling/recovery. As mentioned before, the attitude towards waste is changing mainly
due to resource scarcity and realization of the locked-in material value [4]. Therefore, in our view,
waste is also qualified to be a human-made common pool resource as it offers extractible units such as
recyclables, energy, or nutrients. Thus, one of the arguments we are making in this research is that
waste should also be well qualified to benefit from collective action theory.
Although collective action has not been applied directly to managing waste, existing literature
points out at a couple of examples that may enrich our thinking on its potential. Yau [19] presented
an empirical analysis of the rational choice of people’s behavior in waste recycling and found
out that the economic rewards could positively influence the outcome and promote recycling in
Hong Kong. In addition, Duit [20] concluded that the institutional arrangement and membership
are vital determinants for the environmental collective action on a large scale. Some previous
research also implied the importance of human behavior in collective action to reach effective waste
management [20,21]. Especially, Nilson and Harring [21] emphasized on making decisions based on
the trust between actors, after their research on recycling behavior between individual households and
cooperate-level institutions.
Activities involving a mixture of multi-level institutions such as governments, communities,
households, corporates, and other civil organizations are also essential parts of waste management
and its governance [3]. Collective action, even on a smaller scale of public participation, has the
potential to make a significant impact in a larger population [22]. Previous studies involving
human activities influencing the ecological systems, that have emphasized on the importance of the
stakeholder collaboration, also shed some light on how they may be important to waste management
as well [14,23,24]. Fostering any form of collaborative governance in waste management is often
challenging due to the top-down hierarchy practiced in many developing countries [25]. This not
only adds more challenges for municipality-level waste management but also hinders stakeholder
participation in the process [26].
3. Method of Analysis: Institutional Analysis and Development (IAD) Framework
As discussed in Section 2, previous studies have looked at collective action within the scope of
resource use. The Institutional Analysis and Development (IAD) framework is another concept that
goes in line with collective action and resources management [9]. This framework captures the collective
efforts needed in an action situation to overcome the challenges and foster social development [27].
As shown in Figure 1, the variables of baseline identified in the IAD framework are the attributes of the
physical world and the community and then the rules in use. These variables provide the flexibility
needed when a policy process differs from one society to another. The framework shows how the
baseline variables influence the action arena, where individuals and stakeholders make collective
choices to produce an outcome [28]. Thus, the framework explains how collective action could be
affected by multiple factors derived from physical/cultural attributes and the rules in use during a
policy initiative [9,16]. Consideration of how social aspects may affect the collective action of a group or
a community, allows us to scale up the same collective action into a different stakeholder collaboration.
With these strengths, the IAD framework can show us how multi-level institutional arrangements are
interacting to make action choices between groups of actors to achieve a policy goal.
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into consideration for possible modification to the policy. The framework may be applied to waste
management in different contexts, with varying social structures.
4. The Cases: Curitiba in Brazil, Padang in Indonesia, and Akure in Nigeria
Brazil, Indonesia, and Nigeria are among the seven most populated countries in the world [38].
They are also characterized as emerging economies with rapidly growing urban populations [39].
For this study, we selected one city from each country: Curitiba in Brazil, Padang in Indonesia,
and Akure in Nigeria. It must be mentioned that these three cities are neither the capital nor the most
populated cities in their respective countries. The main reason for selecting these three cities is that
they all went through some forms of waste management policy changes, followed by the initiation
of recycling/recovery programs in the past. In the cases of Akure and Padang, these programs were
implemented about 10–15 years ago; in the case of Curitiba, it was about 20–30 years ago. This context
and data availability in the published literature provided us with a fair basis for making comparisons
and observations that may be important to many other cities in the world.
The socio-economic data and waste-relevant information for Brazil, Indonesia, and Nigeria are
presented in Table 1. While we will use data from the relevant periods in the subsequent discussions
and analysis, data in Table 1 are mostly current (socio-economic part) or the latest complete set available
(waste-related part) and presented for the sole purpose of giving a better contemporary perspective.
As per this information, Brazil is an upper-middle-income country with a GDP per capita of USD 8920
and a total population of 209 million [40]. Brazil is also the fifth largest waste-producing country in
the world, and with the growing consumption, the population has a high per capita waste generation
rate [41]. Noticeably, the waste collection rate is at an impressive 90%, but the recycling rate remains
low [42]. The second country in this analysis—Indonesia is a lower-middle-income country with GDP
per capita USD 3894 and a total population of 268 million [43]. Nigeria, which is the most populous
country in Africa, is also another lower-middle-income country like Indonesia, but its per capita GDP
is about half of Indonesia to remain at USD 2028 [44]. The population of Nigeria is 196 million and has
a high 2.61% population growth rate [44].
Table 1. Country/Waste Overview for Brazil, Indonesia, and Nigeria.
Indicators

Brazil

Indonesia

Nigeria

Country
Overview
(2018)

GDP (Billion US$) [45]
GDP per capita (US$)
GNI per capita (US$) [40,43,44]
Population, total (millions)
Population growth (annual %) [45]
Land area (sq. km) [45]

1868.6
8920.8
9140
209
0.8
8,358,140

1042.2
3893.6
3840
268
1.1
1,811,570

397.3
2028.2
1960
196
2.6
910,770

Waste
(2009–2012)
[41]

Municipal Solid Waste generation (t/yr)
Generation per capita (kg/yr)
Recycling Rate (%)
Collection Coverage (%)
Unsound Disposal (%)
Waste Intensive Consumption (kg/$)

62,730,096
383.2
1
89.7
42.02
0.04

59,100,000
255
6.5
69
25
0.12

25,000,000
153.9
60
100
-

The waste management policy changes and the recycling/recovery programs initiated by each city
are briefly introduced in the next few subsections.
4.1. Curitiba, Brazil
Curitiba is the capital city of the state of Paraná (Figure 3). Although the initial urban planning
dates to the 1960s, incorporation of sustainable development into their planning model was not
recognized until recently [46]. Curitiba initiated more steps in improving waste management in the
1990s when it grew in population as a result of a massive influx of migrants [47]. In 1991 the population
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Figure 4. Relative location of Padang city in Indonesia (Geospatial data from GADM version 2.8; ArcGIS).
Figure 4. Relative location of Padang city in Indonesia (Geospatial data from GADM version 2.8;
ArcGIS).
4.3. Akure,
Nigeria

AkureNigeria
is the capital city of Ondo State in Nigeria (Figure 5). The population of Akure has been
4.3. Akure,
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the
objective
of giving
a collective
action[61].
premise
to encourage
participate
in the recycling
private sector
to handle
solid waste
The project
started people
with 84totrained
staff members
to sort
process,
the
program
also
included
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awareness activities [63]. The government facilitated the recyclable materials collected from
OSIWRTP sites to be sold to private enterprises dealing with scraps and recycled materials [61].

Recycling 2020, 5, 4
Recycling 2020, 5, 4

8 of 16
8 of 16

Figure 5.
5. Relative
Relative location
location of
of Akure
Akure in
in Nigeria
Nigeria (Geospatial
(Geospatial data
data from
from GADM
GADM version
version 2.8;
2.8;ArcGIS).
ArcGIS).
Figure

5.
5. Application
Application of
of the
the IAD
IAD Framework
Framework to
to the
the Case
Case Studies
Studies
Waste
from
Curitiba
in Brazil,
Padang
in Indonesia,
and Akure
Wastemanagement-related
management-relatedinformation
information
from
Curitiba
in Brazil,
Padang
in Indonesia,
and
in
Nigeria
were streamlined
using the
customized
IAD framework
presented
in Figurein
2. Figure
For the2.ease
Akure
in Nigeria
were streamlined
using
the customized
IAD framework
presented
For
of
comparison,
this
information
is
summarized
in
Table
2.
Column
1
of
Table
2
indicates
all
stages
of
the ease of comparison, this information is summarized in Table 2. Column 1 of Table 2 indicates all
the
framework
in
5
(major)
rows,
along
with
the
information
pertaining
to
each
city
listed
in
the
next
stages of the framework in 5 (major) rows, along with the information pertaining to each city listed
three
in thecolumns.
next three columns.
Ideally,
Ideally, the
the application
application of
of the
the IAD
IAD framework
framework to
to aa policy
policy initiative
initiative should
should happen
happen prior
prior to
to or
or
during
in in
order
to allow
actors
to organize
the information
flow in flow
the best
duringits
itsimplementation,
implementation,
order
to allow
actors
to organize
the information
in possible
the best
way
and give
to make any
However, since
the cases
wethe
discuss
possible
way the
andopportunity
give the opportunity
to necessary
make any corrections.
necessary corrections.
However,
since
cases
here
took
place
years
ago,
the
application
of
the
IAD
framework
only
allows
for
a
comparative
we discuss here took place years ago, the application of the IAD framework only allows study.
for a
A
re-creation of
a situation
years after
happened,
obviously
faces the challenge
not having
access
comparative
study.
A re-creation
of a it
situation
years
after it happened,
obviouslyoffaces
the challenge
to
information.
Therefore,
it must be Therefore,
noted that it
themust
study
present
is only
of all
notnecessary
having access
to all necessary
information.
bewe
noted
that below
the study
we
approximate
and
qualitative,
but
it
still
leads
to
some
useful
observations.
A
short
discussion
on
how
present below is only approximate and qualitative, but it still leads to some useful observations.
A
information
was streamlined
in each stagewas
of the
customizedinIAD
framework
provided
below. IAD
short discussion
on how information
streamlined
each
stage ofisthe
customized

framework is provided below.
5.1. Policy Initiatives
5.1. Policy
PolicyInitiatives
initiatives and reforms made in all three cities as already discussed in Section 4 when we
introduced
the
three cases.
Hence, itmade
is notinrepeated
Policy initiatives
and reforms
all threehere.
cities as already discussed in Section 4 when we
introduced the three cases. Hence, it is not repeated here.
5.2. Baseline
Although the three cities were different from each other, based on the social and institutional
5.2. Baseline
contexts, as a baseline, they also share similar characteristics. High organic content in municipal solid
Although the three cities were different from each other, based on the social and institutional
waste (MSW) was one of the characteristics they shared. While the 1990s organic fraction specifically
contexts, as a baseline, they also share similar characteristics. High organic content in municipal solid
for Curitiba is not available, the country average in 1990 was 52% [64]. Waste from Padang reported
waste (MSW) was one of the characteristics they shared. While the 1990s organic fraction specifically
over 65% organic waste between 2005–2009 [65]. Although organic fraction for Akure has not been
for Curitiba is not available, the country average in 1990 was 52% [64]. Waste from Padang reported
published in the literature, a feasibility study conducted in 2004 revealed that the average value for the
over 65% organic waste between 2005–2009 [65]. Although organic fraction for Akure has not been
country could have been as high as 80% [61]. The recyclable percentages for Brazil (country average),
published in the literature, a feasibility study conducted in 2004 revealed that the average value for
Padang City (based on domestic waste), and Nigeria (country average) for the same periods were
the country could have been as high as 80% [61]. The recyclable percentages for Brazil (country
about 31%, 20%, and 16% respectively [61,64,65]. These relatively lower percentage of recyclables are
average), Padang City (based on domestic waste), and Nigeria (country average) for the same periods
often seen in the developing economies because the material output (waste including recyclables) is
were about 31%, 20%, and 16% respectively [61,64,65]. These relatively lower percentage of
much lower compared to the input into the economy while a country is in the development phase [66].
recyclables are often seen in the developing economies because the material output (waste including
All three cities presented broadly unique character in terms of culture, history, and heritage. In Curitiba,
recyclables) is much lower compared to the input into the economy while a country is in the
Brazil, social inequality caused waste management in marginalized neighborhoods to be neglected [67].
development phase [66]. All three cities presented broadly unique character in terms of culture,
history, and heritage. In Curitiba, Brazil, social inequality caused waste management in marginalized
neighborhoods to be neglected [67]. Moreover, the individualistic culture in society was known to
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Moreover, the individualistic culture in society was known to slow down efforts to form collective
actions. Nonetheless, the socioeconomic standard for citizens in Brazil is relatively higher than in
the other two countries. In Padang, Indonesia, their culture is more open to collective actions and
supports participatory action through community-based programs [68,69]. Social culture in Nigeria
shows some religious and ethnic heterogeneity in general. Previous research has also highlighted the
negative influence that the colonial history of Akure has made on their society towards the attitude on
collaboration [70,71]. The public perception in Nigeria, in general, was uniquely different from the
other two countries, where residents expected waste management to be a public service that should be
provided to them by the government [72,73].
The institutional arrangements within waste management governance were slightly different
between the three cities. Notably, the cities in Brazil have more flexibility in policy execution due to
decentralized city-led governance compared to the top-down governance structure in Indonesia and
Nigeria. The decentralized urban planning in Brazil gave some flexibility for the city of Curitiba to
set an effective strategy to introduce new policy programs. As the central government in Indonesia
already plays a substantial role in waste management, Padang city introduced new policies to take the
collaborations to a higher level to initiate interactions between communities and local governments.
On the other hand, in the Ondo State of Nigeria, the state government took the matters into their
own hand and introduced new policy programs covering the whole state, including our case in
Akure. Followed by the polycentric structure in the governance, the approach employed in policy
implementation was also different. In Curitiba, Brazil, the policy implementation was conducted at
the municipality-level, while in Padang, Indonesia, it was handled by the highly motivated central
government, but with a focus on community-level participation. The case from Nigeria shows that the
central level of initiative in Akure city to improve waste management was controlled entirely by the
state government.
5.3. Action Arena and Patterns of Flow
Action arena is where actors are involved in the action situation to make choices regarding their
actions. The Patterns of Flow decides how the policy information flows in society to make actions
and how it enables them to recover/recycle by the market structure. Role of the governance structure
(centralized versus decentralized) in the institutional arrangements we discussed above also played
an influential role in the Action Arena and Patterns of Flow in all three cases: Curitiba, Brazil to
be decentralized, Padang, Indonesia and Akure, Nigeria to be relatively centralized. Particularly
in the Curitiba case from Brazil, initiatives to bring more participation from different stakeholders
were entirely started by the city [49]. Padang and Akure, on the other hand, had constraints limiting
stakeholders’ cooperation, mainly owing to the involvement of the central and local governments in
decisions and finances.
The common finding in the action arena was the prominent role of the informal sector in
recycling/recovery, which is usually the case in most developing countries [3]. This is a crucial part
to consider in forming collaborations between actors. Recognizing this importance, the Brazilian
government supported the waste pickers associations to take part in the process of filling the gaps
in their waste management system. Moreover, recent technological advances such as smartphone
apps have given a new space for the informal sector to improve participation through effective
communication and develop better business models.
Followed by the action situation between stakeholders, it was also observed in all three cases,
that the economic incentives by the market structure were being employed to promote the participation
of low-income households. Indonesia’s EPR agreement with industry participation was especially
seen as an innovative approach.
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5.4. Outcome and Evaluation
In Curitiba, the programs helped the city to increase public participation in recycling, especially in
marginalized neighborhoods [49]. Participation reached about 70% in waste separation, collection, and
recycling [74]. The same programs also fostered collaboration between the city and community-level
associations. Curitiba received numerous recognitions for these initiatives, including the Global
Sustainable City Award in 2010 and the Global Green City Award in 2012 by the United Nations
Environment Programme [46].
In the case of Padang, the central government continued to maintain the responsibility for
technical assistance, EPR, and monitoring and evaluating of SWB operation while the contribution
from the local government to SWBs was not fully integrated [54,75]. Although the national target of
recycling/recovery was set at 20%, Padang city SWBs have only achieved 5.5% (as of 2014), possibly
due to this lack of integration of roles between the central and state governments [54].
In the case of Akure, we were not able to find any statistics in the literature to make comments on
how public participation in waste management changed with the introduction of the new programs.
However, the role of government in forming a system to draw collective action in waste recycling
through both public-private participation, in this case, was admirable. The Akure case created space
not only for job opportunities but also for the recognition of the informal sector [61].
For all cases, we were also not able to find if there were any periodic evaluations of the policies or
if any amendments were made to the policies based on any such monitoring/evaluation results.
Table 2. Summary of the information streamlined using the customized IAD Framework.
Cases Analyzed

Stages in the Customized IAD
Framework

1. Policy
Initiatives

Curitiba (Brazil)

Padang (Indonesia)

Akure (Nigeria)

· Waste that is not waste
program (1989)
· Waste purchase program
(1989)
· Green exchange program
(1991)

· Solid Waste Bank (SWB)
Program (2008)

· Ondo State Integrated Waste
Recycling and Treatment
Project (OSIWRTP) (2006)

Characteristics
of Waste as a
Resource

· Organic fraction 52%
· Recyclables 31%

· Organic fraction 65%
· Recyclables 20%

· Organic fraction 80%
· Recyclables 16%

Group
Characteristics

·
·
·
·

· Waste not seen as
a resource
· Collectivism culture
· Low public awareness
· Lower-Middle Income [76]

Institutional
Arrangements

· Decentralized governance
· The city oversees/controls
waste management with
support from
local communities
· Focus went beyond
recycling to on
environmental risk
awareness [49]

· Top-down governance
· The central government
controls waste
management with support
from local communities
and local government
· Focus on recycling [54]

· Top-down governance
· The state government leads
to waste management with
private sector involvement
· Focus on waste-to-wealth
awareness [61]

· National Municipal
Secretary of Environment
(local branch of the national
government to follow-up on
the policy) [49]

· National Ministry of
Environment (policy
execution, technical
assistance, arranging EPR)
[54]

· Central and State
Governments (technical and
financial assistance) [61]

Waste
Management
Policy
Program

Waste not seen as a resource
Individualism culture
Low public awareness
Upper-Middle Income [76]

· Waste not seen as a resource
· Merged
heterogeneous society
· Low public awareness
· Lower-Middle Income [76]

2. Baseline

3. Action
Arena

Actors
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Table 2. Cont.
Stages in the Customized IAD
Framework

Curitiba (Brazil)

Padang (Indonesia)

Akure (Nigeria)

· Curitiba Municipality
(overseeing
waste management)
· Curitiba Public Cleansing
Department (coordinates
daily waste management
operation) [50]

· Padang City Government
(technical assistance,
training, monitoring, and
evaluation) [54]

· Akure City Government
(limited involvement in
waste management, but
plays an important role in
planning) [61]

· Industry
(limited involvement)

· Industry (collaborates
with the government on
EPR) [54]

· Industry
(limited involvement)

· Waste pickers association
(formed and supported by
the governments) [1]

· Community cooperatives
(formed together with
SWBs and operates daily)

· Waste pickers not formally
organized as an association

· Informal actors (Catadores
takes a role in
collecting recyclables)

· Informal actors
(Significant role by
scavengers, waste pickers,
itinerant buyers)

· Informal actors (Significant
role by scavengers, waste
pickers, itinerant buyers)

· City residents

· City residents

· City residents

Action
Situation

· City residents participate in
the programs initiated by
the municipality.
· Catadores actively
participate in
waste management.
· Grassroots group MNCR
formed recycling networks
of Catadore at the state. [49]

· The community
contributes to public
awareness and recycling
activities, resulted from
the government initiative.
· SWBs enabled
communities to participate
and get compensated
for recycling.

· Public participation in waste
management is limited;
public views waste
management to be a service
given to them by
the governments.
· Failure of local management
forced the state level to
implement waste
management. [77]

Market
Structure

· Economic value for waste in
recycling. [49]

· Economic value for waste
in recycling and private
sector involvement with
EPR. [54]

· Economic value for waste in
recycling enhanced by
private sector participation.
[61]

· Local government and
decentralized approach.
· Community-based
information flow.
· Technology adapted to
access information.

· Central led
top-down approach.
· Community-based
information flow.

· Central led top-down
program and support with
private sector involvement.

· The participation of the
marginalized social groups
in waste
management increased.
· Participation in waste
separation, collection, and
recycling reached about
70%.
· Collaboration between local
governments and the
communities increased and
became efficient.

· Public participation in
waste recycling increased
but did not reach the
target (Padang city SWBs
have only achieved 5.5%
while the national target
for recycling/recovery was
20%).
· Central government
operation has limitations
in managing local
community-level waste
management, possibly due
to the lack of integration of
roles between the central
and state governments.

· Data are not available to
make comments on how
public participation in waste
management changed with
the introduction of the
new programs.
· The government’s role in
forming a system to
improve collective action,
the inclusion of the informal
sector, and job creation in
waste recycling through
public-private participation
was admirable.

Actors

3. Action
Arena

4. Patterns of
Flow
Information
Flow

5. Action
Outcome

Cases Analyzed

Outcome in
Waste
Management

6. Discussion
During our analysis of the three cases from Brazil, Indonesia, and Nigeria, we were able to make
some observations and conclusions on the applicability of collective action in recycling/recovery as
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well as the suitability of the IAD framework to analyze such action. The basic logic in collective action
theory of people’s motivation to “participate in a process to achieve a goal, if their common interests are
matched and justified from an economic point of view,” is proven to be applicable to recycling/recovery
as well. Although many of us wish to support sustainable waste management for environmental
reasons, perhaps it is not the most substantial reason to unite people for achieving a common goal:
people often expect a reason that goes beyond the goodwill. A goal, which offers a tangible economic
benefit upon reaching it, certainly sounds attractive to many. This obviously has worked in low-income
neighborhoods or unplanned settlements with little to no waste infrastructure, such as the ones
explained in the case from Curitiba [49]. Aligning recycling/recovery with economic gain also helps to
look for the correct business model for waste management activities. This is particularly important
in the backdrop of literature pointing at many failed composting projects due to the lack of a sound
business model [7].
IAD framework facilitated the function of a concept map to streamline information towards action
outcomes in each policy involving stakeholders. Since we looked at more than one case, the framework
also gave us an opportunity to compare the cases and arrive at some conclusions logically. The increased
public participation and improved recycling were observed, in general, and these initiatives are still
valued as it is rarely seen in many developing countries. In the case of Akure, it went above and
beyond by creating new jobs as well. The comparison of outcomes also offers some conclusions about
the efficiency of the government structures they employed. While the decentralized structure made
the implementation more efficient in Curitiba, Padang and Akure suffered some setbacks due to the
lack of it. As pointed out before, this exercise was only an attempt to conduct a comparative study
based on limited information. However, the observations were still clear enough to suggest that the
IAD framework can be a beneficial tool not only to arrange/screen information, but also to understand
the social process of policy implementation. IAD framework also showed the extent of the actors’
involvement based on the trust and rational choice to form collective action, during the implementation
stage of those recycling/recovery initiatives.
A feedback loop in the IAD framework in Figure 2 is an essential element that supports the
initiative to make continuous improvements through policy reformation allowing society to develop
through a repeated process. However, our analysis did not benefit from it due to the limited information.
The literature on all three cases did not report any information, even years after, on making further
changes based on any outcome they received. This made us conclude that, perhaps, such improvements
were not made at all. If true, disregarding the opportunity to allow for any future enhancements indeed
shows a weakness in the planning of the policy initiatives in all three cases. Such discontinuity has
been often found in development programs due to many reasons such as the changes in the political
leadership or availability of financial resources. On a positive note, this should become a valuable
lesson for future recycling/recovery initiatives in other cities in order to promote further development
into societies participating in collective action.
All three cases shared a common public sentiment/perception towards waste: in general, in all
three cities, waste was not viewed as a potential resource. The majority saw waste only as a nuisance,
mainly due to the visible environmental damage created by the mismanagement of waste. This attitude
was perhaps the main reason for low recycling/recovery rates reported in all three cities. It is not easy
to attract the public’s attention to something that has only a negative connotation and has no apparent
value. The only exception is in the informal sector that has already made their livelihood out of the
recyclables in waste. Interestingly, the best model to prove the economic justification needed to form
collective action is already provided by the informal sector, in a rudimentary way. In fact, this also
shows how important it is to involve the informal sector in any new recycling/recovery initiatives.
To gain public attention, collective action in recycling/recovery needs to happen on a more
organized scale and should be supplemented by local education and awareness-raising campaigns.
These activities should also extend beyond the typical norms of waste-pickers’ recycling to include
other things such as the recovery of nutrients (compost) and energy (through biogas or incineration).
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In this sense, all three cities did accommodate some elements of awareness-raising into the programs
they initiated [49,54,61]. In the case of Padang and Akure, there was awareness-raising for their
recycling programs (or waste-to-wealth), and in Curitiba, it also included environmental risks.
7. Conclusions
This research focused on how recycling/recovery programs may benefit from two relatively
established concepts in the economic and social sciences that were originally used for managing
natural resources: one is the theory of collective action, and the other is the Institutional Analysis
and Development (IAD) framework. The following conclusions and observations were made after a
qualitative comparative study of the three cases from Curitiba, Brazil, Padang, Indonesia, and Akure,
Nigeria, using the above concepts.
The theory of collective action can be applied to recycling/recovery initiatives. The precondition
of having an economic justification for forming collective action is not a barrier to applying it towards
recycling/recovery efforts as it brings local economic benefits. These benefits serve as a strong reason
that unites communities in achieving a common goal. As seen in the case study from Curitiba,
Brazil, the economic outcome has worked well in promoting recycling/recovery in low-income
neighborhoods or unplanned settlements that have limited waste infrastructure. The study also
revealed that the IAD framework works as an efficient tool to streamline information and arrive
at a logical action-outcome for recycling/recovery policy initiatives. The cases also revealed that
monitoring/evaluation could have been an opportunity to collect feedback to take corrective measures
to improve the recycling/recovery initiatives through the years. Decentralized governance offers more
flexibility to succeed in a recycle/recovery initiative, as seen in the Curitiba, Brazil case. It was also
evident that the role of an intermediary as a platform, such as the ones observed in Padang, Indonesia
and Akure, Nigeria, could play an essential role in improving the communication needed to sustain
collective action. In line with stakeholder partnerships, resource limitations could overcome through
public-private partnerships.
Author Contributions: Conceptualization, J.O. and H.H.; methodology, J.O.; formal analysis, J.O.;
writing—original draft preparation, J.O. and H.H.; writing—review and editing, H.H.; visualization, J.O.;
supervision, H.H. All authors have read and agreed to the published version of the manuscript.
Funding: This research received no external funding.
Acknowledgments: The first author wishes to thank the Korea Environmental Corporation (K-eco) for the
6-month Fellowship received to conduct research at the United Nations University (UNU-FLORES). Our thanks
also go to Elizabeth Schuldt for her editorial work on the manuscript.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.

3.
4.

5.
6.

Kaza, S.; Yao, L.C.; Bhada-Tata, P.; Van Woerden, F. What a Waste 2.0. Available online: https://datatopics.
worldbank.org/what-a-waste/ (accessed on 29 February 2020).
Agamuthu, P.; Fauziah, S.H.; Khidzir, K.M.; Aiza, A.N. Sustainable Waste Management-Asian Perspectives.
In Proceedings of the International Conference on Sustainable Solid Waste Management, Chennai, India, 5–7
September 2008.
Hettiarachchi, H.; Ryu, S.; Caucci, S.; Silva, R. Municipal Solid Waste Management in Latin America and the
Caribbean: Issues and Potential Solutions from the Governance Perspective. Recycling 2018, 3, 19. [CrossRef]
Hettiarachchi, H. The Peak of Sustainable Waste Management Assures the Sustainability of Natural Resources,
But Only in a Circular Economy. In Proceedings of the International Conference on Sustainability of Natural
Resources, Qassim, Saudi Arabia, 5–6 November 2019.
The Circularity Gap Report 2019. Available online: https://www.circle-economy.com/insights/the-circularitygap-report-2019 (accessed on 29 February 2020).
The Circularity Gap Report 2020. Available online: https://bioplasticsnews.com/wp-content/uploads/2020/
01/Circularity-Gap-Report-2020.pdf (accessed on 29 February 2020).

Recycling 2020, 5, 4

7.

8.
9.
10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

14 of 16

Hettiarachchi, H.; Meegoda, J.; Ryu, S. Organic Waste Buyback as a Viable Method to Enhance Sustainable
Municipal Solid Waste Management in Developing Countries. Int. J. Environ. Res. Public. Health 2018, 15,
2483. [CrossRef]
Olson, M. The Logic of Collective Action: Public Goods and the Theory of Groups, Second Printing with a New
Preface and Appendix; Harvard University Press: Cambridge, MA, USA, 1965.
Ostrom, E.; Agrawal, A.; Gardner, R.; Walker, J.; Walker, J.M.; Walker, J. Rules, Games, and Common-Pool
Resources; University of Michigan Press: Ann Arbor, MI, USA, 1994.
Bandiera, O.; Barankay, I.; Rasul, I. Cooperation in Collective Action. Econ. Transit. 2005, 13, 473–498.
[CrossRef]
Ostrom, E. Building Trust to Solve Commons Dilemmas: Taking Small Steps to Test an Evolving Theory
of Collective Action. In Games, Groups, and the Global Good; Levin, S.A., Ed.; Springer: Berlin/Heidelberg,
Germany, 2009; pp. 207–228.
Kahan, D.M. The Logic of Reciprocity: Trust, Collective Action, and Law. Mich. Law Rev. 2003, 102, 71–103.
[CrossRef]
Baland, J.-M.; Platteau, J.-P. The Ambiguous Impact of Inequality on Local Resource Management. World Dev.
1999, 27, 773–788. [CrossRef]
King, B. A Social Movement Perspective of Stakeholder Collective Action and Influence. Bus. Soc. 2008, 47,
21–49. [CrossRef]
Araral, E., Jr. What Explains Collective Action in the Commons? Theory and Evidence from the Philippines.
World Dev. 2009, 37, 687–697. [CrossRef]
Doss, C.R.; Meinzen-Dick, R. Collective Action within the Household: Insights from Natural Resource
Management. World Dev. 2015, 74, 171–183. [CrossRef]
Lee, B.H.; Struben, J.; Bingham, C.B. Collective Action and Market Formation: An Integrative Framework.
Strateg. Manag. 2018, 39, 242–266. [CrossRef]
Ostrom, E. Governing the Commons: The Evolution of Institutions for Collective Action; Cambridge University
Press: Cambridge, UK, 1990.
Yau, Y. Domestic Waste Recycling, Collective Action and Economic Incentive: The Case in Hong Kong.
Waste Manag. 2010, 30, 2440–2447. [CrossRef]
Duit, A. Patterns of Environmental Collective Action: Some Cross-National Findings. Polit. Stud. 2011, 59,
900–920. [CrossRef]
Nilsson, F.; Harring, N. The Large-scale Collective Action Dilemma of Recycling: Exploring and Role of Trust;
Working Paper Series 2017:15; QOG The Quality Government Institute: Gothenburg, Sweden, 2017; pp. 1–19.
Rydin, Y.; Pennington, M. Public Participation and Local Environmental Planning: The Collective Action
Problem and the Potential of Social Capital. Local Environ. 2000, 5, 153–169. [CrossRef]
Ravnborg, H.M.; Westermann, O. Understanding Interdependencies: Stakeholder Identification and
Negotiation for Collective Natural Resource Management. Agric. Syst. 2002, 73, 41–56. [CrossRef]
Rowley, T.J.; Moldoveanu, M. When Will Stakeholder Groups Act? An Interest- and Identity-Based Model of
Stakeholder Group Mobilization. Acad. Manage. Rev. 2003, 28, 204. [CrossRef]
Taylor, B.; de Loe, R.C. Conceptualizations of Local Knowledge in Collaborative Environmental Governance.
Geoforum 2012, 43, 1207–1217. [CrossRef]
Ezeah, C.; Roberts, C.L. Waste Governance Agenda in Nigerian Cities: A Comparative Analysis. Habitat Int.
2014, 41, 121–128. [CrossRef]
McGinnis, M.D. An Introduction to IAD and the Language of the Ostrom Workshop: A Simple Guide to a
Complex Framework: McGinnis: IAD Guide. Policy Stud. J. 2011, 39, 169–183. [CrossRef]
Ostrom, E. Background on the Institutional Analysis and Development Framework: Ostrom: Institutional
Analysis and Development Framework. Policy Stud. J. 2011, 39, 7–27. [CrossRef]
Imperial, M.T. Institutional Analysis and Ecosystem-Based Management: The Institutional Analysis and
Development Framework. Environ. Manage. 1999, 24, 449–465. [CrossRef]
Andersson, K. Understanding Decentralized Forest Governance: An Application of the Institutional Analysis
and Development Framework. Sustain. Sci. Pract. Policy 2006, 2, 25–35. [CrossRef]
Dong, S.; Lassoie, J.; Shrestha, K.K.; Yan, Z.; Sharma, E.; Pariya, D. Institutional Development for
Sustainable Rangeland Resource and Ecosystem Management in Mountainous Areas of Northern Nepal.
J. Environ. Manag. 2009, 90, 994–1003. [CrossRef] [PubMed]

Recycling 2020, 5, 4

32.

33.

34.

35.
36.
37.

38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

52.
53.

54.

15 of 16

Heikkila, T.; Schlager, E.; Davis, M.W. The Role of Cross-Scale Institutional Linkages in Common Pool
Resource Management: Assessing Interstate River Compacts: Heikkila/Schlager/Davis: Assessing Interstate
River Compacts. Policy Stud. J. 2011, 39, 121–145. [CrossRef]
Rahman, H.M.T.; Hickey, G.M.; Sarker, S.K. A Framework for Evaluating Collective Action and Informal
Institutional Dynamics under a Resource Management Policy of Decentralization. Ecol. Econ. 2012, 83, 32–41.
[CrossRef]
Villamayor-Tomas, S.; Grundmann, P.; Epstein, G.; Evans, T.; Kimmich, C. The Water-Energy-Food Security
Nexus through the Lenses of the Value Chain and the Institutional Analysis and Development Frameworks.
Water Alternatives 2015, 8, 21.
Ostrom, E. Understanding Institutional Diversity; Princeton paperbacks; Princeton University Press: Princeton,
NJ, USA, 2005.
Markelova, H.; Meinzen-Dick, R.; Hellin, J.; Dohrn, S. Collective Action for Smallholder Market Access.
Collect. Action Smallhold. Mark. Access 2009, 34, 1–7. [CrossRef]
Nigussie, Z.; Tsunekawa, A.; Haregeweyn, N.; Adgo, E.; Cochrane, L.; Floquet, A.; Abele, S. Applying
Ostrom’s Institutional Analysis and Development Framework to Soil and Water Conservation Activities in
North-Western Ethiopia. Land Use Policy 2018, 71, 1–10. [CrossRef]
United Nations. Department of Economic and Social Affairs. Population Division. World Population
Prospects. 2019. Available online: https://population.un.org/wpp/Download/Standard/Population/ (accessed
on 3 October 2019).
Scherer, L.; de Koning, A.; Tukker, A. BRIC and MINT Countries’ Environmental Impacts Rising despite
Alleviative Consumption Patterns. Sci. Total Environ. 2019, 665, 52–60. [CrossRef]
World Bank. Brazil Data. 2018. Available online: https://data.worldbank.org/country/brazil (accessed on 2
October 2019).
Waste Atlas. Country Chart. Available online: http://www.atlas.d-waste.com/ (accessed on 15 October 2019).
Filho, C. Waste Management in Brazil: It Is Time to Focus on Waste as a Resource. In Proceedings of the
International Solid Waste Association World Congress, São Paulo, Brazil, 8–11 September 2014.
World Bank. Indonesia Data. 2018. Available online: https://data.worldbank.org/country/indonesia (accessed
on 2 October 2019).
World Bank. Nigeria Data. 2018. Available online: https://data.worldbank.org/country/nigeria (accessed on
2 October 2019).
World Bank. World Development Indicators. 2018. Available online: https://databank.worldbank.org/source/
world-development-indicators (accessed on 15 October 2019).
Martínez, J.G.; Boas, I.; Lenhart, J.; Mol, A.P.J. Revealing Curitiba’s Flawed Sustainability: How Discourse
Can Prevent Institutional Change. Habitat Int. 2016, 53, 350–359. [CrossRef]
World Population Review. Curitiba Population. 2019. Available online: http://worldpopulationreview.com/
world-cities/curitiba-population/ (accessed on 15 October 2019).
Population.City. Curitiba, Population. 1991. Available online: http://population.city/brazil/curitiba/ (accessed
on 29 October 2019).
Kruljac, S. Public-Private Partnerships in Solid Waste Management: Sustainable Development Strategies for
Brazil. Bull. Lat. Am. Res. 2012, 31, 222–236. [CrossRef]
International Finance Corporation. Curitiba Solid Waste Management Project Phase 1A: Assessment Report.
Available online: https://mid.curitiba.pr.gov.br/2016/00176737.pdf (accessed on 29 February 2020).
NYC Food Policy. The Green Exchange Program, Curitiba: Urban Food Policy Snapshot. 2016. Available
online: https://www.nycfoodpolicy.org/green-exchange-program-curitiba-urban-food-policy-snapshot/
(accessed on 28 October 2019).
Fergutz, O.; Dias, S.; Mitlin, D. Developing Urban Waste Management in Brazil with Waste Picker
Organizations. Environ. Urban. 2011, 23, 597–608. [CrossRef]
Economist. 2017 The Economist. Modernising Brazil’s Waste-Picking Trade. 2017. Available online:
https://www.economist.com/the-americas/2017/09/30/modernising-brazils-waste-picking-trade (accessed on
28 October 2019).
Raharjo, S.; Matsumoto, T.; Ihsan, T.; Rachman, I.; Gustin, L. Community-Based Solid Waste Bank Program
for Municipal Solid Waste Management Improvement in Indonesia: A Case Study of Padang City. J. Mater.
Cycles Waste Manag. 2017, 19, 201–212. [CrossRef]

Recycling 2020, 5, 4

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.

72.
73.
74.
75.
76.
77.

16 of 16

Wijayanti, D.R.; Suryani, S. Waste Bank as Community-Based Environmental Governance: A Lesson Learned
from Surabaya. Procedia-Soc. Behav. Sci. 2015, 184, 171–179. [CrossRef]
Population.City. Padang, Population. 2010. Available online: http://population.city/indonesia/padang/
(accessed on 29 October 2019).
Tristiana, E.; Koeswahyono, I.; Fadli, M. Managing Policy of Extended Producer Responsibility (EPR)
Implementation to Reduce Plastic Waste in Indonesia. Int. J. Humanit. Soc. Sci. Invent. 2018, 8, 25–32.
Olamiju, I.O.; Oyinloye, M.A.; Eke, E.E. Analysis of the Urban Expansion for the Akure, Ondo State, Nigeria.
Int. Lett. Soc. Humanist. Sci. 2017, 75, 41–55.
Salihu, A. Public Perception on Solid Waste Management and Related Government Policy. Texila Int. J.
Public Health 2018, 6, 1–9. [CrossRef]
Ike, C.C.; Ezeibe, C.C.; Anijiofor, S.C.; Daud, N.N.N. Solid Waste Management in Nigeria: Problems,
Prospects, and Policies. J. Solid Waste Technol. Manag. 2018, 44, 163–172. [CrossRef]
Olanrewaju, O.O.; Ilemobade, A.A. Waste to Wealth: A Case Study of the Ondo State Integrated Wastes
Recycling and Treatment Project, Nigeria. Eur. J. Soc. Sci. 2009, 8, 11.
Population.City. Akure, Population. 2006. Available online: http://population.city/nigeria/akure/ (accessed
on 29 October 2019).
Oloruntade, A.J.; Adeoye, P.A.; Alao, F. Municipal Solid Waste Collection and Management Strategies in
Akure, South-Western Nigeria. J. Solid Waste Technol. Manag. 2014, 40, 24–32. [CrossRef]
Lino, F.A.M.; Ismail, K.A.R. Contribution of Recycling of Municipal Solid Waste to the Social Inclusion in
Brazil. J. Waste Manag. 2013, 1–4. [CrossRef]
Raharjo, S.; Bachtiar, V.S.; Ruslinda, Y.; Matsumoto, T.; Rachman, I. Improvement of Recycling-Based
Municipal Solid Waste Management in Padang City, West Sumatera, Indonesia. IOP Conf. Ser. Earth
Environ. Sci. 2019, 245, 012007. [CrossRef]
Brunner, P.H.; Rechberger, H. Waste to Energy – Key Element for Sustainable Waste Management. Waste Manag.
2015, 37, 3–12. [CrossRef] [PubMed]
Martine, G.; McGranahan, G. The Legacy of Inequality and Negligence in Brazil’s Unfinished Urban
Transition: Lessons for Other Developing Regions. Int. J. Urban Sustain. Dev. 2013, 5, 7–24. [CrossRef]
Haryani, H.; Huda, N. Developing Fishing Tourism Destination Based On “Anak Nagari” Concept in Padang
City. Mimb. J. Sos. Dan Pembang. 2018, 34, 51–60. [CrossRef]
Asmin, F.; Darusman, D.; Ichwandi, I.; Suharjito, D. Mainstreaming Community-Based Forest Management
in West Sumatra: Social Forestry Arguments, Support, and Implementation. For. Soc. 2019, 3, 77. [CrossRef]
Adesote, S.A. The Impact of Colonial Rule on the Political Relations Between Ondo and Its Neighbours, 1915.
Africanology 2014, 1, 1–10.
Agbese, P.O. Managing Ethnic Relations in a Heterogeneous Society: The Case of Nigeria. Available online:
https://www.taylorfrancis.com/books/e/9781315186092/chapters/10.4324/9781315186092-15 (accessed on 29
February 2020).
Imam, A.; Mohammed, B.; Wilson, D.C.; Cheeseman, C.R. Solid Waste Management in Abuja, Nigeria.
Waste Manag. 2008, 28, 468–472. [CrossRef]
Longe, E.O.; Longe, O.O.; Ukpebor, E.F. People’s Perception on Household Solid Waste Management in Ojo
Local Government Area in Nigeria. Iran. J. Environ. Health. Sci. Eng. 2009, 6, 8.
WWF. Curitiba Waste as a Resource. 2012. Available online: https://wwf.panda.org/wwf_news/?204414
(accessed on 10 October 2019).
Pasang, H.; Moore, G.A.; Sitorus, G. Neighbourhood-Based Waste Management: A Solution for Solid Waste
Problems in Jakarta, Indonesia. Waste Manag. 2007, 27, 1924–1938. [CrossRef]
World Bank. Country Classification. 2018. Available online: https://datahelpdesk.worldbank.org/
knowledgebase/articles/906519 (accessed on 18 October 2019).
Ikpeze, N. Safe Disposal of Municipal Wastes in Nigeria: Perspectives on a Rights based Approach.
Afe Babalola Univ. J. Sustain. Dev. Law Policy 2014, 3, 72–86.
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

