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Abstract 

The thesis has studied the City Solutions Platform project held in Rio de Janeiro by C40 along with 

international and local partners. The main objective of the project is that of developing innovative 

PPPs to create climate solutions to face climate challenges and change. In the specific case of Rio de 

Janeiro, the CSP is focusing on the sector of waste management and its most important goal is that 

of demonstrating the economic feasibility of a BioMethanation Plant, that uses a highly innovative 

Anaerobic Digestion technology, which represent a first in the Global South.  

Since one of the goals of the CSP project is to scale up and reproduce its most successful activities, 

by studying the CSP case in Rio de Janeiro this paper has tried to answer the question of “whether 

the solutions adopted in the Brazilian city possesses unique elements that contribute to the novelty 

and effectiveness of the initiative and if it would be possible to replicate them elsewhere in the world, 

and more specifically in the Global South”. In order to so, Peng’s Strategy Tripod has been used to 

study both Brazilian external environments, through institutional theory and Porter’s Five Forces, 

and CSP internal environment thanks to the Resource Based View and a thorough study of the choice 

of using a PPP. Moreover, a comparison with Johannesburg in South Africa has been conducted 

through the CAGE model in order to further understand which CSP features should be replicated 

and which adapted.  The paper was realized through a single-case study approach by using an 

abductive method, qualitative research, one unstructured interview and in-depth semi-structured 

interviews. 

By answering the research question, CSP organizational resources, namely C40 network, CSP 

methodology, framework, flexibility and co-creation process represent those innovative and unique 

elements that needs to be part of the replication, along with the anaerobic digestion technology, 

even though the latter is not owned by CSP or C40. It is further relevant to state that some 

advantages in the Brazilian environment have granted to the CSP the possibility to start their 

operation in Rio. More specifically, the national legislation, COMLURB’s legal form and the fact that 

Rio de Janeiro represents a best case. Further, the findings evidenced that, thanks to this project, it 

has been possible to identify a business model and those characteristics on which the replication 

will be based on were selected. It is further stated that Johannesburg will need to be identified as a 

case of flexible replication in which some features will be replicated, while others will be adapted. 
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Introduction 

Climate change is now influencing the lives of every citizen in every country around the globe. 

Greenhouse gas emissions have reached their peak in human history, extreme weather events are 

more likely to happen with respect to the past, weather patterns are changing, and the surface levels 

of the seas are surging. Before 2015, it had been estimated that if no action was taken, the world’s 

average surface temperature would have increased by 3°C by 2100 (UN, 2018). In light of these 

events, the Paris Agreement was put in place at the COP21 in Paris on 12 December 2015 and 195 

countries signed the first global and legally enforceable climate accord with the aim of holding the 

rise in temperature below 2°C above pre-industrial levels (UN, 2015; UNFCCC, 2018). 

Nonetheless, latest studies seem to project an increase of 3.2°C by 2100, and they point to the fact 

that Rio de Janeiro (RJ) will be the non-Asian city mostly affected by a surge in temperature (Climate 

Central, 2015; Holder, Kommenda, & Watts, 2017). Indeed, according to Climate Central (2015), a 

rise of 3°C would lead to flooding of both RJ’s beaches and some of its inland areas, namely Barra 

de Tijuca. As a consequence, the city’s government in collaboration with the Federal University of RJ 

has released the “Climate Change Adaptation Strategy for the City of RJ”, that encompasses a series 

of initiatives addressed at decreasing the exposure and sensitivity of RJ to climate change and 

heighten the adaptive abilities of its institutions and citizens (Centro Clima, RJ Prefeitura, & UFRJ, 

2016). In fact, it is relevant to notice that countries and cities can currently advance to cleaner and 

more adaptable economies thanks to affordable and scalable solutions that allow them to shift 

towards renewable energies and, more generally, reduction of emissions. Moreover, as climate 

change is not a local but universal challenge, measures need to be taken to spread and coordinate 

solutions at a global level and to help Global South (GS)’s nations advance towards low-carbon 

economies (UN, 2018).  

C40 Cities Climate Leadership Group is perfectly in line with this idea as it connects 96 of the world’s 

largest cities and foster them to take climate action for a more sustainable future and to reduce 

greenhouse gas emissions and climate risks (C40, 2018a). In fact, C40 Participation Standards include 

“a) setting a target for reducing GHG emissions; b) developing a climate action plan with concrete 

initiatives to meet the target and; c) actively sharing best practice examples with other cities through 

the C40 networks” (C40, 2018a, p. 9). Furthermore, C40 cities is directed at making competition and 
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collaboration work together as it grants the possibility for peer-to-peer exchange through its sector 

focused networks (C40, 2018a). C40 networks aid members in reproducing, ameliorating and 

hastening climate solutions as they represent sources of knowledge exchange and they enable 

members to share their competences, learn from those more expert and connect with technical 

partners. Networks serve also as a mean to undertake mutually beneficial joint projects and to 

deepen city solutions by offering a global platform and examples of city successes (C40, 2018e).  

With the help of C40 and its different networks and initiatives, RJ has been able to be the first city 

worldwide to sign the Earth Statement to set the goal of restraining the upsurge of temperature to 

2°C. In addition, RJ 500 Vision Plan has been announced in March 2016 and it has established the 

goal of making RJ become carbon neutral by 2065. Since it became a member of C40 in 2007, RJ has 

always had a City Adviser and C40 has stimulated RJ in putting climate change at the center of 

municipal strategic planning and it has helped the city in developing the Municipal Climate Change 

Plan, ratified in 2011. From that year, C40 has worked closely with RJ’s administration to decrease 

gas emissions and climate risk in the areas deemed most impactful, namely transportation, energy 

efficiency, solid waste management (WM), resilience, monitoring and land use planning (C40, 

2018c). 

Among the six C40 initiatives and their seventeen networks, this paper will relate the most with the 

Solid Waste W initiative that is fixated on advancing a transformation toward more efficient 

Municipal Solid Waste (MSW) Management thanks to methane abatement and landfill gas capture. 

In addition, it is important to stress the role of the Sustainable Solid Waste Systems Network in 

helping cities enhance efficiency, recycling and disposal of waste (W) and the function of the W to 

Resources Network in supporting W minimization and resource recovery (C40, 2018b). Alongside 

the initiatives and networks, C40 in alliance with CLEAN, the Danish cleantech cluster and the 

International Cleantech Network (ICN) has also created the City Solutions Platform (CSP) to 

encourage innovative public-private partnerships (PPPs) and to develop climate solutions (C40, 

2018d). This project is co-financed at 50% by Realdania, a Danish philanthropic association, and 50% 

by private companies and it comprises cities, universities and private sector representatives (C40, 

ICN, Realdania, & CLEAN, 2016). CSP is based on a three-phase “innovation model”, divided in City 

Challenge Scoping, CSP Innovation Process and Knowledge Dissemination. The first phase is based 
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on the analysis of the city’s challenges and on setting the project’s objectives. The second phase 

comprises webinar and workshop activities, Solution Development and Online Collaboration and the 

creation of a Route to implementation. This phase is aimed at contextualizing the key challenges, 

starting the co-creation of different solutions and creating a path towards their implementation. The 

last phase is related to knowledge dissemination as the solutions will be developed and scaled 

among the C40’s member cities (C40, 2018d).  

ICN and CLEAN are entrusted with the aggregation of technologies, the creation of consortiums, 

facilitation of the negotiation process, coordination of the platform meeting and identification of 

possible project funding sources. On the other hand, C40 is responsible for continuing and 

strengthening relationship with participatory cities. The CSP is divided in two-tier of governance: 

Project Control Group is accountable for creating the strategy and undertaking managerial choices 

and it is formed by representative of Realdania, CLEAN, C40 and the industry partners. Project 

Management Groups is accountable for implementing the strategy and is formed by members of 

C40 and CLEAN (C40 et al., 2016). 

 

 

Figure 1 - Proposed Governance Structure 



   

9 
 

 

In the CSP project, the cities of Melbourne, RJ, Seattle and Sydney were selected as introductory 

cities to start the process and to find potential solutions to their challenges, namely in dealing with 

floods, WM, mobility and renewable energy. In the specific case of RJ, the CSP is targeted at fostering 

financial, social and environmental solutions for RJ’s organic W, as it constitutes more than 50% of 

the total household W. The municipal W company, COMLURB, has been trying to develop a pilot 

plant for the treatment of organic W and the creation of composting and biogas. As the main 

challenges are the technical and economic feasibility of the technology, the CSP has been developing 

ideas through an online collaboration and it is helping in implementing a Mechanical Recovery 

Facility, understanding the economic feasibility of an Upscaled Biomethanation Plant (BMP) and the 

technical and economic Feasibility of Electric Compacting Trucks (C40 & CLEAN, 2017). The thesis 

will focus on the BMP as it represents the most innovative solution and a first in the GS. 

Since CSP is defined as a public-private sector collaboration and it entails partnerships across 

different sectors, the project is also targeted at providing both short- and long-term benefits to 

industry and private partners. In fact, private partners could tap in in well-established networks and 

enhance relationships with both city officials and other industry partners (C40, 2018d). Moreover, 

private sector participants are offered business opportunities for the creation of integrated solutions 

and they are granted a continuous support by C40, the opportunity to be at the forefront of urban 

development and high level of visibility as best cases are highlighted and promoted at C40 events, 

during webinars and through social medias. C40 also intends to scale up and reproduce the most 

successful activities across and beyond its member cities as it expects to further incorporate the CSP 

in its core business model (C40 & CLEAN, 2017). 

This paper will address the last of the goals and by studying the CSP case in RJ it will try to answer 

the question of “whether the solutions adopted in the Brazilian (BRan) city possesses unique elements 

that contribute to the novelty and effectiveness of the initiative and if it would be possible to replicate 

them elsewhere in the world, and more specifically in the GS”. As highlighted by the World Bank, food 

and green represent on average more than 50% of the total MSW generated by Low Income, Lower 

Middle Income and Upper Middle-Income economies; however, the disposal methods used in these 

countries are not sustainable and can cause serious threats as respectively 93% of household W 
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generated by the first group of nations, 66% by the second and 30% by the third is thrown in open 

dumps (Slipa Kaza, Yao, Bhada-Tata, & Van Woerden, 2018). The solutions provided for RJ might 

thus represent a disruptive innovation as both Anaerobic Digestion (AD) and composting of organic 

W have lower environmental impact than dumping, and they produce less smell as through these 

processes W is sanitized. Moreover, AD grants the production of biogas and renewable energy, while 

composting allows the creation of fertilizers (Last, 2015). 

To answer the aforementioned questions, different models will be used. More specifically, not only 

the CSP will be studied through the resource-based view and a further glimpse at its industry would 

be given through the Porter’s five forces but the external environment will also be studied in depth 

in order to identify the defining features of the BRan context and their influence on the CSP project. 

It will also be studied the existing differences between the BRan market and a selected third country 

in which the CSP would like to expand. This market, South Africa (SA), has been identified thanks to 

interviews and it will be conducted an analysis of its current economic, legal, industrial and 

environmental framework. As the two economies present disparities in terms of WM, the external 

environment of the selected nation will be analyzed and compared to identify whether replication 

would be feasible into this different setting. As a matter of fact, countries in the GS present wide 

differences among themselves in terms of W generation, collection, composition and disposal. 

Suffice it to say either that Sub-Saharan African region produce W at a rate of 0.46 kg per capita per 

day, while the same average for the Latin America and Caribbean region is set at 0.99 ; or that in the 

former region 69% of W is disposed in some kind of landfill, while about 75% of W is openly dumped 

in South Asia (Silpa Kaza et al., 2018).  

The peculiarities of the BRan environment will be further studied to understand how the CSP Project 

has been co-created and how-to better study if the same process can be replicated in the future. 

Namely, as CSP has been conducted and co-created by firms operating in the private sectors in 

developed countries, it has been deemed relevant to understand the process of adaptation and 

change that these firms have had to undertake in order to make CSP successful in BR. Nonetheless, 

as the research question aims at studying whether CSP would be replicable in other developing 

countries (DCs), the main comparison would be done between Brazil (BR) and another DC. 

Altogether, a thorough study on the different kind of strategies used by CLEAN and C40 to adapt and 
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respond to the challenges presented by the city of RJ will be presented. Especially, both internal and 

external factor will be inspected to understand how CSP might be able to deal with different market 

characteristics and institutional framework and which resources, technical capabilities and networks 

a company would wish to have in order to be able to successfully conduct and replicate CSP’s 

projects. More specifically, while the internal characteristics of the CSP will be analyzed to 

understand whether and how they represent a source of effectiveness, uniqueness and novelty, the 

external factors present in the different W industries will be examined to find out how they have 

influenced CSP’s strategy and how they should be accounted for in order to allow CSP to be 

successfully replicated in other nations. 
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Context and Case Presentation  

Context 

W has always been a part of the human society, but its inherent features have been experiencing an 

underlying shift in production and consumption since the Industrialization. More specifically, since 

the nineteenth century, W collection systems have emerged as a measure to enhance public health 

and they still have this function in DCs. Moreover, from the 1970s, environmental concern 

represents a key driver for the development of WM and, currently, global warming is advancing as 

a force of change. Furthermore, the resource value of W has covered an important role historically 

and today, in DCs, some group of people still make a living from scrap materials. Institutional and 

responsibility issues and public awareness are other two key driving factors in WM (Wilson, 2007).  

The EU W Framework Directive defines W as “any substance or object which the holder discards or 

intends to discard” (EU, 2008, sec. 3). Therefore, W is considered as something that is no more of 

meaningful value to its owner and something that “loses its use and exchange value because in that 

situation it could never be associated with someone who would pay for or use it again”(Minervini, 

2013, p. 105). This definition encompasses different kind of W; this paper will focus on the MSW, 

that is the one produced by household, small enterprises or public entities and that is gathered 

through public collection systems (EUROSTAT, 2019). MSW is more challenging than other ones to 

manage as it is formed by a mix of different Ws and sorting them increase the expenses of WM. 

However, the management of this W is critical for public entities as it directly affects the life of local 

communities (Davoudi, 2009; Hoornweg & Bhada-Tata, 2012). W services can be provided in three 

ways, i.e. (1) pure private service occurs when customers contract with private actors on an 

individual basis for W collection services, (2) pure public service when the government owns and 

manages a service, (3) new hybrid forms of public private partnerships where public ownership are 

mixed with private operation (Bel & Warner, 2008).  

In the sector of WM, there still exist a distinct contrast between developed and DCs as, in high-

income economies, national governments have developed laws and regulations that guide and rule 

over WM while there exists a limited institutional capacity in low- and middle-income countries. In 

the latter nations, not only the enforcement of laws is a common challenge, but also only 60% of 
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the low-income countries have specific laws on WM, while this number drastically increase in both 

middle income one and high income as they respectively stand at 88% and 96%. In DCs, adequate 

services are often difficult to attain due to the low level of investments, planning and operations; 

moreover, the complexity encompassed in creating decentralized W collection and the lack of 

coordination between central and local governments hinder the functioning of the sector (Slipa Kaza 

et al., 2018). For the aforementioned reasons, in DCs informal W recycling is conducted by poor and 

marginalized people and W workers are correlated to a low social status. Wilson, Velis & Cheeseman 

(2006) have identified four main categories of informal workers in W collection, namely itinerant W 

buyers, street W pickers, municipal W collection crew and W pickers from dumps. The first group is 

composed by collectors that goes door to door collecting W and tend to invest money in order to 

buy vehicles; the second type mainly collects W from communal bins and streets, while the third 

directly from disposal sites. The last group instead scavenge at dumps and often live in cabins 

created from W of construction materials. The recycling network has often a hierarchy in itself and 

the less it is organized the less the workers are able to add value to the materials they collect; W 

collectors tend to occupy low level of the hierarchy and, as a consequence, they have a low potential 

income, even though informal recycling sector often imply high level skills in detecting Ws with 

potential value and brings social benefits to the society as it fosters employment and improves 

livelihood. Public policies have often been negative towards informal recycling as they have been 

characterized by repression, neglect or collusion (Wilson et al., 2006). 

The developmental stage of a country also influences the existing correlation between solid W 

generation and income; the W generated usually grows whenever a nation develops, however, for 

middle- and upper-income economies there is a fable relationship between income and W 

generation and W generation even lowers in the richest nations. More specifically, whenever 

countries move from a low-income level to higher statuses, their WM position tend to change; as a 

matter of fact, growth in prosperity and urbanization enhance the generation of per capita W and 

these factors coupled with population growth can make treatment and disposal of W more 

complicated (Slipa Kaza et al., 2018). Furthermore, urban WM is expensive since it accounts on 

average for 20% of the municipal budget in low income economies, 10% in middle income and 4% 

in high income ones. Municipalities have failed to handle municipal W due to financial reasons 

related to the high level of expenditure required, the lack of support and willingness by end-users 
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to pay for this service (Slipa Kaza et al., 2018). Moreover, WM is identified as a challenge for local 

authorities in DCs not only due to its financial cost but also to the increasing creation of W (Guerrero, 

Maas, & Hogland, 2013). Many municipalities have failed to manage W and Guerrero et al. (2013) 

believe that the inclusion of the private sphere might enhance the efficiency of this sector. It is 

further relevant to stress that W composition changes according to income level. Indeed, the 

percentage of organic matter in W diminishes when income rises. Namely, in high income 

economies food and green constitutes 31.5% of the total solid W, this numbers increases to 53.6% 

in upper-middle income countries, 52.8% in lower-middle income nations and 56.4% in low income 

ones. In addition, the collection rate is directly correlated to income as it tends to increase in richer 

economies and also W disposal practices are inherently more sustainable when nations prosper 

(Slipa Kaza et al., 2018).  

 

 

Figure 2 - Disposal Methods by Income 

 

Furthermore, more than three billion people continue to use biomass resources for energy 

production and this attitude coupled with the use of imported fossil fuels have a negative impact on 

public health, the environment and the economies of DCs (Surendra, Takara, Hashimoto, & Khanal, 

2014). Access to clean and affordable energy is thus fundamental for these nations and W-to-energy 

technologies may represent a valuable alternative not only because they are more sustainable but 
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also because they use the recycling potential of the organic portion of municipal W (Kothari, Tyagi, 

& Pathak, 2010). Inter alia, the creation of biogas through processes of AD represent an important 

opportunity for sustainable development. More generally, mechanical-biological treatment plants 

could combine the mechanical separation of different types of Ws and the biological stabilization of 

organic material, hence being able to recover recyclables from municipal W (Fei, Wen, Huang, & De 

Clercq, 2018). At last, it should be underlined that developed countries already use organic Ws for 

biogas production while an enormous amount of organic W remains not utilized in developing 

nations (Surendra et al., 2014). 

Case Presentation 

Starting in March 2016, C40 created the CSP project as a pathway for relating the ambition of the 

Paris Agreement to action on the ground. In light of the Deadline 2020, C40 was trying to find new 

ways in which its members cities could help fulfill the COP21’s targets. Most cities often lacked 

funding’s time, resources and expertise to deliver important results and invert “the business-as-

usual path of C40 cities’ emissions from an increase of 35% by 2020, to peak at only a further 5% 

higher than current emissions” (C40 & ARUP, 2016, p. 7). Therefore, C40 stressed the need of cities 

to collaborate with other actors and to work with different kind of partners and it tried to do this in 

an unbiased and non-commercial way by acting as a neutral organization and being a no-profit legal 

entity not funded by any specific business or institutions. CSP was established as a neutral learning 

non-commercial platform in which expertise and knowledge could be shared and everyone 

interested could take part while agreeing to some specific underlying guidelines. CSP’s main goal is 

that of creating a space in which academia, the private sector and cities could talk openly about 

climate challenges and co-create solutions related to these problems (Godding & Baptista, 2018). 
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Figure 3 - City Solutions Platform's Aim and Structure 

 

As stressed by Godding & Baptista (2018), responsible of the CSP project at C40, the most interesting 

bid of CSP is that it is not a space for selling a product or a service, but it represents a replicable 

framework to co-create unique and relevant solutions that are related to a specific environment. 

Moreover, Godding & Baptista (2018) further underline the opportunity to create a safe space in 

which policy makers and other actors could think strategically about a specific problem, without 

being overwhelmed by the day-to-day challenges typical of DCs. Thus, CSP might represent a way to 

enhance the priority and importance of a specific subject, while importing foreign knowledge and 

increase the visibility of an environmental-related problem. Moreover, C40 aims at leading to the 

creation of multi-paced outcomes through a multi-sectorial solution that might lead to further 

innovation. CSP was established as a pilot and it was co-funded by Realdania, which is focused on 

enhancing life quality and benefit the common good (C40 & ARUP, 2016). Realdania was part of the 

steering committee and the project control group, that meet every quarter to discuss about the 

development of CSP. At first, the project was proposed to all C40 members cities and four pilot 

projects were selected among more than 80 candidacies.  
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Figure 4 - CSP's Process 

 

More specifically, in the case of RJ, a key contact, José Henrique Penido, was given by RJ municipality 

and C40 started to collaborate with him in order to gather information about the main challenges 

related to WM and to understand what had already been done and what should be realized next. 

The information was further condensed and shared among the C40 networks to encourage both 

public and private actors to take part in the CSP initiative and to identify actors with which it would 

be possible to collaborate. An initial webinar was launched in which RJ’s challenges and potential 

solutions were presented in order to obtain feedback and receive questions. Thanks to the webinar, 

the scope of the project was reshaped as at first the municipality wanted to scale up the BMP but 

after having received the feedback, the challenge was narrowed down and it was decided to just 

focus on demonstrating the economic feasibility of running the plant (Godding & Baptista, 2018). 

The construction of the plant was possible thanks to a grant received by Brazilian National 

Development Bank (BNDES) that led to the creation of a testing facility at a 5-ton per day capacity 

in October 2017 and, as a result of the refined economic feasibility model developed with the CSP, 

the plant received a grant extension and was operating in March 2019 at up to 35-tons per day (L. 

Baptista, n.d., Methanum, 2019).  
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In the end, RJ’s challenge was shaped around the three aforementioned tiers and around the 

challenges posed by the presence of W pickers close to the plant area. CLEAN was entrusted with 

finding partners in the private sector interested in collaborating with C40 and the CSP project, while 

C40 worked towards the establishment of partnerships with its member cities. CLEAN had to 

conduct regular meeting with C40 as it belonged to the Project Management Group and it 

represented the sole responsible for bringing in the private sector voice in the pilot project. CLEAN 

also had to look for the solutions providers and, along with the other CSP actors, it came to the 

realization that even though bringing the Nordic influence in RJ would have been highly effective, a 

local perspective was necessary to maximize the positive results of the project. Therefore, a 

collaboration between RJ municipality and a local company, Methanum, was started in order to 

study the best practices worldwide in the field of WM and apply it to the BRan context (Godding & 

Baptista, 2018). According to Godding & Baptista (2018), CSP represents a disruptive business model 

in which experts from different sectors find a space to discuss an environmental challenge specific 

to a city and find a solution to it. Hence, CSP should be devoid of conflict of interests as the platform 

model is based on the idea of cocreation and multi sectorial outcomes. As a consequence, and for 

the sake of simplicity, the CSP will be analyzed as an ensemble of different stakeholders and, 

although it will be studied as a partnership and different focus will be granted to each of the main 

CSP’s actors, when using some models the CSP will be considered as a single enterprise. 
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Methodology 

The thesis was realized through a single-case study approach in order to grant an in-depth study of 

the peculiarities of the BRan W market and an in-depth analysis on how these peculiarities should 

be accounted for when trying to replicate the CSP project. Moreover, it has been tried to understand 

which internal strengths and capabilities represent unique resources that should form the basis for 

replication and how the PPP model have allowed CSP to enhance its position. Hence, the scope of 

the project was focusing on the BRan context and CSP’s possibility to replicate the project elsewhere. 

An in-depth study of the institutions in BR was later intertwined with an analysis of resources and 

capabilities that are unique to CSP. A limited analysis of SA was presented to better understand the 

replication possibility. It was thus decided to study both the internal and external forces related to 

the specific project held in RJ. The choice of this topic is directly linked to the fact that the researcher 

has spent three months in RJ, working for a consulting company, FGV Projetos, in the field of WM 

and W-to-energy. This first approach to the BRan market has enhanced the writer’s interest and 

knowledge of the sector, and the CSP project was selected after that his FGV’s former employer, 

Marco Contardi, presented it to him and after having met Mark Watts, Executive Director of C40 

Cities, and Simon Kjaer Hansen, Director of Regions. They were encountered during an event held 

in Copenhagen between the 18th and 20th of October 2018, the P4G Copenhagen Summit 2018, in 

which the researcher was volunteering as a Young Academic, more specifically as a consultant for 

an international NGO. 

A case study research method allows the opportunity to study the phenomenon in depth and it is 

well suited to answer how questions which are explanatory in nature, as the research question 

(Easton, 2010). The case study approach has not always been deemed appropriate as a research 

approach since it can encompass some shortcomings; nonetheless, systemic combining might allow 

to overcome some of these gaps and enhance the explanatory power of case studies. Systemic 

combining entails a continuous shift between the theoretical and the empirical world to create new 

hypothesis and new ideas (Dubois & Gadde, 2014). Moreover, an abductive method was utilized to 

conduct this research meaning that “an iterative process in which the original framework is 

successively modified, partly as a result of empirical findings, but also of theoretical insights gained 

during the process” (Marschan-Piekkari & Welch, 2011, pp. 13, 14). The process was indeed 
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nonlinear and path dependent as there was an uninterrupted interconnection among the case and 

the frameworks. Abduction is relevant in qualitative research since it leads to the identification of 

themes, codes and categories (Lipscomb, 2012). More specifically, after having gathered a literature 

review and secondary data, primary ones were collected. One initial unstructured interview with 

Godding and Baptista and semi-structured ones were employed to obtain in-depth, valuable 

information about C40 and the CSP project. To draw out meanings, a process of coding was 

employed, mainly concept-driven derived from the literature using the Strategy-Tripod framework 

but also data-driven as PPPs theories were implemented in the framework after having compared 

the findings with different perspectives.  

Interviewees were found through the social network of Mark Watts and Simon Kjaer Hansen. 

Interviews have allowed to obtain a better understanding of the theoretical frameworks and to 

widen the literature with pertinent articles to endorse the findings. Several key actors were 

consulted. It was chosen a purposive sampling, since the interviewees were not the most 

conveniently available and willing to talk, but those directly involved in the management of CSP 

(Etikan, Musa, & Alkassim, 2016). Kate Godding, CSP Programme Manager; Luan Baptista Ribeiro, 

Programme Management Office Manager at C40 Cities; Federico Di Penta, Programme Manager for 

C40 Sustainable W Systems; Scott Allison, Project Manager at CLEAN; Bjarke Kovshøj, former Senior 

Project Manager at CLEAN, and José Henrique Penido, coordinator of the COMLURB Sustainability 

Office, were interviewed. Moreover, it was further decided to interview Antonella Maiello, post-doc 

researcher on urban WM in RJ at the Federal University of RJ, in order to obtain an unbiased 

perspective on the carioca W market. Methanum only provided a document on the CSP project. An 

interview guide that shows the main questions asked and the influence of theories on the questions 

is presented in Appendix 1, while the interview transcript is in Appendix 2. 

Since a case study approach was used, a qualitative method has been considered the most 

appropriate to obtain an overarching view of the case’s nature, context and actors involved. Further, 

by taking into consideration the topic and research question, qualitative methods have been held 

appropriate. Indeed, this method is commonly used for analyzing context-specific situations , such 

as “real world setting [where] the researcher does not attempt to manipulate the phenomenon of 

interest” (Golafshani, 2003; Patton, 2002, p. 39). The choice is also due to the time availability of the 
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project and skills of the researcher that better satisfied a small but in-depth analysis and would not 

have allowed for an extensive quantitative method. As a matter of fact, Flyvbjerg (2006) argues that 

social science should be problem-driven, rather than methodology-driven. Thus, one should choose 

those methods that are better suited to answer the research question. Before conducting the 

interviews, an interview guide was written in order to examine all the most pertinent issues. 

Afterwards, in the interview notes, the interviews were coded according to the most relevant issues 

in answering the research question and according to the conceptual framework: institutions and 

laws in BR, industry view, resource and capabilities of CSP and C40, advantages and disadvantages 

of PPPs and adaptation and replication. It is worth stressing that, even if in-depth case studies 

promote the explanation of complex issues and the use of semi-structured interviews enhances the 

effectiveness of the research , it is not normally possible to generalize from a single case since there 

might be subjective bias (Flyvbjerg, 2006). Nonetheless, “one can often generalize on the basis of a 

single case, and the case study may be central to scientific development via generalization as 

supplement or alternative to other methods. But formal generalization is overvalued as a source of 

scientific development, whereas “the force of example” is underestimated” (Flyvbjerg, 2006, p. 228).  

It is important to define how the researcher views the world and the relation between empirical 

studies and reality. It is possible to argue that this thesis adopts a realist approach since it is in the 

middle between viewing the reality exclusively either as socially constructed or as an objective 

reality (Edoff, 2014). For what concerns the philosophy of science, it is further relevant to stress that 

the research method used is an intensive one since the thesis focuses on specific agents, interviews 

and qualitative analysis, while trying to develop also causal explanations. The intensive case research 

is perfectly in line with a particular stream of realism, the critical realism, as ontologically, reality is 

assumed to be stratified and emergent and it is assumed that there exists a reality “out there” 

independent of observers that is socially constructed, even if not entirely, and cannot be readily 

accessed. However, as the subject studied is complex, the in-depth case study is accompanied by a 

combination of analysis of the context and larger-scale validation studies to highlight the most 

important features of the case (Easton, 2010; Fletcher, 2017). Critical realist case studies can be 

distinguished from other types of case studies for their emphasis on contextual explanation, for their 

use of retroduction, hence the move from observable reality to its causal mechanics, and the 

requirement “for a theoretically guided analysis of relationships among mechanisms (processes by 
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which entities with particular causal powers cause events), contexts (other entities which may 

trigger, mediate, or contradict those powers), and outcomes (caused effects or events)” (Elger, 

2010, p. 254; Morais, 2015). 

However, there have been some limitations; indeed, there is a lack of data on the organization’s 

depth of reach and about whether the CSP project has been fruitful. Since the project was started 

only in March 2016, there still didn’t exist relevant external reports and studies regarding whether 

the project has been successful, and the data collected have not been made publicly available yet. 

These aspects made the study of the CSP project in RJ more complex since it was possible to rely 

almost exclusively on primary data and interviews insofar as it relates to the success of CSP and to 

the resources and characteristics that have supported the project. This represented a limitation not 

only because it has not been feasible to gather primary data directly on the field, but also because 

the positionality as researcher and the usage of audio taping might have affected the answers of the 

interviewees since it “can be a source of danger for those who are taped because recorded data is 

incontrovertible”(DiCicco‐Bloom & Crabtree, 2006, p. 318; Holmes, 2014). Secondly, it has been 

proved difficult to conduct interviews with some local actors, namely Methanum, regardless of the 

numerous e-mails, messages and phone calls made. This might have limited the understanding of 

CSP as only the perspective of the international NGO, C40, international private actors, CLEAN, and 

local WM company, COMLURB, were considered due to the availability and willingness to talk of 

their members. Besides, the companies were only able to provide a limited set of data as the CSP 

had recently been developed and financial data was not disclosed. At last, it has been proven difficult 

to find relevant data for the same year at a municipal, state, federal and international level which 

meant that the closest data available were used. 
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Literature Review 

Peng’s Strategy Tripod 

Peng (2009) has introduced the concept of strategy tripod, that encompasses the industry-based 

view, the resource-based view and the institutional theory. According to him, a combination of the 

three should create a firm strategy that will subsequently lead to specific outcomes and 

performances. This model is deemed useful for this research paper as it allows to obtain a 

comprehensive grasp over a wide range of aspects that determine a firm’s strategy. Moreover, 

Peng’s strategy tripod stresses the existing characteristics in the institutional and industrial 

environment and at a firm level, thus granting the opportunity to notice the differences and 

peculiarities of each specific environment. 

Peng further stresses that traditionally there have been two views that have studied strategy in 

international business (Peng, Sun, Pinkham, & Chen, 2009). An industry-based view stresses the 

importance of the industry in which the firm operates and the impact that the level of 

competitiveness has on firm strategy and performance. It primarily relates to the risk linked to using 

a single-industry strategy and it suggests some moderate diversification to reduce that risk (Porter, 

1980). The second view is the resource-based view that underlines the importance of firm-specific 

differences and determines that firm capabilities are the main driver of firm performance; 

moreover, it further emphasizes the relevance of synergy in industries and products and it favors 

product related diversification (Barney, 1991). Both these theories always looked at institutions as 

background conditions ignoring the fact that institutions could create the context in which 

enterprises compete and, as stressed by Ingram & Silverman(2002) “directly determine what arrows 

a firm has in its quiver as it struggles to formulate and implement strategy" (p. 20). For this reason, 

Peng et al. (2009) introduced the so-called institution-based view, that identified institutional 

differences as a reason for different firm performance and studies both formal and informal 

characteristics of institutions as factors affecting the scope of a firm.  
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Figure 5 - Peng's Strategy Tripod 

 

Institutional Theory and CAGE Model 

“Institutions (INs) are the rules of the game in a society, or more formally, are the humanly devised 

constraints that shape human interaction”(North, 1990, p. 3). They serve for reducing uncertainty, 

devising what it is considered opportune and what is not and shaping the context in which an 

enterprise works. Institutions could be categorized in formal and informal ones. The first relate to 

just one of the three pillars of institutions, namely the regulatory one, that encompasses formal rule 

systems and enforcement mechanism promoted by the government to decrease risk and enhance 

transparency. The second group is composed of normative and cultural-cognitive pillars that 

comprise respectively social norms affecting duties and expectations, and conventional beliefs and 

values that form the basis of invisible structures that control behavior (Puffer, McCarthy, & Boisot, 

2009). A myriad of working institutions in labor, capital and product market are required to support 

transactions; more specifically, formal ones have an impact on reducing transaction costs, 

conducting to a sense of trust necessary for economic growth (Khanna & Palepu, 2010). When 

focusing on DCs, it is even more relevant to study institutions as they differ from those in developed 

markets and they might work in different ways. Khanna & Palepu (2010) state that nations can even 

be ranked as dysfunctional, emerging or developed markets based on their extent of reliance on 

formal institutions. Indeed, DCs often lack or have underdeveloped formal institutions and are 

characterized by a strong presence of micro-level personalized trust instead of macro or meso level 

one (Overå, 2006). Therefore, the institution-based view grants the opportunity to study the context 
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in which a firm operates and to underline the institutional distinctiveness that should be accounted 

for whenever a company tries to set up a strategy. In this paper, this theory is used to stress the 

macroeconomic traits existing in the different nations and to understand how CSP has reacted to 

them and how they should be accounted for if CSP wants to be replicated. Namely, the use of the 

institutional theory is aimed at understanding the influence that the BRan background has had on 

the project, the amount of modification that the CSP has had to encompass in order to react to this 

environment and what C40 should account for to transfer the initiative to a different context. 

Moreover, when developing cross-border strategies, companies should always account for 

institutional and other differences existing in between nations; the CAGE distance framework uses 

four basic dimensions to manifest these differences and will be used to study the disparities and ties 

existing in the analyzed countries (Ghemawat, 2001). Namely, the model distinguishes among 

Cultural, Administrative, Geographic and Economic differences. The most distinctive component of 

the CAGE model is that it is able to focus at the same time on characteristic specific to a single 

country and bilateral characteristics of the nations compared. Furthermore, different kind of 

distances have different impact in different industries and the CAGE model can be used to make the 

key differences visible, understand whether it is present a liability of foreignness and compare 

foreign competitors and markets from the point of view of a specific company (Ghemawat, 2001, 

2012).  

Cultural distance is described as the values and social norms, defined as unspoken rules of the game, 

that form personal and corporate behavior and delineate how people interact with each other and 

with enterprises. Religion, race, social values and language are accounted among the cultural 

differences and, while some of them are evident, such as language, others are subtler and more 

difficult to perceive, as an example social norms (Ghemawat,2001, 2012). Cultural attributes affect 

consumers’ choices and social attitudes related to market power and globalization further impact 

the way in which a business operate both formally through laws and informally (Ghemawat, 2001). 

Cultural differences are further relevant to determine whether a transfer of technology between 

two nations might be efficient. The efficacy of this transfer is more stirred if the countries taken in 

consideration belong to two different developmental stage; namely, when the first nation is 

considered a developed industrialized one and the second a DC. Nonetheless, the procurement of 
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industrial technology is critical for economic development in DCs and it is necessary even if the 

effectiveness of replicating a technology in a foreign location might be affected by the attributes of 

the technology itself and, in case of movement toward DCs, by the compatibility of the national 

cultures of the countries involved. Indeed, process and person embodied technologies are generally 

more arduous to transfer compared to product-embodied ones as cultural disparities play a greater 

role in their diffusion (Kedia & Bhagat, 1988). As the culture need to be taken into consideration and 

culture is ‘‘the collective programming of the mind which distinguishes the members of one group 

or category of people from others” (Hofstede, Hofstede, & Minkov, 2010, p. 6), Hofstede cultural 

dimensions need to be introduced as a proxy to study cultural differences. Hofstede identifies 5 

categories, namely power distance, individualism-collectivism, masculinity-femininity, uncertainty 

avoidance and long-term orientation. The first dimension indicates the acceptance and expectation 

regarding distribution of power among members of the society, the second studies the relations 

between individuals and whether the interest of the single or the one of the groups prevails. The 

third dimension is related to the role that gender has in the society and how this distinction 

influences how an individual behaves or is expected to behave. At last, uncertainty avoidance is ‘‘the 

extent to which the members of a culture feel threatened by ambiguous o unknown situations’’ 

(Hofstede et al., 2010, p. 191), while long-term orientation refers to ‘‘the fostering of virtues 

oriented towards future rewards—in particular, perseverance and thrift’’ (Hofstede et al., 2010, p. 

239). Moreover, as studied by Malik and Zhao (2013), cultural distance may further impact the 

length of an international alliance in a high technology sector. Even though it has been generally 

believed that cultural distance may hamper the length of a partnership, Malik and Zhao (2013) tend 

to see it as a source of alliance duration. Strategic alliances, defined as ‘‘voluntary agreements 

between firms involving exchange, sharing, or co-developing of products, technologies, or services’’ 

(Gulati, 1998, p. 293), may increase their duration thanks to cultural diversity and a learning alliance 

may seek diversity in knowledge sources as it is based on knowledge exchange and technology 

transfer (Malik & Zhao, 2013). 

Administrative distance encompasses historical and political affiliations between two countries that 

influence trade relationship; economic interchange between two countries can be deeply affected 

by colonial ties, free trade agreement and unilateral measures. Moreover, target countries 

government can create barriers to foreign firms, including trade quotas and tariffs to protect 
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domestic industries; among other situations, this is more likely whenever an industry is considered 

a large employer, it is seen as a national champion or it is fundamental to national security. Weak 

institutional infrastructure can also decrease international economic activities as companies tend to 

move away from nations that are renowned for high corruption level or social hostility, while strong 

institutions boost a country’s attractiveness (Ghemawat, 2001, 2012).  

Geographical distance does not include exclusively the physical distance between two nations but 

also the physical size, the morphology and the average distance to borders inside the country. On 

the one hand, geographical distance affects transportations costs, on the other it also impacts 

services and intangible goods. At last, economic distance includes, among others, consumer wealth, 

the cost of labor, the availability of resources and infrastructures; it further impacts the level of trade 

and partner that a country has. Indeed, rich countries tend to engage more in cross-border activities 

than poorer ones and they trade more with other high-income nations. Nonetheless, in some 

industries, competitive advantage might arise from an economic arbitrage and from the exploitation 

of differences in cost and price among markets (Ghemawat, 2001, 2012).  

Industry Based View and Porter’s Five Forces 

Peng (2009) further identifies Porter’s industry based view as one of the leg of his strategy tripod. 

Porter (1997) argues that up to 1980 corporate strategy has been focused either on the company 

and its own characteristics and resources or on specific aspects of an industry. As a consequence, 

he identified the industry as the central unit of analysis and he further elaborates on the idea that 

each industry has a distinctive structure that shapes competition and makes it unique (Porter, 2007). 

According to Porter (1980, p. 3), “the collective strength of the forces determines the ultimate profit 

potential in the industry”. In fact, he believed that a first step to create a competitive strategy was 

that of identifying the industry within which the firm was operating and that the industry structure 

was determined by the presence of five competitive forces, whose strength determine the 

composure of the industry itself (Porter, 1997). Porter (2007) stresses that competition is not only 

determined by the presence of industry rivals but also customers, suppliers, potential entrants and 

substitutes shape an industry. As each industry is defined by different level of interdependencies 

and relevance of these forces, the strongest forces in every industry determine its profitability and 

are the most relevant towards strategy formulation. Thence, an underlying structure that arises 
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competitive forces is present in each industry (Porter, 1997, 2007). Porter’s Five Forces studies how 

external pressures are able to shape a firm’s strategy and its outcomes; hence it will be used to 

understand the external forces peculiar to each market and to underline how these forces shape 

competition, have affected CSP’s decision making and would influence CSP’s potential to replicate 

its strategy. However, due to lack of space and limited scope of this paper and since the external 

environment will already be studied through the institutional theory, Porter’s Five Forces will only 

be used to provide a glance of the industry and determine its overarching traits rather than studying 

in depth its peculiarities. 

 

 

Figure 6 - Porter's Five Forces 

 

 

Potential entrants in an industry might bring new capacity and a willingness to obtain a market share. 

Therefore, they are perceived as a potential threat by incumbent companies as they represent a 

menace towards the stability and the profit of companies that are already active within the industry. 

However, this threat is directly dependent on the “entry deterring price”, namely the cost of 

overcoming barriers of entry. The “entry deterring price” is a function of seven different variables; 

supply-side economies of scale determine whether producing at high volume encompasses having 

a lower cost per unit and if a company is able to disperse its fixed costs. On the demand side, 

economies of scale are beneficial whenever a customer is prompted towards buying a company’s 
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products due to the number of other buyers of that company. Moreover, consumers’ switching costs 

delineate whether a customer would be able to switch to another product without incurring in high 

fixed costs and or other challenges, such as compatibility requirement. Capital requirements also 

represent a source of potential barriers to entry as the need to invest high financial resources 

represents an obstacle to new entrants. Furthermore, incumbents may have other advantages that 

are independent of size, such as proprietary information, quality and cost advantages, a better 

access to distribution channels and governments may restrict the number of companies that operate 

in a given industry. The way that incumbents have reacted towards new entrants, industry growth 

and other factors also assess the relative ability of potential entrants (Porter, 1997, 2007, 2008). 

Suppliers influence the cost of a product as well, as suppliers could change the price structure and 

limit the profitability of the industry, by exerting their bargaining power and limiting product quality. 

Each industry is furnished by multiple suppliers and each group of them has a different power on 

incumbents. This power is related to the switching costs of the incumbents, the level of 

concentration of the supplier group and the grade of differentiation among its products. Moreover, 

the presence of substitute and whether the incumbents represent important customers further 

influence suppliers’ power. At last, suppliers’ possibility to forward integrate is often considered as 

a threat for incumbent (Porter, 1997, 2007,2008). Instead, the possibility of backward integrating to 

produce the industry products is considered as a threat from customers. Indeed, also customer 

group directly influence the industry since they might force down prices or request better quality 

and services. Buyers’ bargaining power is influenced by their level of concentration, switching costs 

and the degree of products’ standardization. Furthermore, customers tend to be more price 

sensitive whenever their products are not highly affected by the industry’s product, thus their 

product’s cost is not affected by the industry and whenever the industry represents a significant 

supplier for them. 

Substitutes are further encompassed among the five forces as they satisfy the same needs as 

industry’s products, therefore they could drag down prices and limit returns (Porter, 1997, 2007). 

Cross-industrial competition may reshape industry’s boundaries and substitutes are particularly 

important when they “ (a) are subject to trends improving their price-performance trade-off with 

the industry’s product, or (b) are produced by industries reaping high profits that may erode with 
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competition” (Porter, 2007, p. 7). In the first case, the better the price performance of the substitute 

the higher the impact on industry profitability. The substitute power is affected by the presence of 

switching costs and that substitutes don’t exclusively limit profitability in normal times but they also 

have a strong effect when the industry is flourishing and that substitutes may arise due to changes 

in other industries (Porter, 2008).  

At last, the intensity of rivalry within the industry and its influence on the profitability is contingent 

on the basis and the intensity of the competition. In turn, the intensity is determined by the product 

differentiation, switching cost, the presence of fixed costs. Moreover, the number of competitors, 

the rate of industry growth and the presence of exit barriers are further responsible for determining 

the intensity of industrial rivalry. The basis of competition also determines the strength of rivalry; as 

a matter of fact, the dimensions of competition influence profitability and it is particularly harmful 

if it is based on price competition. Competition on other dimensions might be directed towards 

enhancing consumer value and, as a consequence, increase prices. While rivalry often enhances 

over time as industrial growth reduces, it can lead to negative, zero or positive sum competition on 

profitability depending on the dimensions on which rivalry is based (Porter, 1997, 2007, 2008).  

The five forces determine the industry structure and its long-term profitability; nonetheless, other 

industry attributes need to be considered. Industry growth, technology and innovation, government 

and complementary products are factors that might affect the five forces. Government’s policies 

may have an impact also on the demand and profitability in an industry (Porter, 2007, 2008). Porter 

has further identified three different competitive strategies that companies may use to obtain a 

better position than their rivals: cost leadership, differentiation and focus. Cost leadership is based 

on efficiency and is targeted at providing products to the customers at the lowest possible price. 

Differentiation strategies is based on developing a particular function of a product and provide a 

higher quality product and services to its customers, while focus strategy is targeted at satisfying the 

entirety of customer needs in a specific market segment (Porter, 1997). 
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Public-Private Partnerships 

Since goods and services might be provided in a number of different ways with a varying grade of 

engagement of the public and private sector, it is relevant to notice that public goods are often not 

merely produced and distributed by the government, but they may be procured by the private sector 

through contracts (OECD, 2008). As the following study is focused on a business model that 

encompasses the creation of partnerships between private, public and civil actors, further relevance 

is granted to the study of PPPs. More specifically, whenever public actors also collaborate with 

private ones to deliver certain services and products, a PPP would be put in place. According to the 

European Investment Bank, PPPs are “relationships formed between the private sector and public 

bodies often with the aim of introducing private sector resources and/or expertise in order to help 

provide and deliver public sector assets and services” (European Investment Bank, 2004, p. 2), 

nonetheless it is possible to argue that it does not exist a definitional clarity related to PPPs. 

However, it is possible to state that one of the main motives that foster PPPs is that of increasing 

the quality of service delivery by leading to a better value creation for money compared to what the 

public entity could do exclusively by itself (OECD, 2008). 

Furthermore, PPPs do not encompass a full shift of responsibility toward the private sector, rather 

they tend to create collaboration schemes based on the sharing of different kind of resources, risks 

and costs by public and private actors with the underlying goal of jointly developing or improving 

public services (Klijn & Teisman, 2005; Rosenau, 2000). PPPs have an increasing relevance all over 

the world in delivering public infrastructure and services and they cover a particularly important role 

in DCs due to scarcity of public funds and the lack of necessary financing for public infrastructure 

and services (Pessoa, 2008). Moreover, governments in DCs are not able to provide services in an 

efficient fashion due to their inadequate resources, lack of quality and efficiency and the burden of 

bureaucracy. Thus, public actors have tried to enhance PPPs’ use and rely on them and Official 

Development Aid to share risks, improve quality and raise profitability (Pessoa, 2008). Farquharson 

& Yescombe (2011) further underline that PPPs could bring greater efficiency in resources’ use 

thanks to a better allocation of managerial risks and bidding process, while generating better 

certainty due to the long-term goals typical of PPPs. Private actors are also incentivized towards 

respecting the contract by building the asset on time and within budget as the capital is at risk to 
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long-term performance, hence they have a stimulus towards considering long term implications of 

their work. At last, Farquharson & Yescombe (2011) further argue that quality assurance is much 

higher in case of a PPP than in the standard public procurement as PPPs involve a more open scrutiny 

by actors outside of the public sphere whose capital is at risk. 

In the specific case of the W sector, PPPs assume different forms, but they commonly comprise a 

shared governance structure and a decision-making process that include multiple public and private 

actors (Ahmed & Ali, 2006; Yeboah-Assiamah, Asamoah, & Kyeremeh, 2017). Moreover, they can be 

perceived as a “tripartite system”, in which the civil society is relevant. Among the others, NGOs and 

households can have a strong impact on service delivery; citizens can support the private and public 

sectors by paying for their services, enhancing accountability and service quality. Hence, people 

could move from being simple service receivers to become active partners (Ahmed & Ali, 2006; 

Yeboah-Assiamah et al., 2017). However, Ahmed & Ali (2016) state that there exist barriers against 

public-private-community partnerships; more specifically, a lacking ability of inventing and applying 

innovative solutions by municipalities and the absence of a feeling that municipalities would need 

to work with NGOs represent major obstacles towards the creation of this particular kind of PPPs. 

Facilitating agencies may foster the creation of partnerships between public and private sector and 

the people through the introduction of new ideas related to service delivery, the creation of PPP 

models and by building relationship between municipalities, private actors and the citizens. 

Facilitating agencies should not only bridge the gap between public sector, private sector and the 

citizens and act as intermediaries, but they would also need to provide the public sector with new 

ideas regarding alternative and innovative approaches by way of workshops and trainings (Ahmed 

& Ali, 2006). Wilson et al. (2006) argue that also the informal sector would need to be taken into 

consideration as policy makers have used policies of repression and neglect with informal actors, 

but informal activities play a relevant role in the W sector in DCs. In order to seize the opportunity 

created by the private sectors, policy makers would need to understand the economic, social and 

environmental benefits that arise thanks to informal recycling. Moreover, DCs might be congenial in 

the use of PPPs to connect government, the informal sector and international organizations 

provided that PPPs would be catered to the needs of DCs and they would include a sufficient degree 

of adaptation and change crucial to move the informal sector within the mainstream market (Ahmed 

& Ali, 2004). 
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Furthermore, the combination of local and nonlocal knowledge pools is central in the creation of 

knowledge and formation of new ideas. Recently, different kind of spaces, such as “co-working 

spaces”, have been established as local platforms aimed at knowledge creation. They have been 

entrusted with the spread of ideas and technologies, the connection of distinct institutional 

environment and the re-creation of already existing institutional differences. Some of these 

platforms are highly creative, innovative and experimental, as well as distant from commercial 

purposes. In addition, these spaces can be perceived as gatherings for exchanges and the fostering 

of relations among actors that could further collaborate in the future. Hence, they represent a safe 

space in which it would be possible to create important connection and in which global leader and 

producers from DCs may come together and exploit opportunities to create linkages with each 

other,  stimulating the establishment of sophisticated knowledge ecosystems (Bathelt & Cohendet, 

2014). 

Resource-Based View 

At last, Peng (2009) identifies the resource-based view (RBV) as a leg of its strategy tripod. This model 

focuses on the internal determinants of a firm performance and stresses that companies obtain a 

sustained competitive advantage by utilizing strategies that are based on their internal strengths 

and try to neutralize external threats (Barney, 1991; Peng, 2001). The RBV has two fundamental 

assumptions: first, it believes that firms in the same industry may possess heterogeneous resources; 

second, it assumes that resources may not be perfectly mobile across companies (Barney, 1991). 

Firm resources can be categorized in three groups: physical capital resources, human capital 

resources, and organizational capital resources. While the first category includes physical 

technologies, plants and equipment; the second is related to the individual managers and employees 

working in the firm and the third encompasses a company’s structure and its coordinating systems. 

Barney states that “a firm is said to have a sustained competitive advantage when it is implementing 

a value creating strategy not simultaneously being implemented by any current or potential 

competitors and when these other firms are unable to duplicate the benefits of this strategy” 

(Barney, 1991, p. 102).  

According to Barney (1991), in order to create competitive advantage in traditional companies, 

resources need to be valuable, rare, inimitable and non-substitutable. In order to be defined as 
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valuable, resources have to increase a firm’s efficiency and effectiveness by capitalizing on existing 

opportunities or nullifying external menaces. Moreover, they need to be rare as possessing valuable 

but common resources only leads to competitive parity in an industry; thus, companies tend to try 

to obtain a bundle of resources that is unique and could contribute towards the novelty and 

effectiveness. Resources should also be imperfectly imitable meaning that companies that lack these 

assets could not obtain them. Resources can be imperfectly imitable for three main reasons: due to 

unique historical conditions, due to causal ambiguity that arises whenever the connection between 

resources and the sustained competitive advantage is not clearly understood and due to social 

complexity of the phenomena that lead to the creation of the advantage. At last, in order to be a 

source of sustained competitive advantage, there must not be a substitute that in turn satisfies all 

the three aforementioned criteria; indeed, a company could use similar or different resources to 

implement the same strategy that lead to a sustained competitive advantage (Barney, 1991).  

 

 

Figure 7 - Resource Based View's Model 

 

Peng (2001) defines RBV as a theoretical innovation that has experienced a high degree of diffusion 

and visibility. As a matter of fact, RBV has studied and further extended the already existing literature 

on the topic of multinational corporations and strategic alliances, inter alia. More specifically, RBV 

has allowed to identify the nature of the resources and capabilities that are necessary to overcome 

“liability of foreignness”; it has further analyzed the resources that characterize product and 

international diversification and found out that international diversity has a positive impact on the 
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company performance. Moreover, thanks to RBV, it has been underlined how subsidiaries are able 

to help multinationals in the creation of firm-specific advantages and knowledge. Namely, 

capabilities are not anymore treated as a one-way process where knowledge flows from the 

headquarters, but it has been argued that thanks to subsidiaries capabilities and actions, more 

knowledge flows can be created and promoted. Furthermore, the ability to learn from partners 

thanks to strategic alliances represents a resource for a company’s competitive advantage as 

multinationals can learn from local partner by obtaining local knowledge and increasing local 

performance, while local firms can learn from transnational corporation and increase their 

performance. In DCs, where liability of foreignness is even more relevant, strategic alliances 

represent opportunities for local firms to obtain advantages over their national competitors as they 

might be able to enjoy partners’ financial assets and learn from their technical capabilities. In the 

specific case of state-owned enterprises in DCs, Peng (2011) further argues that these companies 

try to develop capabilities through alliances and networks of both national and international 

companies as they are often characterized by a lack of technical, financial and managerial resources.  

As CSP does not represent exactly a traditional firm, but it depicts an initiative that entails 

collaboration among different actors; it would not be possible to talk about competitive advantage 

as C40 does not operate in a competitive environment in which it is in direct rivalry with other 

businesses. Indeed, the aim of the company is that of creating shared knowledge and enhancing the 

position of those involved in their initiative. Therefore, rather than stressing the existence of 

competitive advantage, the RBV will used to identify the resources and characteristics that are 

unique, innovative and can contribute to the growth of CSP. As a consequence, in this study RBV will 

be used in a slightly modified way to examine the internal factors present in the CSP that could 

represent unique resources, would make its strategy sustainable over the long term and would grant 

the opportunity to further grow as a business model. In addition, since CSP is trying to add new 

solutions to existing societal problems, RBV will cover the role of identifying the elements that would 

allow to enhance the creation of societal value and that could form the basis of the success of CSP. 

The study of RBV is also aimed at identifying the elements of CSP’s strategy that would form the 

basis for its replication across different environment and nations. 



   

36 
 

Replication and Adaptation 

Replication is related to knowledge transfer as it concerns leveraging knowledge and is “successful 

when broadly equivalent outcomes are realized by similar means” (Baden‐Fuller & Winter, 2005, p. 

8). Replication is responsible for turning small successes into big ones and it is often problematic as 

processes within a firm are normally built on tacit knowledge (Baden‐Fuller & Winter, 2005). In its 

model of knowledge transfer, Williams (2007) argues that replication and adaptation are two distinct 

constructs and that the first one exists as knowledge is ambiguous while the second since knowledge 

is context dependent. More specifically, according to Argote & Ingram (2000), there are three 

repositories of knowledge within a firm, namely members, tools and task, further repositories are 

the networks that connect them and a firm’s performance is affected by the degree of compatibility 

of these networks with each other and the external environment. Furthermore, knowledge is both 

causally ambiguous and context dependent; causally ambiguous as knowledge is incorporated in a 

firm’s routines and context-dependent as “knowledge integrates components of knowledge—such 

as people, personal networks, or information—which vary between settings” (Williams, 2007, p. 

879). Even if adaptation and replication are two different mechanism for the transfer of knowledge, 

they are used simultaneously by firms; firms also tend to use more replication and copy exactly their 

practices if organizational knowledge is ambiguous, while they adapt more if organizational 

knowledge is context-related (Williams, 2007).  

Since DCs are characterized by institutional voids, multinational corporations must decide whether 

they can replicate the business models developed in more advanced economies. Indeed, 

multinationals tend to have a unique competitive position in DCs due to their brand, credibility and 

know how; hence, they could exploit this advantage and build strategies around it. However, this 

might limit companies to serve only the global segment of the market and transnational enterprises 

would be able to serve only those customers that have similar needs and characteristics to the ones 

in their countries of origin. Therefore, in order to reach other segments, multinationals need to tailor 

their products, processes and organizational structures to the voids present in the institutional 

environment. Adaptation is necessary and it should be fostered through local knowledge, as changes 

in products, distribution channels and in the way in which talent is attracted are fundamental 

(Khanna & Palepu, 2010). Fit to the environment is an important determinant in both subsidiary’s 
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survival and success; and adaptation should be conducted based on the relevant features of a 

market, such as the institutional and market dimensions (Szulanski & Jensen, 2006). Nonetheless, 

firms would choose to localize by adapting their strategy only if the benefits arising from it would 

surpass the additional coordination costs (Khanna & Palepu, 2010). In fact, it is often assumed that 

transfer of knowledge occurs without difficulty, but, in reality, many practices are complex and 

causally ambiguous, thus difficult and expensive to both replicate and adapt (Szulanski & Jensen, 

2006). Moreover, multinationals might decide to engage into partnerships with local firms to 

overcome the lack of local knowledge, although institutional voids could complicate the acquisition 

of new capabilities through collaboration (Khanna & Palepu, 2010). 

Adaptation is considered a crucial element in the transnational transfer of firm specific practices and 

there exist two different approaches related to the successful adaptation of organizational practices. 

Namely, the first approach underlines that adaptation should be conducted as fast as possible by 

conducting significant changes in different aspects; the second one stresses the need to preserve 

the original practice and highlights the fact that changes should be done gradually and one at a time. 

The first approach enhances knowledge transfer whenever extensive adaptions can be stabilized 

and institutionalized without having to refer to a working example, while the transfer is jeopardized 

in the opposite case (Szulanski & Jensen, 2006). On the other hand, replication is defined as the 

creation of value through the discovery and refinement of a business model that can be operated in 

different geographical settings and has been tailored by choosing the necessary elements to 

replicate, creating the capability of transferring knowledge and by maintaining the business model 

in operation after its replication. In order to identify this business model, replicators adopt a two-

phase strategy of exploration and exploitation. The first phase encompasses activities to uncover 

the Arrow core that incorporates all the information that lead to the creation of a business model 

with value-creating potential. Namely, it defines which features are replicable, how these features 

are developed, and it identifies the traits of an environment in which it is worth replicating. The 

Arrow core is based on the idea that information is not rivalrous in use, thus it could be used multiple 

times without limiting its availability to further use (Winter & Szulanski, 2001). The second phase is 

the one of exploitation in which the model is stabilized and used on a large scale. During this phase, 

it often emerges a successful case that is considered the guiding one, the historical template; the 

template normally has characteristics not present in the Arrow core and it is a repository of process 
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knowledge that would need to be replicated (Baden‐Fuller & Winter, 2005; Winter & Szulanski, 

2001). The second phase also represents an opportunity of learning for the firm as increasingly 

complex working examples are developed and the central organization creates dynamic capabilities 

to support the replication (Winter & Szulanski, 2001).  

Baden‐Fuller & Winter (2005) state that firms not only use templates for replication but also 

principles; both of them are used through codification but while principles are aimed at creating a 

sense of orientation with some minor goals, templates provide more detailed steps and way to reach 

them. A template is a working example and require multiple observations by the replicators; instead, 

principles seize knowledge at a more profound level, and they study what features can create which 

results and why. While a template is a more concrete example, principles can be broad and abstract. 

The choice of whether to use templates or principles is affected by four distinct factors: external 

context, control and monitoring, process uniqueness and motivation. Templates are preferred 

whenever it is feasible to identify places in which an economic success is assured, when the 

processes are simple to monitor but the outcomes are not, when the level of background knowledge 

of front level employees is low and when workers have a strong sense of detachment from the 

hierarchy of the organization; the principles are used in the opposite cases.  

Baden‐Fuller & Winter (2005) further argue that replication is a key tool to provide change within a 

firm and that replication concerns ways of doing things rather than copying exactly practices and 

routines since people and the environment always change. Indeed, Popper states that “All the 

repetitions which we experience are approximate repetitions; and by saying that a repetition is 

approximate I mean that the repetition B of an event A is not identical with A, or indistinguishable 

from A, but only more or less similar to A” (Popper, 1959, p. 420). Moreover, by studying IKEA, 

Jonsson & Foss (2011) further add the concept of flexible replication that encompasses creating a 

hierarchy within the replication and copying uniformly the higher-level features while lower-level 

ones are allowed to vary. This approach simplifies organizational learning and utilizes multilateral 

knowledge flows to overcome the integration-responsiveness issue, thus granting relevance to both 

economies of scale and benefits arising from the ability to service various and varied customer 

demands. By taking as an example IKEA’s hierarchical approach to replication that divides replication 

in different features, some of which are copied across stores while other changes, Jonsson & Foss 
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(2011) conclude that flexible replication is particularly accustomed for heterogeneous international 

markets. 

 

Table 1 - Summaries of theories and related research questions 
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Analysis & Discussion 

Citizens’ consumption of goods has increased during the last twenty years in BR due to the economic 

growth occurred in the country. As predicted by Slipa Kaza et al. (2018), with the enlargement of the 

middle class, the consumption is expected to increase, especially as the nation is trying to affirm 

itself as one of the most important worldwide (IFC (World Bank), 2014). BR became one of the 

world’s fastest-growing economies (Hanson, 2012) regardless the nationwide economic recession 

in 2015 and 2016. It is the eight largest economy by nominal gross domestic product (GDP) 

worldwide and the seventh largest by purchasing power parity (IMF, 2019), while being the fifth 

most populated country (IBGE, 2017), as well as the fifth largest (IBGE, 2016). The outstanding 

growth of the GDP per capita between 2003 and 2012 of about 21% has been accompanied by a 

likewise spur in the generation of MSW due also to the population growth. Indeed, W generation 

has experienced an increase of 21% over the same 10-year time span. Nonetheless, W collection 

procedures have struggled to keep the pace and are often considered inadequate and major 

investments are required in order to modernize the sector (IFC (World Bank), 2014). 

In 2015, only 58.7% of all MSW received the appropriate final disposal and the remaining 41.3% was 

inappropriately placed in open dumps or controlled landfills (Alfaia, Costa, & Campos, 2017). 

According to the Brazilian Association of Special Waste and Public Cleansing (ABRELPE) ((ABRELPE, 

2015), there are still large investments required to reach the universalization of the W service in BR 

in the coming years. Whereas that this goal should be achieved by 2031, the need for an average 

annual investment of around R$ 700 million for solid WM systems is pointed out in order to reach 

the objective set by BRan laws. The investments required for the treatment of solid W should also 

be gradually reduced as a decrease in the generation of W will happen, as recommended by the 

national laws. According to ABRELPE's assessment, based on experience with other countries, 15 to 

20 years will be needed to reduce solid W generation in BR. As a matter of fact, the so-called National 

Solid Waste Policy (PNRS), introduced in 2010, created a new regulatory framework having as a 

guiding principle the non-generation, reduction, recycling, environmentally appropriate treatment 

and disposal of solid W (ABRELPE, 2015). In it are considered “a group of actions related to solving 

the problem of solid W, considering its political, economic, environmental, cultural and social 

dimensions under the premise of sustainable development” (Brasil, 2010, Chapters 2, Article 3rd/XI; 
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SOUSA, 2012). Nevertheless, as previously stressed, little has changed since the introduction of this 

law as much of solid W still goes to inappropriate final destinations, even if the situation is being 

ameliorated by the substitution of open dumps with controlled landfills. The original deadline for 

the closure of all open dumps in BR, according to PNRS, was August 2014 (Alfaia et al., 2017). 

However, by May 2019, almost five years after this legally established deadline, the objectives have 

still not been met (Maciel & Agência Brasil, 2019). 

In the analysis section, after having presented data gathered from secondary sources and interviews, 

in every section, there will be a discussion about what the findings entail and further on in the 

conclusion it will be presented how they affect CSP project and replication. 

Institutional Framework 

Formal Institutions 

Federal Laws 
 

Since the 1960s, discussions about environmental issues have intensified worldwide and they have 

spurred the creation of an environmental movement that resulted in the establishment of different 

conferences and legally binding documents signed by several governments across the globe. In BR, 

the first legal efforts to deal with the issue of WMs started in 1980s, however the first actions were 

implemented only in the 1990s in order to follow the goals of Agenda 21. Agenda 21 is the main 

document produced and endorsed by the United Nations Conference on Environment and 

Development (the “Earth Summit”) held in RJ in 1992 and it is considered as a reference document 

that should create a baseline for nations to design and manage actions leading towards a balanced 

use of environmental assets (de Lorena Diniz Chaves, dos Santos Jr, & Rocha, 2014). The agenda 

stressed the importance of a deep restructuring of W policy worldwide, it provides strategies for the 

creation of sustainable development by identifying four action areas, namely the need to minimize 

W, increase W reuse and recycling, enlarge W services and lead to proper W disposal. It has also 

specified the need to translate these goals into national policies; in the specific case of BR, the 

federal government has required the states and municipalities to design public policies to promote 

WM; the aforementioned policies have been responsible for organizing the sector and enhancing 
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the institutional capabilities. This decision is dependent on the fact that, according to the BRan 

Constitution, the municipalities need to legislate on issues that relate to local interests and this 

includes urban cleaning (Firmo, Mariano, Lucena, & Jucà, 2014). Nonetheless, the implementation 

of these laws has represented a great challenge also due to the deeper structural transformation 

that has occurred in the country during the second half of the 20th century (de Lorena Diniz Chaves 

et al., 2014). Indeed, the creation of the first nationwide W policy has occurred after more than 20 

years of discussion and 29 years after the implementation of the National Policy on the Environment 

(Law no. 6938/1981). During this lapse of time, other policies have been established, the most 

important of which is represented by the National Sanitation Policy, that is aimed at creating an 

ecologically balanced environment, defines the concept of basic sanitation and it is based on the 

principle of universalization (Alfaia et al., 2017; Besen & Fracalanza, 2016). Further, the former law 

assigns to the municipalities the responsibility of sanitation services (Marchi & Trocoli, 2011). The 

relevance of this law is also dependent on the fact that the PNRS is subordinate to it as solid WM is 

one of the four components in which the public sanitation services are divided into.  

“The PNRS is a formal institution, whose broad and neutral definition, constitutes a social structure 

formally codified (written) and legitimized” (Maiello, Britto, & Valle, 2018, p. 32). More specifically, 

the policy has as a target the 3Rs (reduce, reuse, recycle) and it is focused on a process of 

cooperation in which all the people involved in the entire supply chain share responsibilities towards 

W (de Lorena Diniz Chaves et al., 2014). In addition, the main strategic objective of the PNRS is to 

allocate as little as possible to the landfills by reducing the volume of solid W, recovering all the 

material and the energy potential that can be used (Grisa & Capanema, 2018). Indeed, the 

“expressed purpose of this sweeping regulatory policy is to internalize costs and liabilities to 

manufacturers and consumers while establishing and promoting reverse logistics and product or 

material stewardship” (de Sousa Jabbour, Jabbour, Sarkis, & Govindan, 2014, p. 1). The more specific 

goals entail the creation of a WM hierarchy, the adoption of clean technologies, the creation of 

incentives for the recycling industry and the prioritization of green government procurement. In 

order to reach these goals, not only the private sector is required to establish recycling functions for 

different kind of W and to develop reverse logistic systems, but also public practices are influenced. 

As an example, municipalities need to develop a Solid W Integrated Management Plan (PGIRS) for 
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the next 20 years revised every 4 years and they have to promote environmental education (Alfaia 

et al., 2017; de Sousa Jabbour et al., 2014).  

Moreover, as stressed by Grisa & Capanema (2018) PNRS presents short-, medium- and long-term 

goals. The first encompass preparation and updating of the W plans; technical training and 

implementation of scale production solutions for solid W; creation of a fee linked to the payment of 

WM; and adoption of an integrated long-term vision based on cooperation among the different level 

of governments and the private sector. Reverse logistics, recycling and recovery of W are perceived 

as medium-term goals; the first is related to the polluter pays principle and assumes that everyone 

in the supply chain that create a negative environmental impact should be responsible for it. W 

recovery and treatment is instead related to the promotion of adequate WM through techniques 

that have already been used in developed countries and that entails a better reuse of W, as an 

example through composting, bio-methanization or heat valorization. In the long-term agenda, 

environmental education and behavioral change of society are pinpointed as necessary components 

to develop structural changes, and to lead to the reduction of W generation and sustainable growth 

(Grisa & Capanema, 2018). The law also recognizes the relevance of collaboration between different 

public institutions, governmental level, the private sector and other members of the society (Alfaia 

et al., 2017), although the municipalities still bear the most responsibility as they represent the 

closest administrative public body that deals with everyday issues and can act locally (de Lorena 

Diniz Chaves et al., 2014). The multidimensionality of this policy is based on the principle that WM 

goes beyond the sanitation sphere and it has also economic, social and environment impact; hence, 

the policy represents the need for intersectoral laws that can hinder challenges and foster 

opportunities in the W sector. W could represent a challenge if it is not properly managed but also 

an opportunity since the PNRS might push companies to redirect their strategy and to adopt more 

sustainable solutions (de Sousa Jabbour et al., 2014; Maiello et al., 2018).  

In order to better clarify the current situation in BR, it is relevant to stress that there exists a distance 

between policies as codified by national laws and what is implemented (Maiello et al., 2018). This is 

exemplified by the fact that by August 2012, States and Municipalities should have submitted their 

compliance plans but only 5% of them had done so by that time and by the end of 2016 some local 

councils hadn’t still done it. The main goals stipulated in the PNRS were and are still far from being 
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achieved as many municipalities do not have a PGIRS, the dumps still exist, and few adjustments 

have been made to dispose less W in landfills (Alfaia et al., 2017; de Sousa Jabbour et al., 2014; SNIS, 

2019). The hierarchy established in the PNRS is in line with the best international practices. However, 

it is an immense challenge to BRan regional contradictions and diversities, and its application 

presupposes a great change of culture (ABRELPE, 2015; Grisa & Capanema, 2018). Indeed, although 

municipalities must develop a PGIRS and promote capacity building, many of them have financial 

and institutional difficulties. This makes it necessary to coordinate the three federated entities, as 

well as the use of public management instruments such as consortia and agreements. State 

governments can provide technical assistance and promote programs between regions in ways that 

reduce costs to cities. In addition, they can carry out actions such as regionalization studies, regional 

and intermunicipal plans. The states can also assist in the formation of consortia, which would allow 

regional planning and management sharing. The regionalized provision of services would enable an 

increase in the scope of WM and the creation of permanent and trained technical teams (ABRELPE, 

2015; Grisa & Capanema, 2018). Thence, it has been deemed relevant to further study the specific 

laws of the state and city of RJ to provide a better understanding of the current situation in the 

former BRan capital. 

State and Municipal Laws 
 

In the state of RJ, since the creation of its Constitution in 1989, different policies and laws related to 

the solid W sector have been implemented. According to the State Constitution, it is the common 

competence of the municipalities to protect the environment, fight pollution, promote housing 

construction programs and improve housing conditions and basic sanitation (Maiello et al., 2018; 

Paraiba do Sul Prefeitura, 2018). Law no. 4,191, of September 30, 2003 created RJ’s State Policy on 

Solid W. This policy encompasses and defines the different phases of the sector, from generation to 

final disposal, as it establishes principles, procedures, standards and criteria regarding the 

generation, conditioning, storage, collection, transportation, treatment and final destination of solid 

Ws in the state of RJ. It provides guidelines as well as incentives for the correct management of W, 

mainly through the use of recyclable products, environmental certification and the reduction of 

packaging (Estado do RJ, 2003; Maiello et al., 2018; Paraiba do Sul Prefeitura, 2018). While Law no. 

6,805/2014 is aimed at integrating the previous law with the PNRS, by including the concept of 
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reverse logistics, the State Plan for Solid W (Pers), from January 2014, provides policy guidelines and 

identifies 11 categories of goals that needs to be achieved in distinct periods within a ten year span. 

This is particularly relevant since it fosters a movement towards a WM regionalization through the 

creation of intermunicipal consortiums in the state’s 92 municipalities and it is in line with the 

programs that the state has established since 2003. In summary, it focuses on the final disposal of 

W and on its downstream process, and promote the integration between the policy and both state 

and municipal plans regarding the production of W, its reduction and regulation (Estado do RJ, 2003; 

Maiello et al., 2018; Paraiba do Sul Prefeitura, 2018). 

In the more specific case of the metropolitan area of RJ, the requirement to draw up the MSW 

Management Plan came with the publication of Municipal Law No. 4,969, in 2008, which sets forth 

objectives, instruments, principles and guidelines for the Integrated Management of Solid W within 

the Municipality of RJ (SMAC, 2015b). The PGIRS was published in December 2015 and it is in line 

with the PNRS as it wants to protect public health and the quality of the environment; encourage 

the reuse, recycling and recovery of municipal solid, and ensure adequate final disposal of W. 

Further, the Plan defines the role of the private sector and civil society in WM and their 

responsibilities in meeting the objectives of the city's environmental policy. Moreover, the PGIRS 

sets as an objective the reduction by 20% of greenhouse gases by 2020 as a response to the 

commitment made with C40 and the COP 21 (SMAC, 2015b). In order to do so, the city is currently 

trying to reduce the amount of W sent to final disposal with the adoption of alternatives for 

valorization and generation of energy from MSW, such as the ones encompassed in the CSP project. 

The Biomethanation (BM) process pilot will be able to reuse the organic fraction of the residues 

through energy generation and composting. At the end of 2020, it is estimated that 35% less W will 

be sent to the landfills. In addition, the PGIRS wants to ensure the closure of open dumps and some 

controlled landfills and the proper operation of the most modern ones; while encouraging not only 

reverse logistics but also awareness-raising, informational and educational campaigns. At last, Pers 

also ensures the metropolitan dialogue with different actors and fosters the creation and 

implementation of separate collection (SMAC, 2015b). 
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Figure 8 - BR Policy Hierarchy Framework 

 

Informal Institutions 

Catadores 
 

While the above-mentioned laws relate to the formal institutions that characterizes the BRan 

society, it is important to stress the role of “catadores” or W pickers in order to highlight the existing 

national social norms and conventional beliefs. When analyzing recycling in BR, it should be 

considered that this activity is very dependent on the garbage collectors. W pickers are important in 

the process of selecting recyclable materials and contribute to the MSW management, but are 

subject to very precarious working conditions (Grisa & Capanema, 2018). According to IPEA (2013), 

there are thousands of scavengers that work directly in the collection, separation and sorting of W. 
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Because they suffer from an infinity of social and economic deficiencies, they are the most fragile 

part of the chain, almost always dependent on the action of the middlemen and industries, which 

determine the prices, volume and conditions of the materials that will be acquired. Even so, 

catadores are key players in the whole process, as they accounted for almost 90% of all material that 

was recycled in BR in 2013 (IPEA, 2013). In this context, as Benvindo ( 2010, p. 71) stated, "there is 

no recycling without a “catador””. Historically, this activity is based on informal relationships without 

official registration and this makes its recognition by public administration bodies and research 

institutions difficult. The problem of informality is even more worrying when considering the 

conditions of risk to the health of these workers, since they are stripped of any social insurance in 

case of an accident or illness that makes them unable to work for a certain period (IPEA, 2011, 

2013a). 

These, among other factors, cause this activity to be considered unhealthy to a maximum degree, 

requiring greater care in terms of protection and equipment (Oliveira, 2011). As if the reality of 

precariousness in the workplace was not enough, the scavengers, even when performing a task that 

is recognized as beneficial to society, also suffer from a series of prejudices due to the very nature 

of their activity. In some cases, conflict relationships are observed with residents near to storage 

sheds of recyclable material or W sorting stations. There have been reports of criminal fires in these 

places, in an attempt to force the scavengers to look somewhere else. In this sense, these workers 

face a paradoxical situation. On the one hand, they are responsible for the transformation of garbage 

into material of interest, which gives them a central role in a wide circuit of production and 

consumption of goods and characterizes them as real environmental agents as they perform a work 

essential in the control of urban cleaning. On the other hand, these workers occupy a marginal 

position in society, with few opportunities in the labor market, given their lack of vocational training, 

being poor and relegated to suburban and marginalized geographical spaces, as well as suffering 

from different types of exclusion in the consumer market and in the dynamics of social relations 

(IPEA, 2011, 2013a; Magalhaes, 2012; Oliveira, 2011). Nonetheless, it is worth noting that the formal 

participation of W pickers in the selective collection in partnership with public entities accounted 

for 36% of the total mass of 1,5 thousand tons selectively collected in 2017 (SNIS, 2019). This 

percentage varies widely across different areas of the country as it accounts for almost 92% of W 

selectively collected in the North region, only 22% in the South and 42.6% in the South-East region, 
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the one of RJ. According to SNIS (2019), there existed, in 2017, 1,153 W picker organizations 

distributed in 813 municipalities, with more than 28.9 thousand collectors associated. 41.6% of the 

W pickers lived in the South-East of the country (IPEA, 2013a).  

The model of the current cooperatives of W collectors, marked by the partnership with the municipal 

governments, spread throughout BR from the beginning of the 1990s. This partnership is essentially 

carried out by the municipal governments that sell equipment and collection vehicles and the 

cooperatives that offer their workforce (Magni & Günther, 2014; Ribeiro & Besen, 2007). In the BRan 

legal system, there is a clear incentive for the formation of cooperatives and associations since, in 

the Federal Constitution, there is a license for their formation without the necessity of being 

authorized and they are given a differential treatment in tax terms and expressed support (Brasil, 

1988, Art. 146 & 174). Moreover, in 2002, W picking has been recognized as a profession (Besen & 

Fracalanza, 2016). More recently, the PNRS has given the Federal Government and Municipalities 

the duty of integrating cooperatives of low-income W pickers with public selective W collection and 

has even conferred responsibility on the improvement of their working conditions (Brasil, 2010). The 

PNRS provides for a fixed remuneration, in addition to the value of the separated and sold material, 

as well as minimum health conditions. However, Maiello (2019) points out it is difficult to formalize 

a cooperative as the costs are really high and that it would be needed more involvement of the 

formal public institutions.  

Cultural Approach 
 

Selective collection is one of the main instruments of the PNRS that implements it with the 

participation of cooperatives and through various obligations to consumers (V. F. Baptista, 2015). 

Nevertheless, “one cannot institutionalize a law and make it legitimate and recognized by the 

community without its principles belonging to or being in consonance with the habits of the 

community.”(Maiello et al., 2018, p. 47). Hence, it is worth stressing that in 2018 only 22% of the 

BRan municipalities had selective collection services. This data carried out by CEMPRE (2019) shows 

the increase of access to recycling compared to previous years but also points out that only 17% of 

the BRan population is served by this service (35 million people). In addition, these services are very 

concentrated in the South and Southeast of the country as 83% of the cities that have collection are 

in these BRan regions. Even though this data are the most recent one, they are not indisputable as 



   

49 
 

in the past in the specific case of selective collection, national surveys have presented incompatible 

data (Conke & do Nascimento, 2018). According to the country's main reports, the number of 

municipalities with selective collection programs was 14%, 20%, 32% and 60% in 2012, as presented 

by CEMPRE (2012), SNIS (2014), IBGE (2012) and ABRELPE (2012) respectively. 

In order to address this problem, it has been deemed necessary to present data also about the 

perception of W collection by BRans. Beltrame & Lhamby (2013) in their survey noted that 54% of 

the interviewees did not have contact with this practice. When questioned about the selective 

collection of urban W in their city of origin, respondents, in the majority (67%) said they knew the 

procedure. It was also discovered that about 60% believe that the selective collection brings benefits 

to the environment directly. Furthermore, an Ibope survey, held in May 2018 in which 1,816 people 

were interviewed in all states and the Federal District, shows that 88% of respondents say they care 

about the environment and 97% say they think recycling is important. However, 66% of them know 

little or nothing about selective collection and 39% of the population does not even separate organic 

W. In addition, 50% do not use any selective collection service and 59% do not know who performs 

the recycling of materials in BR (Gama, 2018; IBOPE, 2019). Another factor that is shaping the W 

sector is the fact that in BR the W collection fee has always been very low. In addition, BRans are 

tired of the many taxes imposed on them regardless of the precarious public services; hence, the 

population has many doubts about the constitutionality or the legality of the Garbage Fee that began 

to be imposed by the BRan municipalities in the last years (JusBrasil, 2017). 
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Figure 9 - Results of IBOPE Survey –1 

 

Discussion 

For what concerns what Puffer et al. (2009) define as formal institutions, it is believed that the PNRS 

managed to develop a new vision related to WM and the creation of sustainable practices by 

indicating an order of priority related to this sector. The PNRS could be considered as a best case 

and an example of success since it “brings together the set of principles, goals, instruments, 

guidelines, targets and actions adopted by the Federal Government, alone or in cooperation with 

States, Federal District, Municipalities or private actors, with a view toward integrated management 

                                                           
1 Gama (2018) Graphics and Data – Own Translation 
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and environmentally sound solid WM” (Brasil, 2010, Chapter 1/Art.4th). The UN deems this law as a 

successful national action related to WM for its capacity of connecting the public and private sphere 

and to hierarchically manage W and since it is in line with the legal principles present in more 

advanced economies (Grisa & Capanema, 2018; Rodic-Wiersma, 2013). Nevertheless, as previously 

mentioned, in order to reach the objectives, set by this national policy, an investment of R$ 11.6 

billion in infrastructure is required up to 2031 and of about R$ 15 billion per year for full operation 

of the system. The PNRS is a successful policy also because of the attention that it provides to the 

collaboration with the informal sector (Maiello, 2019; Rodic-Wiersma, 2013). Indeed, one of the 

most relevant changes in the last 10 years in DCs has been the increasing integration between the 

formal and informal W sector. This is mainly due to the fact that between 20 and 30% of total W in 

low-income countries is recycled thanks to informal microbusinesses (Mavropoulos, Wilson, Velis, 

Cooper, & Appelqvist, 2012). In this scenario, BR might represent a best case because of its decision 

of creating a hybrid model where responsibilities, benefits and profits are shared between 

municipalities and W cooperatives (Besen & Fracalanza, 2016) and because informal workers can be 

classified in the second and third category identified by Wilson et al. (2006), since they can directly 

separate W in communal bins and at disposal sites. 

The municipality of RJ further represents a best case as the PGIRS is in line with the PNRS and it also 

aims at generating social benefits and pursues economic sustainability of W services, promoting 

sustainable development. The alternative of BM was also identified while seeking to reduce the 

emissions from the collection and transportation of MSW, to foster the optimization of the W 

transfer logistics and to help the city of RJ in reducing the amount of W sent to landfill. This 

alternative will allow the widening of the large-scale separation of the recyclable fraction of 

household W. The resulting organic fraction will then be processed in the BM Units or composted. 

Hence, in terms of the first pillar of institutions, the regulatory one, BR and RJ can be ranked as 

developed markets according to Khanna & Palepu (2010)’s classification, as they do not lack 

undeveloped formal institutions and PNRS would like to entail a strong reliance on formal 

institutions. This is an advantage for CSP since, in the word of Baptista (2019), “It is easier to make 

the case when you have supporting legislation and then again from our side it seems more credible 

what the city is proposing because it seems more certain”.  
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It was also verified that, regarding the perception of BRans about the importance of practicing the 

selective collection, they consider it important. Therefore, in the normative and cultural-cognitive 

pillars of institutions, there is a field for the teaching and practice of selective collection and 

amelioration of WM. However, the formal institutions are not characterized by a strong level of what 

Overå (2006) defines as macro-level trust, since the citizens are against the garbage fee and there 

exists a distance between policies and what happens in practice. Moreover, it is possible to state 

that even meso-level trust in the catadores organization is lacking, since there have been episodes 

of social exclusion and violence against them. Hence, BR and RJ are outlined by a peculiar case in 

which the formal institutions are worth of most advanced economies, but they are not fully applied 

in practice as they are not supported by the presence of macro and meso level trust, even though 

there is a field for the betterment of WM.  

Industry Analysis 

National and Municipal Analysis 

In BR, there exist different management bodies of solid W and urban cleaning services; this sector is 

managed either directly by public administration or public companies or indirectly by autonomous 

government organizations or public-private entities (SNIS, 2019). The direct public administration is 

indisputably the most present management body in the BRan municipalities. Based on information 

from the 3,556 participants in 2017, this type of legal body covers 93.9% of all municipalities; public 

companies come in second place, with a rate of 3.2%, followed by autonomous government 

organization, “autarquia”, with 2% and, finally, public-private entities, whose result stand at 0.9% 

(SNIS, 2019). The comparison between the information on the number of municipalities and the 

respective urban population highlights the fact that even if 93.9% of the management bodies are 

direct public administration, the urban population linked to them is only 69.4%. In the case of 

autonomous government organization and public-private entities, the opposite occurs as almost 

20% and 7.7% of the overall population are handled respectively by “autarquia” or PPPs.  

The national average of domestic W collection service in relation to the total population is 91.7%, 

while the average for those towns with a population of less than 30 thousand is only 75%. This 



   

53 
 

percentage is directly proportional to the number of inhabitants, as an example, the average for 

cities with more than 1 million inhabitants is almost 98% and stands at 99.4% in the case of São 

Paulo and RJ. In the two aforementioned cities, it is estimated that only 100 thousand people are 

not attended by W collection services out of a total of more than 18.6 million (SNIS, 2019). Further, 

just over half of the municipalities (54.8%) have a PGIRS. The presence of the plan tends to increase 

as we move from smaller to larger population ranges of the municipality, varying from 49.1% in 

municipalities from 5,001 to 10,000 inhabitants to 83.3% in those with more than 500 000 

inhabitants (IBGE, 2018). 

 

 

Figure 10 - Coverage rate of domestic W collection, in relation to the level of population in municipalities2 

 

The figures for the generation of MSW show an annual total of 78.4 million tons in the country in 

2017, representing an increase of about 1% in relation to 2016. The amount collected in 2017 was 

71.6 million tons, registering a collection coverage index of 91.2% for the country, which shows that 

6.9 million tons of W were not collected (CEMPRE, 2017, 2019; SNIS, 2019). Regarding the final 

                                                           
2 SNIS (2019) Data – Own Graphic and Translation 
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disposal of MSW collected, there were not any advances compared to the scenario of the previous 

year, with only about 42.3 million tons of MSW, or 59.1% of the collected, disposed properly. The 

remainder 40.9% was dumped in inappropriate places, totaling 29 million tons of W, which do not 

receive the appropriate measures. The total generation of W increased 1% between 2016 and 2017, 

reaching a daily total of 214,868 tons of MSW in the country, or 1.035 kg per inhabitants per day of 

which only 0.95 kg was collected (ABRELPE, 2018; CEMPRE, 2019; SNIS, 2019).  According to the 

CEMPRE (2017), 51.4% of the collected W is organic matter, 16.7% others and 31.9% refers to the 

main "dry recyclable materials" - paper and cardboard (13.10%), plastic (13.5%), metals (aluminum 

0.6%, steel 2.3%), glass (2.4%). 

 

 

Figure 11 - BRan W Composition3 

 

Further, as previously underlined, the selective collection is still not a reality in most of the BRan 

municipalities. It is estimated that just 35.3% of them has some form of selective collection. 

Moreover, if it is considered that 36.3% do not have information about the collection system, the 

percentage falls to 22.5% of the BRan municipalities. The lack of this service occurs more noticeably 

in municipalities of small size, where only 29% have it, while it is more frequent in bigger 

                                                           
3 Cempre (2017) Data – Own Graphic and Translation 
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metropolitan centers, as more than 93% of cities with more than one million people have them 

(SNIS, 2019). 

 

 

Table 2 - Scope of The Domestic W Selective Collection Service4 

 

In the specific case of RJ, it has not been possible to find exhaustive data from 2017. For this reason, 

it has been deemed appropriate to present the most complete data even if they were not as recent 

as the national information. Considering the population estimated in 2014, COMLURB stated that in 

the city of RJ on average a Carioca produced 1.43 kg/day, considering the total W of the city; 0.76 

kg/day, considering household W only (SMAC, 2016). There has been a growth of household W from 

1,651,119 tons in 2010 to 1,757,8999 tonnes in 2017, but it is possible to see a decrease in the last 

2 years before 2017, which may reflect the situation of economic recession in which the country is. 

Considering that the population was 6,476,631 inhabitants in 2017, each resident of RJ produced 

271 kg per capita per year or 0.74 kg per day. The results showed that organic W accounted for 32% 

of the total W collected by COMLURB and was the largest component of the household W stream 

(49.2%), followed by recyclables (44.3%) and other components (6.5%), showing consistency with 

                                                           
4 SNIS (2017) Data – Own Table and Translation 



   

56 
 

the results of the previous years (Quintaes, Amorim, Conde, Lourenço, & Hinojosa, 2018; SMAC, 

2016). 

 

Figure 12 - RJ W Compostion5

 

 

Porter’s Five Forces  

By using Porter’s Five Forces Model, it is possible to provide a general framework about the WM in 

RJ. The Municipal Company of Urban Cleaning (COMLURB) is the largest public cleaning organization 

in Latin America. It is a public-private organization and a joint-stock company, whose majority 

shareholder is the City of RJ, representing what Bel & Warner (2008) defines as an hybrid model. Its 

main objective is urban cleaning in RJ, having as main tasks the cleaning services of public places and 

transfer, treatment and disposal of MSW (COMLURB, 2009, 2017). When considering rivalry among 

existing competitors, it is fundamental to stress that COMLURB has obtained the monopoly of the 

landfill sites where the final W lies and it is considered by the Municipality of RJ as the competent 

municipal body responsible for the management and execution of the Urban Cleaning System. 

Moreover, COMLURB has been given the concession of urban cleaning services for an unlimited 

                                                           
5 Quintaes et Al (2018) Data – Own Graphic, Translation and Calculation 
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period of time, and it also gains money through the compulsory payment of the garbage fee from 

Cariocas and the outsourcing of some functions. Indeed, for the proper final destination of the solid 

W, COMLURB signed a Concession Agreement with the company CICLUS until the year 2026, 

renewable for five more five years. This contract has as its object the implementation, operation 

and maintenance of W Transfer Stations - ETRs and the W Treatment Center - CTR-RJ, in Seropédica 

(COMLURB, 2017; EPOCH TIMES, 2014; RioOnWatch, 2015; SMAC, 2016). CICLUS receives all the 

solid urban W sent to it by COMLURB. 93.2% of the solid W stream generated in the City is destined 

for CTR-RJ after passing through the ETRs. CTR-RJ brings together cutting-edge technology, 

unprecedented in Latin America, to guarantee the proper destination of W, without risks to the 

environment. In the course of 2014, this unit received, on average, 9,227 tons of garbage per day 

from the of which 4,900 tons were household W. The remaining 6.8% is divided as follow: 0.5% goes 

directly to selective collection and 6.3% to CTRGericinó (SMAC, 2016).  Of all the collected W, 90% 

is handled by COMLURB before arriving to its final destination. Indeed, other private pick-up services 

account for the 10% of the collection process (SMAC, 2016). “Recycling cooperatives or private 

companies buy the recyclable materials from the condominium and provide the pick-up services. 

The for-profit centers sort and assemble the materials into much larger packages. Acting as dealers, 

these centers then sell the materials by the ton to private companies” (RioOnWatch, 2015, para. 3). 

However, there is virtually no competition as only some specific kinds of W can be picked up by 

private services (Maiello, 2019). 

 

 

Figure 13 - W Collection RJ 

 

W pickers found themselves in a peculiar situation since they operate both as suppliers and 

substitutes to W collection companies, thus granting to the industry a low level of threat of 
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substitutes and bargaining power of suppliers. They are suppliers since they directly collect 

recyclable materials and sell it to W firms and substitutes because they provide a service that should 

be guaranteed by the enterprises they sell to. Hence, as previously specified, collectors perform a 

productive activity that create aggregate value over certain recyclables materials. Nevertheless, this 

scenario reveals a paradoxical situation for the recycling workers, since these workers occupy a 

marginal position in society that has its causes in the few opportunities and accesses to the formal 

and consumer labor market, lack of vocational training and other types of exclusion derived from 

power relations in society and the economic system (V. F. Baptista, 2015; IPEA, 2013a; Prieto 

Sánchez, 2018; RioOnWatch, 2015). In the context of RJ, in 2013, there were 39 W pickers' 

organizations in operation. 31 of these entities collected the average monthly amount of 2,596 tons 

of recyclable material. Subsequently, these organizations sold recyclable materials to companies 

that act formally and informally. SMAC (2015a) explains that there are 45 receiving companies that 

operate in small and medium deposits where they concentrate their recyclable products and 

commercialize them to 4 or 5 of companies that have large deposits and equipment to recover, 

transport, transform and sell to the large recycling industry. 

More generally, in the state of RJ, in 2013, the average wage of catadores (653.15R$) was higher 

both than the national average for people working in the same sector and the minimum wage (IPEA, 

2013b). Further, Maiello (2019) even states that some of them in 2018 were able to reach 3,000 or 

4,000 R$ per month. In addition, compared to national average of catadores, in this region, there 

were lower level of illiteracy, higher percentage of completion of elementary and high-school 

education, higher level of social security coverage (IPEA, 2013b). However, de Medeiros & Macêdo 

(2006) point out that the catadores are characterized by an “exclusion by inclusion”, in which the 

collectors are socially included by the work, but excluded by the activity they perform . Moreover, 

this economic occupation is considered more informal than formal work, as it is carried out by a 

population in socioeconomic conditions of extreme poverty, vulnerability and precariousness 

(Cohen, Ijgosse, & Sturzenegger, 2013; Prieto Sánchez, 2018). In fact, the biggest open-air landfill in 

South America, Jardim Gramacho, was closed in 2012 very quickly because of the visibility of RJ in 

that period and informal W pickers were given a severance pay. This proves that their job was 

recognized as a stable and legal one, but at the same time, this choice did not consider the social 

impacts on them. Indeed, it has led to the creation of many undesirable outcomes as informal waste 
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pickers have not been able to plan the use of the severance pay and misused it, also because they 

often have a low level of education (Maiello, 2019; Methanum, 2019). 

Since W collection is a public activity, the power of customers is particularly low. Cariocas are obliged 

to pay Household Garbage Collection Fee that is one of the sources of financial income for 

COMLURB. This tax is made up of different coefficients, such as the property's land value, its use and 

the neighborhood. In addition, the customers can also pay for the selective collection service. The 

inhabitants of RJ, as stressed by PGIRS, pay also other taxes to fund the public WM since the 

aforementioned fee is not enough to cover the cost of the service. Moreover, the collection of 

garbage from some buildings is not be carried out by COMLURB, since they are identified as major 

W generators, namely producing more than 60 kg per taxpayer. Thus, the collection is in charge of 

the buildings themselves, which will have to pay for a specific system. This rule specifically applies 

to condominiums for business or non-residential use (Globo, 2017; Maiello, 2019; Penido, 2019; 

Pimenteira, 2010; SMAC, 2016). To understand the level of threat of new entrants, it has been 

deemed appropriate to study the entry deterring price. More specifically, as generally 20 and 30% 

of the all the WM cost are fixed, a new company would need to incur in some upfront costs in order 

to enter this sector. Incumbents have other advantages such as a priority access to the distribution 

channels and COMLURB also has direct ownership of the landfills. Moreover, even if it is not possible 

to conclude that economies of scale exist on the demand side, 90% of all the W are brought to the 

landfills by COMLURB, stressing the fact that this company represents the accepted standard in RJ 

(Di Penta, 2019; SMAC, 2016). 

Discussion 

It is evident that, as population size increases, the incidence of direct public administration as a 

management organ of solid WM decreases. In the only two metropolises with more than 3 million 

inhabitations, São Paulo and RJ, the W companies are respectively an autonomous organization and 

a PPP (SNIS, 2019). Other ratios that are highly influenced by inhabitants residing in the municipality 

are the rate of domestic W collection service in relation to the total population and when considering 

whether a municipality has a PGIRS. At last, also the presence of selective collection system in place 

in the municipality is strongly correlated to the number of inhabitants. For the aforementioned 
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reasons, RJ might represent a best case in the country since it is the second biggest city in BR (World 

Population Review, 2019), and it performs way better than the average city in the nation. Moreover, 

the specific case of COMLURB further allows a higher degree of flexibility and maneuver to this 

company. Indeed, COMLURB operates a virtual monopoly in WM and has the possibility to engage 

in partnership with ease due to its specific legal form. Further, the company gains money from RJ’s 

citizens and it operates in a market that does not present any kind of threats.  

From the industry analysis, it results that all the five forces are quite low and that, among the three 

different competitive strategy identified by Porter (1997), COMLURB is trying to foster a focus 

strategy as it is trying to satisfy all the different consumer needs in the W market. This is also possible 

thanks to the PNRS and PGIRS as government policies have an impact on the industry since the PNRS 

is based on the principle of universalization and the Municipal Urban Cleaning System has been given 

to COMLURB. This configuration is influenced by the fact that there is a direct involvement of the 

public administration in the W sector that is trying to create a more sustainable pathways towards 

the future through the PNRS. This outline might encompass both advantages and disadvantages as 

it might hinder industry growth, efficiency and innovation but at the same time provide a public 

sanitation service available to everyone. COMLURB’s ability to partner with private actor might allow 

to overcome some of the deficiencies of the system as, in the CSP case, it has been able to develop 

a cutting-edge technology thanks to Methanum.  

Resource-Based View 

Physical and Human Capital Resources   

Firm resources can be categorized in three groups: physical capital resources, human capital 

resources, and organizational capital resources. The first category does not represent a source of 

advantages for C40; indeed, the firm doesn’t own physical technologies, plant and equipment 

related to CSP that might represent a source of sustainable growth. Even if C40 has a worldwide 

presence and offices around the world, in the CSP project, it behaves as an unbiased third party that 

is trying to connect the private and public sector without owning the technologies or physical 

structures that different actors are able to create through this connection (Allison, 2019; Baptista, 
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2019; C40 & ARUP, 2016; Godding & Baptista, 2018; Kovshøj, 2019; Penido, 2019). CSP wants to 

base its expansion and to reach its goals through the connections and network that it has been able 

to develop throughout the years since “businesses could create way better products” (Baptista, 

2019; Di Penta, 2019; Godding & Baptista, 2018; Penido, 2019). This is the main reason why the CSP 

rely on solutions providers that have open standards of communication, want to deliver an output 

that could be implemented by the cities and cover their own costs (C40 & CLEAN, n.d.). In the specific 

case of C40’s Sustainable Solid W System Network and W to Resources Networks, C40 has written a 

Good Practice Guide and has set a category of best practices. Moreover, they have set clear MSW 

management strategies that can both mitigate emissions through most advanced techniques, such 

as controlled composting, state-of-the art energy recovery systems. W minimization, recycling and 

reuse represent important targets that C40 is trying to achieve (C40, 2016a, 2016b). Thanks to 

Methanum and COMLURB, it has been possible to develop a BMP that is cheaper and easier to run 

compared to the previous ones present in the GS and that can process also mixed W, thus 

representing an innovative solution (Di Penta, 2019; Methanum, 2019). As previously said, in the 

case of CSP, the NGO is trying to develop a platform not to sell products but to cocreate solutions; 

because of this, the cost of the project is almost entirely based on financing and investment from 

third parties and the solutions that will be developed will not be owned or sold by C40 or CSP 

(Baptista, 2019, Di Penta, 2019). 

In RJ, Methanum alongside with COMLURB has developed a modular dry bio-digestor, very 

innovative and modern. This solution does not only represent a first time in GS but it is also very 

unique since normally landfills are very far away from cities, as an example the CTR-RJ is almost 80 

km away from the city, but thanks to this project these landfills could be could be decentralized and 

can have a local dimension because they are small and modular. The ownership of this solution will 

be entirely in the hand of Methanum and COMLURB, this is due to the fact that C40’s primary goal 

is that of letting the plant run for 2 years to collect data and make a business model to attract 

investments or make other cities understand that this is a best case and an economically viable 

solution. Indeed, as stressed by Baptista (2019), “the technology is out there, but how you 

demonstrate that the technology is economically viable is the thing that is missing; it is needed an 

in depth business plan to develop an example to convince other public entities to do the same 

worldwide”. Nonetheless, there have been problems in doing that, as after having developed a 
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refined economic feasibility model and upgraded the plant, BMP has run for different month. 

However, as of July 2019, it is not active due to the lack of financing to operate it, even though it has 

worked for about 4 months at a 35-ton per day capacity and 2 years have been spent to build and 

upgrade it (Allison, 2019; L. Baptista, n.d.; Baptista, 2019; Di Penta, 2019; Godding & Baptista, 2018; 

Kovshøj, 2019; Methanum, 2019; Penido, 2019). This was further challenging since the amount of 

W selectively collected is relatively low in RJ and because of that it might have been difficult to 

attract investments since the output of the plant were not clear due to the fact that mixed W with 

different strains and amount of organic matter reached the plant (Methanum, 2019). 

For what concerns the human capital resources, in the specific case of CLEAN and the city of RJ, 

Allison (2019) and Kovshøj (2019) pointed out how everything was very time consuming since the 

differences in culture lead to different expectations related to what could be or not delivered. As 

Allison (2019) said, “The way businesses work, formulating trust and developing a structured way of 

working was difficult and resource demanding compared to the other three cities in the pilot phase 

of CSP. The working structure is very different from northern Europe and this made it difficult to 

arrange meetings and being efficient as it was very time consuming”. C40 has been able to provide 

local staff that could help the Danish company to overcome specific barriers and support day to day 

communication, while helping to create a work structure that was less time consuming and more in 

line with the Danish standard. C40 was able to do that since it aligned the concerns coming from all 

the different stakeholders and because it tried to make the project deliver what was expected both 

from the public and private point of view (Allison, 2019; Baptista, 2019; C40 & ARUP, 2016; Kovshøj, 

2019;). 

Organizational Capital Resources  

Insofar as it relates to organizational capital resources, most of the resources identified in this 

specific category could be defined as unique, innovative, can contribute to the growth of CSP and 

might represent a source of advantage. More specifically, C40’s network represents a unique source 

of advantage as it connects more than 96 of the world’s largest cities, encompassing 700 million 

inhabitants and 25% of the global economy. This network is aimed at creating a sustainable, healthy 

and prosperous future by delivering urgent and fundamental climate action (C40, 2017). The 
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network could be referred to as a human capital resource, but it has been deemed appropriate to 

identify it as an organizational capital one since C40’s network is institutionalized within organization 

processes and databases. Indeed, the network is not linked to a specific person or employee but to 

very nature of C40 and the reputation that the NGO itself has been able to build throughout the 

years. Thanks to this reputation, C40 has a strong name and the capacity of attracting many different 

key stakeholders (Baptista, 2019; Godding & Baptista, 2018). As an example, Penido (2019) said that 

“I owe this plant to C40 because C40 introduced me to Methanum and University of Minas Gerais 

since we were looking for a similar technology but couldn’t find one of them in BR.” 

The network is so important that Allison (2019) identifies it as one of the main reasons why 

COMLURB wanted to be a part of the CSP, since he believes that due to the lack of resources and 

financial constraints that the company and the city of RJ are experiencing, they tried to be part of 

the international network to maybe find an innovative way to obtain financing. Indeed, access to 

capital in the W sector in the GS represent one of the main reasons for cities to engage in PPP (Di 

Penta, 2019). Since the CSP has a bottom-up approach, in which cities submit proposal and they are 

later accepted by C40 (Baptista, 2019), the same consideration could motivate other cities to submit 

their candidacies. Nonetheless, Penido (2019) pointed out that COMLURB suffers a lack of financing 

and this is the reason why every PPP that they partake in is based on the principle that COMLURB 

should not pay or use money to invest but could provide land or expertise. He also stressed that 

“C40 does not bring any money but they have special keys to open doors”. For instance, COMLURB 

is changing its fleet to electric trucks and this was possible thanks to the connection created by C40 

with a Chinese company, BYD. 

Further, as in a DC, you have a lot of pressing matters and budget constraint, CSP was a tool to 

internal policies maker to stress that the W problem should be prioritized. In RJ, Methanum and 

COMLURB started developing together the BMP before reaching out to C40 and CSP thanks to a 

grant from BNDES, that was received in a period in which the country was experiencing almost 

double-digit GDP growth. However, since the country entered a recession, the project was about to 

be abandoned after having invested millions as this was not perceived as being a priority. A big 

advantage of having worked with C40 has been that of shedding light on the project. As a matter of 

fact, in the GS, often policy makers don’t have time to think outside of the box and have to focus on 
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more immediate problems faced in their day-to-day reality, and they don’t want to spend time on 

those projects that “are seen as something nice but not fundamental” (Baptista, 2019). CSP helped 

in making the case and held the ones responsible for the project to create results, by stressing the 

fact that there were people from all over the world that were actually trying to create a solution. 

CSP was, thus, a tool to internal policies maker to stress that this problem should have been 

prioritized. One of CSP resources has been the ability to direct the political opinion into going in the 

direction that C40 wished for. This was also motivated by the fact that the project was supported by 

the mayor cabinet and that COMLURB is a private public company that have less constraints than 

the public administration and already engage in partnerships (Allison, 2019; Baptista, 2019; Godding 

& Baptista, 2018; Penido, 2019). 

In the CSP, having many stakeholders involved represented a source of challenges, not only since 

the project was held across countries but also because it was necessary to coordinate many different 

people and perspectives. That is C40 and CLEAN came in acting as facilitators among the 

stakeholders. C40 worked as a third party connecting public and private sector while providing 

objective vision of reality and thus helping all the stakeholders and behaving as a neutral facilitator. 

The capacity to act as an unbiased third party is one of the main advantages of the CSP as cities feel 

comfortable in engaging the private sector through a neutral platform and private actors are willing 

to engage them without having to sell their services or products (Allison, 2019; Baptista, 2019; Di 

Penta, 2019; Kovshøj, 2019). Everything that is done is done pre-tender, therefore the focus is 

entirely on trying to solve those challenges that the cities present without taking into consideration 

only the mere profit interest of private companies. The platform is built as a way to understand 

whether public actors are taking the same direction as the private, if they can learn from 

international or local companies and if they can engage in partnerships that are mutually beneficial. 

From the point of view of the private firms, there is the clear understanding that they won’t have 

the opportunity to directly sell their products, but being part of the C40 network, companies will get 

visibility and be showcased around the world.CSP is thus driving for co-creation, and this format and 

methodology is built in such a way that can be mutually beneficial and create a win-win situation for 

all the stakeholders involved while having the clear understanding that there won’t be a direct sale; 

but only the occasion of connecting different stakeholders to create unique opportunities and come 

up with innovative solutions (Allison, 2019; Baptista, 2019; Kovshøj, 2019; Penido, 2019).  
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At the same time, C40 grants the unique possibility to international investors to connect with 

research institutes and businesses in the country. Indeed, C40 also has a local perspective and local 

contacts thanks to its network. This allows international investors and private companies to obtain 

the unique possibility of working in countries where the legal system favor local firms for what 

concern public tenders and might also impede to foreign enterprises to apply for them (Allison, 

2019). According to Global Trade Alert data and Felbermayr, Kinzius, & Yalcin (2017, p. 3) 

“localisation requirements in public procurement are the second most often applied non-tariff 

barriers”. This was perfectly exemplified by the case of BR where “the vast majority of public tenders 

are limited to companies registered in BR” (Deffenti, n.d., para. 2). In this way, C40 is able to provide 

international diversity that can have a positive impact on CSP performance while keeping a strictly 

local perspective and allowing local firms to grow. Indeed, local small and medium enterprises can 

not only provide a better understanding of the local context but they might exploit CSP to showcase 

the innovation that they have been able to develop but not to scale due to the lack of a functioning 

system that drives innovation in the country (Allison, 2019; Baptista, 2019). At the same time, 

international firms have the possibility to start partnerships. As a matter of fact, Methanum has been 

able to build a state-of-the-art BMP and its related business model while CLEAN is still in dialogue 

with RJ and COMLURB to further develop the project (Allison, 2019). 

Other important features that the CSP demonstrated to have are flexibility and ability to learn. 

Indeed, the scope of the project was different at the beginning since the city perspective changed 

and the focus was later shifted towards creating a business model to study the economic feasibility 

of the plant (Baptista, 2019). Thanks to the CSP workshop, it was decided to concentrate on how to 

upscale the pilot plant and keep it operative for 2 years. This was challenging due to the reduction 

of the budget and the economic crisis in BR but the CSP has allowed COMLURB to make key contacts 

and to further attract private firms to share operation costs and technology (C40 & CLEAN, 2017). 

Furthermore, at the beginning, C40 thought that working with international stakeholders would 

have been easier but they experienced technical difficulties as the distance between RJ and the 

location of CSP international stakeholders represented a challenge. International actors had to stay 

in RJ and away from their job for a long time (Allison, 2019). Because of these problems, CSP 

members came to the realization that they needed to work with the local stakeholders and that CSP 

should have been more of a local experience. Thence, they were able to demonstrate a high level of 
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flexibility since the scope of the project changed as well as the way in which the scheme should have 

been carried out. Allison (2019) believes that this is very important when facing complex challenges, 

because it is relevant to have an overall goal in mind but where the solution leads to need to be 

dependent on the process and thus flexible.  

Public-Private Partnerships  

Another relevant feature that has characterized CSP is the choice to use a PPP to create this project. 

In the CSP case, the PPP is a peculiar one since it does not encompass an initial investment from the 

private sector as the financing came mainly from BNDES; thus, it is a joint pilot project done in 

cooperation with public, private sectors and civil society (Di Penta, 2019). According to C40, many 

cities worldwide are trying to work collaboratively with the private sector and academia in order to 

reach the goals set by COP 21 (C40 & CLEAN, 2017). In fact, C40’s Deadline 2020 report highlights 

that the “capacity to collaborate with other actors may be as important to cities' climate action as 

having direct control over city assets and services” (C40 & ARUP, 2016, p. 79). Cities’ capacity to 

initiate partnership is considered more important than the type or the degree of power that they 

have. Having less power on the direct control of city assets is not inversely correlated to the ability 

of delivering climate action. Instead, cities with power that are considered softer or weaker, like 

vision setting, are conveying action at a significant scale. The lack of systemic approaches to public-

private cooperation constitute one of the main obstacles for exploiting the private sector's potential 

to create innovation and to achieve international targets. Nonetheless, cities have different tools 

that could enable them to deliver climate action. It is important that they can both provide services 

independently, and work with other actors and accomplish their objectives through partnerships 

and collaboration (C40 & ARUP, 2015, 2016; C40 & CLEAN, 2017). Deadline 2020 even stresses that 

“of the 51% of reductions achieved through City Action, 20% of the necessary actions can be 

implemented by cities unilaterally, while the remaining 80% can be delivered through a combination 

of collaboration and partnerships” (C40 & CLEAN, 2017, p. 89).  

Change in the private sector happens at a faster rate compared to the public one. For this reason, 

policy makers should overcome the barriers for implementation of climate action and start 

collaborating with private actors, even though procurement rules and concerns about privacy and 
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transparency might limit their partnerships. While private actors possess the technical expertise, 

universities and local actors can understand more about the local environment. Accordingly, C40 

has decided not only to include COMLURB and Methanum in CSP but also other members of the 

community representative of the civil sector and the academia, such as the Federal University of 

Minas Gerais and the BNDES. In addition, also members of the informal sector have been involved 

in CSP since in BR informal W picking is an important source of employment. As stressed previously, 

W pickers in RJ are highly organized and because of this in the CSP workshop a cooperative was 

involved to represent the W pickers and to put a different angle on the table (Allison, 2019; Baptista, 

2019; Di Penta, 2019; Kovshøj, 2019; Penido, 2019). 

Moreover, the CSP is based on the principle of co-creation and C40 is considered responsible for 

facilitating this process. CSP’s main objective is to gather solution providers from different industries, 

academic institutions, and NGOs to co-create solutions to a specific city climate challenge. By 

fostering partnerships across sectors, C40 member cities are empowered “to co-create climate 

solutions safely and effectively with different innovators whilst becoming global thought leaders for 

innovation in climate solutions”(C40 & CLEAN, 2017, p. 3). Since cities and solutions providers start 

collaborating at an earlier stage than commonly, thanks to CSP, it is possible to reach a common 

understanding of the challenge before co-creating innovative solutions (Allison, 2019; Baptista, 

2019; Kovshøj, 2019). For all the aforementioned reasons, all the interviewees believe that the 

success of the CSP should be based on the principle of co-creation and collaboration between public 

and private actors.  

Discussion: VRIO Framework and PPP 

C40 does not want to provide solutions to city challenges by itself and does not want to share its 

own technologies or equipment, since they don’t possess them. CSP goals will not be reached thanks 

to the use of C40’s physical resources since CSP strategy is based on the creation of partnerships 

with international and local actors that have either already developed innovative technologies or 

solutions or that could help in their cocreation. Further, C40 does not employ experts in the field of 

W and make them develop solutions but connects those experts that are in its network with the city 

that needs them. Nevertheless, thanks to its human capital resources, C40 is able to help private 
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international investors to work in the GS and overcome language and cultural barriers by creating 

trust and a structured way of working thanks to its local employees. 

In addition, the aforementioned organizational capital resources could satisfy the criteria of Barney’s 

(1991) VRIO framework. Indeed, they can be considered as valuable. More specifically, the company 

is able to develop projects and provide solutions thanks to its network; its ability to influence policy 

makers create both societal and economic value; its structure allows for the co-creation of solutions 

thanks to the help of experts and local managers and its flexibility has been a tool towards the 

creation of more specific and impactful results. Moreover, these resources could be considered rare 

because C40 has spent years building its network and convincing its members of the importance of 

taking action towards climate change. Further, whenever a city applies to CSP, the decision comes 

directly from members of the mayor’s cabinet and it is thus determined by the most important policy 

makers in office (Baptista, 2019). The CSP’s structure and the flexibility provided instead are a direct 

consequence of the ability of C40 to work with some of the most innovative and important business 

worldwide since over 100 businesses have taken part in the CSP, including Microsoft, Amazon, 

Siemens, Rambøll, and WWF (C40 & CLEAN, 2017). It can also be inferred that these resources are 

inimitable due to the fact that they are highly dependent on the reputation of C40 as one of the 

leading voice’s in the global climate conversation. Public and private actors are more willing to work 

with this organization due to its international exposure and its ability to deliver cutting-edge 

research, solutions and technologies. They are also inimitable because of the particular historical 

conditions in which CSP was created; indeed, since 2013, there has been an increasing concern 

about climate change in many countries worldwide (Fagan & Huang, 2019) and this might favor the 

expansion of this project and C40 network. The same can be said when referring to whether these 

resources are non-substitutable. As a matter of fact, it is difficult to re-create such a large network 

connecting one quarter of the global economy and that has such an influence at a political level, 

while remaining highly flexible and whose primary focus is not the creation of profit. The VRIO 

framework has been used not to stress that C40 and CSP possess a sustained competitive advantage 

but to unearth those resources that could enhance societal value, are unique and could lead to CSP 

success.  
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For what concerns the ability to learn, it is further important to specify that capabilities and 

knowledge flows have been enhanced thanks to the CSP RJ case and thanks to the capacity of C40 

to partner up with local and international actors. As stressed by Peng (2001), CSP could develop an 

advantage thanks to its ability of creating strategic alliances and the capacity of acquiring knowledge 

through its subsidiaries and projects. In turn, CSP might help international partners in overcoming 

the “liability of foreignness” and state-owned enterprises in DC to develop capabilities and 

technologies through alliances. CSP structure does not only allow the co-creation of solutions to 

solve city challenges, but it also provided a comprehensive solution that allows companies to 

overcome some institutional barriers present in the country and helped international firms to 

surmount the “liability of foreignness”, as it is extremely difficult to enter BR and fit with the local 

legal framework since an international firm needs to be in connection with a local one. Moreover, 

since the model is based on co-creation, the actors involved can develop capabilities and 

partnerships through alliances and C40 network, while directly encountering the governing bodies 

of RJ and local firms. 

Regarding the adoption of a PPP, it is relevant to stress that, as pointed out by Guerrero et al. (2013), 

the private sector might have enhanced the efficiency of WM in RJ. Indeed, in order to face such a 

complex issue, the choice of a PPP is due to the better possibility of understanding the problem as 

different stakeholders not only bring different points of view but also different knowledge and 

expertise about the specific problem. It is necessary to have a holistic approach whenever facing 

such a complex problem and all the stakeholders involved in the W sector should be listened to since 

they have different necessities and capabilities. As stressed by Farquharson & Yescombe (2011) , 

Allison (2019) and Baptista (2019), the PPP could bring to a better use of resources, grants a focus 

on a specific challenge not faced at first, and a more open process influenced by people not involved 

in the public sphere. This might entail an increase in the quality of the project and a better long-

term perspective. However, in this case there has been a lack of long-term perspective, as the plant 

is currently not operative (Di Penta, 2019) and this problem will need to be faced when trying to 

replicate the CSP. This PPP is also relevant as it is a tripartite system with direct involvement of 

public, private and civil actors in which C40 represents a facilitating agency that fosters alliances 

between public and private entities and helps in co-creating innovative solution.  
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Thanks to the PNRS, C40 is capable of doing what is suggested by Wilson et al. (2006) and take into 

consideration the informal sector as the CSP has represented an opportunity for international, local 

and informal actors to collaborate. Indeed, CSP has provided a “co-working space” for the 

generation of a solutions thanks to different knowledge pools, and, as suggested by Bathelt & 

Cohendet (2014), a safe space for the spread of technologies and the development of important 

connections. However, CSP has not helped in the creation of a public-private-community 

partnerships as there was not a direct involvement of citizens; thus, it could be argued that CSP lack 

the capacity of moving citizens from being simple service receivers to become active partners. This 

would need to be changed since Ahmed & Ali (2006) stress that this might represent a barrier in 

providing innovative solutions and enhancing service quality. 

CAGE Model 

Different countries and cities were considered while choosing which one to study to make a 

correlation with the RJ CSP case. While focusing on the W hierarchy, it is important to stress that 

most of the cities in Latin America, including RJ, and the one in SA have the basis settled, while many 

other towns in the GS are still focusing on this first phase. Thus, the first kind of cities could better 

concentrate on a more innovative technology as the one of AD (Di Penta, 2019). Further, the 

interviewees named many different locations. Nonetheless, CoJ in SA has been selected since the 

city treasurer is highly interested in the same solution adopted in the BRan city and he has started 

to work at a more practical level with C40 (Allison, 2019; Baptista, 2019; Di Penta 2019; Penido, 

2019). Namely, he is interested in the creation of BMP through the CSP platform. 
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Figure 14 - W Hierarchy (EPA, 2017) 

 

In the CAGE Model, the cultural distances will be evaluated through Hofstede’s dimensions and by 

analyzing South African (SAn) citizens’ approach to W and the composition of the latter. BR scores 

69 on the Power Distance dimension while SA only 49, entailing that, in both of them, centralization 

is popular, and subordinates are expected to receive orders and carry them out. In the Individualism 

dimension, BR scores 38 while SA 65, meaning that in the former, people are integrated into strong 

and cohesive groups and business is based on the creation of trustworthy and long personal 

relationship. In the latter, the relationship between the employer and employee is based on mutual 

advantage. SA is also a more masculine society since it has a score of 63 compared to the one of 49 

in BR. This means that people “live in order to work”, equity, competition and performance are 

emphasized. BR reaching a score of 76 in Uncertainty Avoidance also shows a strong need for rules 

and laws at a societal level and bureaucracy is considered highly relevant, even if at a personal level 

people don’t feel a strong urge to obey these rules. SA scores 49 and demonstrate a weak necessity 

for rules and a quite positive approach towards innovation. At last taking into examination the Long 

Term Orientation, BR has an intermediate score of 44 while SA a low one of 34, epitomizing that in 

the latter there exists respect for tradition, a focus on quick outcomes and a low predisposition to 

save for the years to come (Hofstede Insights, 2019).  
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In 2015, CoJ had a population of over 4.3 million and represented the leading city in W generation 

in SA as it is the national commercial and economic hub and provided 17% of the national economic 

growth (S. Dlamini, Simatele, & Serge Kubanza, 2019). As in many other cities in the GS, MSW is 

normally landfilled, dumped and burnt in open spaces and WM often only entails W collection, 

recycling and landfilling (Dada & Mbohwa, 2016; Mohee & Simelane, 2015). Moreover, as “the 

information on landfills in SA is very inaccurate” (Savides, 2016, p. 1), it is just possible to infer that 

CoJ normally dispose of 1.2 to 1.6 million tons of W each year and to identify only the composition 

of household W that forms 53.11% of the total W and presents a fairly divergent composition when 

compared to the one in RJ . Namely, household W was formed by 34% organic, 11.7% paper, 18.9% 

plastic, 8.6% glass, 5.4% metals and 16.9% others as of November 2015; in November 2014 the 

percentages were respectively 38%, 18%, 9%, 6%, 2% and 27% (aurecon & PIKITUP, 2017; Masebinu, 

Akinlabi, Muzenda, Aboyade, & Mbohwa, 2017). In SA, regarding selective collection and recycling, 

there is also a quite different perception and approach to the one presented above in BR. Indeed, in 

a national survey with a sample of 3,500 households, 72.6% of the respondents did not perform any 

recycling activities in 2015 compared to 50% in BR. However, 56.4% of the households were willing 

to put recyclables out for kerbside collection and 46.6% to take them to drop-off points. Thus, in 

terms of recycling behavior, there is a potential to advance to modify attitudes and perceptions of 

the majority of customers and to transform their willingness into recycling behavior (Strydom & 

Godfrey, 2016). Southall (2018) points out that there is a lack of effort from municipalities and that 

the littering behavior is a general expression of the SAn selfish culture. In a survey conducted in CoJ 

with 45 respondents, many believed that poor WM has a negative impact on the environmental 

wellbeing, even if poor WM was granted a way lower level of importance than in BR. Only 33% 

believed that it negatively affects the vegetation, 30% and 20% that it perturbs water and air 

pollution, while in BR 98% believed that recycling is important for the future of the planet (IBOPE, 

2019; Kubanza & Simatele, 2019). 

While looking at the administrative distance, it is important to underline that as for BR the Earth 

Summit and its principles have influenced the creation of the regulatory framework in SA. For the 

first time, in 2008, the National Environment W Act has provided a national comprehensive and 

coherent legal framework that is in line with the W hierarchy and entails the right to free basic 

services such as W removal. Through this act, the state makes itself responsible for the creation of 
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a national strategy, standards for different W streams, support of WM and education of inhabitants 

regarding the negative effects of W. Provinces must ensure compliance with national standards and 

provide W information systems. Moreover, since MSW management is a responsibility of 

municipality, local governments are held responsible for carrying out the proper cleansing, W 

removal and disposal and municipalities can have their own standards (Chisadza, 2015; B. Dlamini, 

Rampedi, & Ifegbesan, 2017; S. Dlamini et al., 2019; SA, 2010). CoJ has already created W 

minimization strategies, recycling projects and mandatory programs to separate W at the source. 

Pikitup is the official WM service provider and it is responsible for implementing the Integrated WM 

Plan delineated in 2011. The plan encompasses a long-term strategy, it is in line with national 

standards and stresses the fact that partnerships with other stakeholders are important to promote 

good WM. In its 2019 Business Plan, Pikitup identifies as strategic goal the shift towards integrated 

WM, W minimization, reduction of carbon emissions and sustainable resource use. Further, it wants 

to ensure effective delivery of W services and it strongly believes in the power of innovation, 

technology and PPPs (CoJ, 2011; PIKITUP, 2018; Taiwo, Venter, & Oso, 2016). Regarding the informal 

sector, it was estimated that almost 37 thousand W pickers work in SA, even though this number is 

difficult to calculate, and it could even reach the hundreds thousands. 88% of them work individually 

and they are largely unorganized, only 12% belong to a cooperative and 9% to the W Picker 

Association (SA, 2014). In CoJ, despite the struggle to create a better MSW management, there has 

still not been an attempt to integrate them in the formal sectors and this might be due to the lack 

of capacity on how to align formality and informality, lack of database to identify W pickers and low 

level of social acceptance. Moreover, W pickers work under extreme weather conditions and suffers 

from harassment, competition, lack of infrastructure and exploitation by the middlemen (S. Q. 

Dlamini, 2017). 

Regarding the geographical distance, it has been deemed relevant to study the climate in the two 

cities as this can affect the process of BM and AD. The Köppen Climate Classification subtype for RJ’s 

climate is "Aw", Tropical Savanna Climate, presenting an average temperature of 24.2°C, the coolest 

month being July with a temperature of 21°C and pronounced dry seasons. In CoJ, the subtype is 

"Cwb", Oceanic Subtropical Highland Climate, with an average temperature of 16.1°C, the coolest 

month being June with a temperature of 10.6°C and having mild summers and cooler winter (Alvares 

et al., 2013; Conradie, 2012; WeatherBase, 2019b, 2019a). As in RJ, in CoJ, Pikitup charges a solid W 
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fee according to the value of the property. In addition, households and businesses are also charged 

for a cleaning levy to cover services like street sweeping and illegal dumping. In both cities, these 

tariffs do not cover the costs of the services and the companies find themselves in a difficult situation 

as they are under budgeted and citizens don’t want to pay additional taxes (CoJ, 2011; SMAC, 2016). 

Further, in both countries the cost of landfilling is low thus any diversion project might increase the 

cost of W. Indeed, landfilling cost around 10$ per ton in both nations, while the average price for 

AD would be between 30 and 35$ per ton. The flat operating costs of a BMP might represent a 

problem in the two cities (Baptista, 2019, Di Penta, 2019).  

Discussion  

There is a high degree of differences insofar as it relates to Ghemawat's (2012) cultural distance. 

This should be accounted for when trying to replicate as the perception of the W problem is distinct 

in the two nations and the amount of organic W produced is lower in CoJ. As stressed by Kedia & 

Bhagat (1988), the difference of national cultures might affect the effectiveness of the replication 

process especially because RJ CSP case is a process and person embodied technology. Thus, by 

analyzing the Hofstede’s insights, it is possible to conclude that organizational structures will need 

to be more centralized, and that hierarchy will play a more important role in BR, while in SA a more 

meritocratic system will have to be put in place. However, these differences might positively affect 

the CSP project since diversity can lead to the increase of knowledge, a better replication process 

and a longer alliance (Malik & Zhao, 2013). There exists similarity between national policies in BR 

and SA since they both follow the same principles, the same can be said for the two studied cities 

since they are focusing on very similar objectives. Nonetheless, there exists a strong difference 

insofar it relates to the relevance given to poor WM by inhabitants and to the informal sector and 

its functioning since in BR it is more organized.  

Regarding the climatic condition, it is further relevant to stress that the storage time of biowaste 

might be longer in CoJ as less organic matter will decompose and lose its energy value due to the 

cooler climate. However, the digestion process might work less satisfactorily in this city and a heating 

system might be needed to create the optimal digestion process as AD works better at mean 

temperature above 15°C and in presence of small temperature variation (Vögeli, Lohri, Gallardo, 
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Diener, & Zurbrügg, 2014). This would entail further investment or the construction of the digester 

underground in CoJ. Related to the economic side, it is important to focus on the long-term effects 

of building the plant rather than the short-term economic gains as this solution will not simply create 

energy from W and dispose W, but in the two nations it could create jobs, reduce transport costs of 

W and help protect the environment (S. Dlamini et al., 2019). The creation of jobs is particularly 

relevant as in the first trimester of 2019 in the region of CoJ there was an unemployment rate of 

28.9%, while in the state of RJ it stood at 15.3% (CNBC, 2019; Globo, 2019). Further transport is 

particularly important as “Transportation is recognised as the most expensive activity in WM” in SA 

(SA, 2007, p. 80) and the CTR-RJ is 80km away from the city thus resulting in high transport expenses 

(Baptista, 2019). 

Table 3 - CAGE Summary 

 

 

Replication and Adaptation 

By leveraging the knowledge acquired in the South American nation, CSP could transform its model 

into a broader success and comprising a process of simultaneous adaptation and replication it can 

further expand it. Replication will be required because the knowledge acquired in BR is causally 

ambiguous, more specifically the methodology and firm-routine developed represent a source of 

advantage and one of the resources that satisfies the VRIO framework. For this reason, it will be 

needed to identify and replicate those elements that have allowed to overcome the BRan barriers.  

As stressed by Allison (2019), the methodology and process entailed in the CSP fits pretty much 

anywhere and they could be adopted worldwide. Local partners need to change, but the goals and 

CULTURAL

•Hostede dimensions evidence
a more masculine and
individualistic society, less
based on rules and less long
term oriented in SA

•SA and BR present quite
different composition of
waste, in BR there is more
organic waste

•Customers are more aware
about the impact of WM and
recycle more in BR

ADMINISTRATIVE

•Both countries have based
their national WM laws on
the guidelines of the Rio’s
Earth Summit

•In both countries, MSW
management is a
responsibility of municiplaity.
RJ and CoJ form two best case
in their respective nations.

•There is less formal
integration of informal waste
pickers in SA and CoJ

GEOGRAPHICAL

•CoJ and RJ present quite
different climatic condition,
as the mean temperature in
RJ is 24.2°C, while in COJ it is
16.1°C

ECONOMIC

•Landfilling is by far the
cheapest option for W in SA
and RJ as it cost around 10$
per ton

•AD is more expensive than
landfilling, but it migh have
positive long-term effect

•Transport of W is relevant in
both countries

•The region of CoJ and RJ are
characterized by high level of
unemployment
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scoping of the challenge are internationally comprehensible and acceptable, even if it wil be 

necessary to partner up with companies that have open standards for co-creation and collaboration. 

CSP framework could be reproduced to various and varied environments in order to face climate 

change issues and can be a unique and relevant solution that can have a greater or lower level of 

replicability depending on the topic faced (Godding & Baptista, 2018). Having studied and 

demonstrated the economic feasibility of the plant, the same business model obtained in BR could 

be copied to CoJ. Further, the BMP represents a unique source of innovation since AD has not yet 

spread in the GS as it normally needs high quality segregated W, while the plant in RJ allows to use 

mixed and dry W without the necessity of having some experts running the plant and being cheaper. 

Hence, the technology itself represents a unique resource that would need to be replicated (Di 

Penta, 2019; Penido, 2019). For this reason, Di Penta (2019) believes that it would be important to 

include the technology providers, namely Methanum, in the replication phase as well as the team 

comprised of equipment providers and companies that have worked in BR. Thus, not only the task 

and tools encompassed in CSP are repositories of knowledge, but also the members of the project 

are identified as unique sources of knowledge and expertise that need to be included in the 

replication process (Argote & Ingram, 2000). They are particularly relevant since the transfer of 

knowledge is complex and causally ambiguous (Szulanski & Jensen, 2006). 

Nonetheless, a local perspective is required as without local support this solution could not further 

expand since the context is always different and the local presence allows to understand how this 

solution could be replicated (Allison, 2019). C40 will have to decide to partner up with local 

enterprises to identify the specificities of the SAn environment and to further recognize the 

institutional voids and differences present there. Indeed, Allison (2019) states that “the local 

presence is important in order to understand how this solution can fit different areas”, Baptista 

(2019) stresses the importance of the local network, while Kovshøj (2019) highlights that a local 

actor is needed to understand what it is happening in the country. In order to lead to the transfer of 

knowledge in the CSP, it is also important to stress the role of adaptation since knowledge is indeed 

context dependent (Williams, 2007).  

The adaptation process is focusing specifically on the CSP framework, not the technology developed. 

Normally, in C40, instead of doing an exact replication, there is an incremental approach in which a 
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successful project is not exactly copied to a different city, but it is adapted to the different 

institutions and environments present. Replication does not represent a full solution because cities 

have different goals and focuses (Baptista, 2019). Moreover, in the specific case of W, every town 

has its own composition, a different amount of W produced and legal requirements. Nevertheless, 

CSP could not only provide the technology and connect with partners thanks to its network, but it 

can also provide all the data necessary regarding the business model so that a city could investigate 

its own challenges and peculiarities and compare them with the case in RJ. In this way, CoJ can 

understand whether the solution is economically feasible, logical and beneficial (Penido, 2019).  

Regarding adaptation, Allison (2019) believes that the CSP network need to be expanded, even if it 

does not have to become so big that it is difficult to manage as CSP is a fast, flexible and lean solution 

and this represents a source of advantage. Local stakeholders will need to be engaged since the 

beginning of the CSP process as the RJ experience has demonstrated that working with local 

communities is fundamental for the implementation of CSP. Moreover, the process of co-creation 

will need to be fostered and carried out with the collaboration of national and international 

stakeholders. While the former will be able to provide information about the local context, the latter 

could provide the technological solution and the same methodology as the one applied in RJ (Allison, 

2019; Baptista, 2019; Di Penta, 2019; Kovshøj, 2019). In order to further scale the solution, it will be 

important to find a way to include more cities in the same CSP project, meaning that different towns 

should be involved in the process so that the same idea could be applied to a different city. In this 

way, cities could learn from one another and the same idea and workshop could be beneficial to 

different towns (Kovshøj, 2019).  

It is further relevant to stress those elements that will need to be changed because they created 

challenges in the implementation of the CSP solution. More specifically, Penido (2019) highlighted 

the fact that C40 should have helped maintaining the operation of the plant going because 

COMLURB and Methanum are experiencing problems in doing so due to the lack of budget in the 

firm. A closer contact with C40 could help COMLURB finding a partner to finance the operations of 

the BMP. Further, he thinks that the current lack of permanent C40 employees in the city of RJ could 

be identified as one of the causes for this problem, since the CSP project and BMP were started 

thanks to the help of C40 permanent representative in RJ. Instead, Di Penta (2019) points out to a 
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different obstacle, meaning that he underlines the lack of foreword thinking and attention towards 

what should have been done after having developed the plant. He concluded that the causes of this 

problem should be recognized in the fact that the Carioca companies obtained a non-returnable 

grant and they didn’t worry about the capacity and possibility to keep the infrastructure running. 

This is particularly relevant since the initial capital investment only account for 20% to 30% of the 

overall investment, while the 70% to 80% is encompassed by the operating costs (Slipa Kaza et al., 

2018). More generally, Kovshøj (2019) thinks that, in order to expand, the CSP would need to focus 

more on the preparation of the project by helping the city getting ready for it and it should also aim 

at securing that the solution developed in its framework does not get lost but it is transformed into 

a more comprehensive project or procurement afterwards. More engagement will be necessary to 

keep the momentum going even after the workshop and in order to further emphasize the relevance 

of the project. At last, Methanum (2019) and Kovshøj (2019) underscores the need for public 

financial support or an external funder so that it could raise specific concerns that the companies 

and cities did not consider. Methanum (2019)and Penido (2019) both further believe that the project 

could target a technological gap present in the BRan market since the nation is not fully using the 

organic fraction of its W. 

While considering the hierarchy of replication, the first thing to do is that of replicating the same 

type of agreement as the one encompassed in the CSP project in RJ. The contracting model formed 

one of the main sources of advantages, especially for the possibility of engaging in a neutral platform 

with private companies. The technology is additionally pinpointed as a fundamental aspect for its 

aforementioned peculiarities of being cheaper and easier to use than the other AD method. At last, 

“being able to replicate the team in terms of experience, components and who does what is a 

feature of replicability”. (Di Penta, 2019) 

Discussion  

As stressed by Khanna and Palepu (2010), many companies from the Global North, as C40, have a 

unique position in DCs due to their brand, reputation and credibility. Further, thanks to CSP and 

partnerships, C40 has been able to overcome the classic barriers of developed countries’ firms in 

the GS. More specifically, by obtaining a local perspective, C40 has developed a solution that is not 
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only targeted to the global segment of the market. C40 was able to expand in a city that represented 

a best case in its country and belonged to the C40 network. However, in RJ, CSP has been able to 

reach different segments of the markets and sections of the society. C40 along with its partners has 

been able to tailor its organizational structures and CSP methodology to overcome the voids 

presented by the BRan environment, among the others the exclusion of informal W pickers, the lack 

of attention towards the W problem, the lack of financing and the barriers presented by the public 

procurement policies. The lack of local knowledge is surpassed thanks to its partnerships but also 

the difficulties that are often encompassed while creating alliances in the GS are surmounted thanks 

to the fact that CSP represents a neutral platform where everything is done pre-tender, hence 

allowing a better flows and acquisition of capabilities among local and international partners. 

Nonetheless, firms would choose to localize by adapting their strategy only if the benefits are more 

than the additional coordination costs (Khanna & Palepu, 2010). In this case, this might be possible 

since the interviewees believe that the model is internationally understandable and, also, because 

members of the CSP network are already in possess of the relevant technology. Indeed, CSP does 

not own the AD plant neither have the skills to reproduce it, but it can involve people from the RJ 

CSP Project, more specifically Methanum, to introduce their solution in the SAn market. As the 

transfer of knowledge is often difficult and creating a replicable business model encompasses many 

challenges, it is possible to state that CSP has deemed relevant to uncover the Arrow core through 

the RJ case (Winter & Szulanski, 2001). Namely, what has happened in BR can be defined as Winter 

et al’s (2001) first phase of the replication process since a business model was developed and they 

were later identified those features that need to form the basis of replicability. It is thus evident that 

the project held in RJ belong to the exploration phase of the replication strategy, in which different 

information are gathered to create a business model with value-creating potential.  

Indeed, not only a refined economic feasibility model was developed to obtain a second grant from 

the BNDES and an upgrade of the former BM testing facility. But CSP is currently trying to keep the 

plant operative for two years to gather relevant data to better replicate the inherent features of the 

AD process and plan. In this way, the interested towns would have the possibility of understanding 

whether the same solution could be adopted and if, indeed, it represent a best case for them. While 

this is more specifically related to the technology, the CSP process is further interesting because it 
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could allow to face a wide range of topics related to climate change (Godding & Baptista, 2018). As 

a matter of fact, CSP methodology, framework, flexibility and co-creation process represent 

elements in the Arrow core that could be replicated multiple times to face different issues without 

affecting their efficiency. On the contrary, using these features in SA, along with the involvement of 

Methanum, would allow for the movement from the phase of exploration to the one of exploitation 

of the replication strategy. As underlined by Baden-Fuller & Winter (2005), replicating the project in 

CoJ could also represent an opportunity of learning since it could allow the creation of another 

working example and other capabilities to further support the replication. Moreover, it would 

important not to limit the replication to one city since, in the second phase, it normally emerges a 

successful and best case called the historical template. However, this is more feasible if the process 

is replicated multiple times. 

Since the RJ CSP project belongs to the first phase, it is still not clear whether it could be used as a 

template or a principle for the replication strategy. Indeed, a template requires multiple 

observations by the replicators, and it should be used whenever an economic success is assured in 

a specific place, when the processes are simple to monitor but the outcomes are not, when the level 

of background knowledge of front level employees is low and when workers have a strong sense of 

detachment from the hierarchy of the organization (Baden‐Fuller & Winter, 2005). The latter two 

variables are representative of the SAn environment since Hofstede’s Power Distance dimension is 

lower and because WM is less progressive and efficient compared to BR. Nevertheless, the RJ case 

could be used as a principle since an economic success is definitely not assured and the process 

needs a high level of monitoring; this is due to the fact that the replication strategy is still not clearly 

defined and needs to encompass more practical examples to be better delineated.  

When replicating to CoJ, the BRan example will have to be considered both as a guideline and a 

concrete example that would need to be laxly followed. It is thus necessary to see CoJ as a case of 

flexible replication (Jonsson & Foss, 2011) in which some high-level features are replicated, while 

lower-level ones are adapted to the different environment. More specifically, the technology, 

contracting model, methodology and teams in terms of experience will need to form the basis of 

replication, while other features, such as the inclusion of informal workers, will need to be analyzed 

and chosen whether it would make sense to include them. In fact, as an example, involving informal 
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workers would provide a more comprehensive model in which a deeper analysis of the W system is 

provided. Nonetheless, since the SAn government does not favor the inclusion of these marginalized 

people and since they don’t belong to different cooperatives, it might be more problematic than 

beneficial to involve them. It is further relevant to underline those characteristics and differences in 

the external environment of the two countries that would need to be accounted for. As previously 

specified in the CAGE model, a less hierarchical structure and a more meritocratic system, a heating 

system and a long-term life cycle assessment will need to be envisioned in SA to convince SAn to 

engage in the CSP platform, also because, according to the Hofstede dimension, SAns are more 

prone to innovation but less long-term oriented than BRans. Moreover, as it will not be possible to 

replicate the grant received by BNDES, it will also be relevant to adapt and change the investment 

and financing strategy, especially because the plant in RJ is currently not operating and the presence 

of an external funder could guarantee better results. 
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Conclusion 

Through Peng’s Strategy Tripod, the thesis has examined which elements in the external 

environment and which internal strengths and capabilities have shaped the CSP business model in 

RJ. Moreover, it has been tried to identify which differences between SA and BR should be accounted 

for and which resources should form the basis when trying to replicate.  

By answering the research question, the findings evidence that CSP possess unique elements that 

could contribute to the effectiveness of the initiative and could be used for replication. The AD 

technology, even though it is not owned by CSP or C40, is the main physical resource that is highly 

innovative and advanced and needs to be part of the replication process. In light of the RBV, the 

organizational resources are the one that satisfy Barney’s (1991) VRIO framework. Indeed, C40 

network, CSP methodology, framework, flexibility and co-creation process represent innovative and 

effective features and can assist in the transfer and creation of new knowledge. By following Peng’s 

(2001) model, these resources have been identified as the ones necessary to overcome “liability of 

foreignness” and that have allowed international investors to operate in the BRan market. 

Moreover, the choice of using a PPP represent a source of advantage since it allows C40 to work as 

a neutral facilitating agency between public and private actors, create a safe space for the spread of 

technologies and also include the informal sector. This is perfectly in line with what has been 

previously discussed by Ahmed & Ali (2004), Wilson et al. (2006) and Bathelt & Cohendet (2014).  

While looking at the institutional framework, some advantages in the BRan formal institutional 

environment have granted to the CSP the possibility to start their operation in RJ. Indeed, PNRS 

represents a best case and a progressive law that provides guidelines for proper WM. For what 

concerns the culture, it was noticed that BRans are quite concerned about the environment and 

selective collection. However, the lack of what Overå (2006) defines as macro and meso level trust 

has interfered with CSP and might be one of the reason why the garbage fee is so low and, in turn, 

why the BMP is currently not operative. In the industry analysis, the findings highlighted how RJ 

represents a best case in BR and, by using Porter’s five forces, it was noticed that COMLURB is 

operating in a situation of quasi monopoly and it has a higher degree of flexibility compared to other 

WM companies. When focusing on the replication process, the findings highlighted that there exist 

differences between BR and SA in all the first three dimensions of the CAGE model, while more 
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similarity in the last one. Nevertheless, the formal institutional environment in the two countries is 

quite similar, even though they present spark differences for what concerns the inclusion of informal 

workers in WM.  

The findings showed that the RJ CSP case should be included in Winter et al’s (2001) first phase of 

the replication process, that of exploration. Thanks to this project, it has been possible to identify a 

business model and it was later unraveled the Arrow Core as those characteristics on which the 

replication will be based on were selected. By following Jonsson & Foss’s (2011) example, CoJ has 

been identified as a case of flexible replication in which some features will indeed need to be 

replicated, while others will be adapted. Namely, the contracting model, technology, framework and 

teams belong to the first category. Adaptation will be necessary as it will be relevant to consider the 

local context. Hence, it will important to extend the C40 network in SA and change those elements 

that represented a source of challenges. More specifically, the CSP solution will need to better 

prepare the city before the workshop and secure that the solution developed will be maintained 

operative and transformed in a better project. This might be possible by engaging an external funder 

that could both help in financing the project and provide a different perspective. 

Insofar as it relates to future research, it will be important to better analyze the SAn environment, 

understand whether CSP’s capacities will adapt to that environment and whether the technology 

developed is, indeed, the best solution for CoJ. A deeper analysis of this city will need to be 

envisioned and the collection of data, if the RJ plant will be operative again, will be of primary 

importance in order to compare the results obtained in RJ and the potential one in CoJ. It will be 

further relevant to interview members of Methanum.   
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Appendix 

Appendix 1 Interview Questions 

Appendix 1.1. – Interview Questions to Maiello 

Literary Theories Research Question 

Institutional Theory and CAGE Model 

1) Which are the main challenges and 

advantages presented by the Brazilian 

waste environment?  

2) How has the PNRS (Brazilian Solid Waste 

Policy) and Rio’s PGIRS influenced the city 

performance related to waste? 

3) Do you think that the legal framework in 

Brazil is more progressive related to the 

rest of Brazil in the waste management 

sector?  

Industry Based View 

4) Which are the main competitors of 

COMLURB in Rio de Janeiro? How does 

the private pick up service work? 

5) Do you think that other companies have 

the possibility to enter the waste 

management sector in Rio de Janeiro? 

Why and how? Which would constitute 

the main obstacles? 

6) How does it work the payment from 

customers of the Household Garbage 

Fee? Can customers choose among 

different companies to do the selective 

collection at their house? 

7) By taking into consideration Porter’s Five 

Forces model and identifying informal 

waste pickers as substitutes and suppliers, 

do you think they have a strong power 

compared to COMLURB? If no, why? 

8) Do you think that the fact that COMLURB 

is “sociedade de economia mista” has a 

positive impact on its performance? 

Resource Based View 9) / 

Public-Private Partnership 10) / 

Adaptation and Replication 11) / 
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Appendix 1.2. – Interview Questions to CLEAN Members 

Literary Theories Research Question 

Institutional Theory and CAGE Model 

1) What were the main challenges presented 
by the Brazilian environment? How did 
you deal with them? 

2) What are the main challenges of working 
in a developing country? Do you think that 
the same issues will arise elsewhere in the 
Global South? 

3) How did you deal with the problem of 
informal waste collectors?  

4) Which were the main resources that you 
based your projects on (e.g. 
capabilities/knowledge, infrastructure…)? 

Industry Based View 5) / 

Resource Based View 

6) Why did you decide to undertake this 
project? 

7) Which one do you think are the main 
sources of advantages of the CSP? 

8) Has this project been more successful and 
challenging than the others that you have 
already done? Were you generally 
satisfied by the results obtained? 

9) Has this project been more successful and 
challenging than the others that you have 
already done? Were you generally 
satisfied by the results obtained? 

10) What are the key learnings that you 
acquired from this experience? What 
would you do differently and why? 

Public-Private Partnership 
11) Why did you choose to use a PPP and 

more specifically which were its own main 
advantages and disadvantages? 

Adaptation and Replication 

12) Do you think to possess the right 
characteristics to expand globally? If yes, 
why and which capabilities represent a 
source of advantage? 

13) As replicability is one of your goal, where 
else in the Global South do you expect to 
expand your project? 

14) Which are the resources and strategies 
that you would like to base your future 
international expansion on? 
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Appendix 1.3. – Interview Questions to Baptista 

Literary Theories Research Question 

Institutional Theory and CAGE Model 

1) What were the main challenges presented 
by the Brazilian environment? How did 
you deal with them? 

2) How has the PNRS (Brazilian Solid Waste 
Policy) influenced your outcome and 
operations in Rio de Janeiro? 

3) What have been the challenges of working 
with a public entity? And specifically the 
municipality of Rio de Janeiro? 

4) What were the main challenges of working 
in a developing country? Do you think that 
the same issues will arise elsewhere in the 
Global South? 

5)  More specifically, how did you deal with 
the problem of informal waste collectors?  

Industry Based View 6) / 

Resource Based View 

7) Why did you choose to collaborate with 
Methanum? 

8) Has this project been more successful and 
challenging than the others that you have 
already done? Were you generally 
satisfied by the results obtained? 

9) Which were the main resources that you 
based your projects on (e.g. 
capabilities/knowledge, infrastructure…)? 

10) What are the key learnings that you 
acquired from this experience? What 
would you do differently and why? 

 

Public-Private Partnership 
11) Why did you choose to use a PPP and 

more specifically which were its own main 
advantages and disadvantages? 

Adaptation and Replication 

12) Do you think to possess the right 
characteristics to expand globally? If yes, 
why and which capabilities represent a 
source of advantage? 

13) As replicability is one of your goal, where 
else in the Global South do you expect to 
expand your project? 

14) Which are the resources and strategies 
that you would like to base your future 
international expansion on? 
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Appendix 1.4. – Interview Questions to Di Penta 

Literary Theories Research Question 

Institutional Theory and CAGE Model 
1) What were the main challenges presented 

by the Brazilian environment? How did 

you deal with them? 

Industry Based View 2) / 

Resource Based View 

3) Which were the main resources that you 

based your projects on (e.g. 

capabilities/knowledge, infrastructure…)? 

4) What are the key learnings that you 

acquired from this experience? What 

would you do differently and why? 

Public-Private Partnership 
5) Why did you choose to use a PPP and 

more specifically which were its own main 

advantages and disadvantages? 

Adaptation and Replication 

6) Do you think that the CSP Project held in 

Rio de Janeiro might represent a best case 

on which you will base the future 

replication of other CSP Project in the 

Global South? 

7) Do you think to possess the right 
characteristics to expand globally? If yes, 
why and which capabilities represent a 
source of advantage? 

8) As replicability is one of your goal, where 
else in the Global South do you expect to 
expand your project? 

9) Which are the resources and strategies 
that you would like to base your future 
international expansion on? 

10) Which is the right balance of the CSP 

project between replication and 

adaptation? More specifically, which is the 

degree of local adaptation needed to 

transform the CSP into a success in the 

Global South? 

11) Is there a hierarchy of replication? 

Namely, do you believe that some 

features are more important to 

replicate/copy than others? If yes, which 

of them and why? 
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Appendix 1.5. – Interview Questions to Penido  

Literary Theories Research Question 

Institutional Theory and CAGE Model 

1) What were the main challenges and 
advantages presented by the Brazilian 
environment? How did you deal with 
them? 

2) How has the PNRS (Brazilian Solid Waste 
Policy) and Rio’s PGIRS influenced your 
outcome and operations in Rio de Janeiro? 

Industry Based View 3) / 

Resource Based View 

4) How effectively does your organization 
form and make profitable use of 
partnerships? 

5) Why did you decide to undertake this 
project? 

6) Why do you think you have been chosen 
among the different companies that 
applied for the CSP project? 

7) Why did you choose to collaborate with 
Methanum? 

8) Has this project been more successful and 
challenging than the others that you have 
already done? If yes, why ( is it thanks to 
C40)? 

9) Which were the main resources that you 
based this projects on (e.g. 
capabilities/knowledge, infrastructure…)? 

10) Which one do you think are the main 
resource and advantages of C40 and the 
CSP Project? Which ones are their main 
problems? 

Public-Private Partnership 

11) Do you think that a Public Private 
Partnership is a viable solution for waste 
management sector and more specifically 
which were its own main advantages and 
disadvantages in your specific case?  

Adaptation and Replication 

12) Would you recommend another approach 
to C40 or CSP? 

13) Do you think that the CSP model could be 
replicated somewhere else in the world? 
More specifically, in the Global South? 

14) If yes, on what should C40 base their 
replication on? (e.g. capabilities, network) 
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Appendix 2 Interview Transcript 

Appendix 2.1. Interview Transcript and Coding – Maiello 

Maiello’s catadores researches are conducted at Duque de Caixas and they are not yet been released. 

Brazilian and Rio de Janeiro’s Environment 

Original Italian 

Come in ogni paese del sud del mondo, il settore è relativamente giovane. Servizi regolamentati da non più 

di venti anni. La legge Braziliana è molto progressista perché coinvolge il grande settore informale e tenta 

di regolamentarlo. La legge del 2010 individua in queste figure una risorsa e riconosce che è un settore 

occupazionale enorme e ne favorisce l’integrazione. Devono avere determinati standard di sicurezza fisica, 

minimi salari e sindacalizzati. Inoltre stimola la creazione di cooperative, perché se non lavorano 

individualmente possono ottenere questi standard e formalizzarsi. Legge è un benchmark, se si legge in 

prospettiva del nord globale l’integrazione di questa categoria non sembra un passo avanti ma la 

legittimizzazione di un lavoro non troppo umano. Dopo anni in brasile ho cambiato completamente la mia 

prospettiva, settore informale esiste anche in altri paesi e in contesti urbani a noi piu noti. Lì  è molto piu 

grande e milioni di persone operano in questo settore e riconoscerle è un passo avanti molto importante 

perché permette di avere uno sguardo su una realtà sociale esistente. La legge dal punto di vista tecnologico 

importa pratiche dal punto di vista globale ma gli obiettivi non sono stati raggiunti. 

Legge nazionale in linea generale crea delle direttive e crea linee guida per politiche locali ed è buona legge. 

Ma a distanza di 10 anni non ha visto in effetti dei risultati concreti. Legge buona che incentiva chiusura 

delle discariche abusive e regolamenta ed ha avuto effetti da questo punto di vista. Io promuovo questa 

legge, ma solo poco è fatto rispetto a quanto deciso dalla legge. Il piano municipale aggiornato al 2016, 

risalente al 2014. In realtà non grande differenza fra 2016 e 2014 e si adegua semplicemente a legge 

nazionale. 

English Translation 

As in every country in the Global South, the waste management sector is relatively young. Services regulated 

for no more than twenty years. The Brazilian law is very progressive because it involves the large informal 

sector and attempts to regulate it. The 2010 law identifies in these people a resource and recognizes that it 

is a huge employment sector and favors its integration. They must have certain standards of physical 

security, minimum wages and union membership. It also stimulates the creation of cooperatives, because 

without individual work they can obtain these standards and formalize themselves. Law is a benchmark, if 

we read in the perspective of the global north, the integration of this category does not seem a step forward 

but the legitimization of a job that is not too human. After years in Brazil I completely changed my 

perspective, the informal sector also exists in other countries and in urban contexts more known to us. In 

Brazil it is much larger, and millions of people work in this sector and recognizing them is a very important 

step forward because it allows us to have a look at an existing social reality. From a technological point of 

view, the law imports practices from the global point of view, but the objectives have not been achieved. 

National law generally creates directives and creates guidelines for local policies and is a good law. But after 

10 years it has not seen any concrete results. Good law that encourages the closure of illegal dumpsites and 

regulates and has had effects from this point of view. I am promoting this law, but only little is done 
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compared to what was decided by law. The municipal plan updated to 2016, dating back to 2014. Actually, 

not a big difference between 2016 and 2014 and simply adapts to national law. 

Industry Based View 

Original Italian 

Non ci sono competitors di COMLURB,è mista ma praticamente pubblica. In settori specifici e categorie 

specifiche di residui, si possono usare dei privati. Per  materiali ingombranti ma COMLURB è attiva su residui 

ospedalieri. 

Regione metropolitana è 23 città e ognuno può legiferare la sua gestione. COMLURB non è mercato aperto 

è municipalizzata. Dal mio punto di vista è un servizion che funziona. Nel panorma di sviulippi molto lenti la 

COMLURB funziona, si occupa di pulizia. Si occupa di igiene urbana. Come impresa pubblica, nello scenario 

del brasile la COMLURB funziona. Ha avuto momenti di criticità, l’immpresa riesce a fare bandi di alto livello. 

Household Garbage Fee  è Molto semplice, tassa che paghi dentro la tassa della casa brasiliana. La tassa si 

basa su una serie di coefficiente  ( legge ordinaria del 96). Una tassa che è fatta di tre o quatrro coefficienti. 

Uno è l’equivalente del valore catasatale dell’immobile, il suo uso, il quartiere e una serie di categorie che 

sono esenti. Non c’è tipo di incentivo per pagamento di diferrenziata. È stato dichiarato inconsituzionale 

l’ambito progressivo di questa tassa. Rendere cosi tatno porgressiva l’imposta richiede una pianificaziona a 

monte ben radicato. Carattere progressivo di questa legge è stata dichiarati inconsituzionale. Sistema non 

è stato molto modificato. Raccolta differenizata è fra secca e umida e i catadores fanno questa distinzione 

e adesso in alcuni casi centri con progetti pilotti ci sono cooperative di catadores che lavorano. Quelelo ceh 

succede è che ci sono varie cooperative con costi enormi, e il brasile non sembra pronto a questo. Costi 

legati  ad avere un’impresa, per formalizzare il mercato i costi sono molto elevati , o il municipio paga questi 

costi ( COMLURB attore motlo importante perché a volte aiuta queste cooperative). Fino a questo momento 

funzionamento di nicchia. Ci vorrebbe coinvolgimento insituzionale molto piu grande.là ci sono altri 

problemi, grande avversario di COMLURB è abusivismo. Grande settore sommerso. 

A rio, la piu grande discarica jardim gramas del sudamerica è stata chiusa e una scelta politica è stato il 

motivo principale. Non c’era un motivo vero e proprio ma era legata alla visibilità di rio a livello mondiale 

dovuto a mondiale e olimpiadi. Chiusura di questa grandissima discarica che serve 12 milioni di abitanti 

avviene dalla mattina alla sera dando in modo non programmato dei buoni uscita ad alcune centinaia di 

catadores in modo aleatorio e alcuni contributi sono stati loro dati per poter permettergli un passaggio ad 

un altro lavoro. Questo è il riconoscimento del fatto che il lavoro non è precario. Il lavoro è effettivamente 

riconosciuto. I catadores quando intervistati ti raccontano che facendo questo lavoro loro riuscivano ad 

arrivare anche a 3000/4000 R$ al mese e permettevano di far vivere le famiglie. Dal punto di vista economico 

potevano ampiamente vivere, il fatto di aver ricevuto dei contributi e non avere più un lavoro fisso ha creato 

degli impatti indesiderati. Alcune persone sono diventate alcoliste e non hanno pianificato le risorse. Classi 

sociali particolari con bassissimo livello di educazione. Questa scelta non ha preso in considerazione gli 

impatti sociali su di loro.   

( specificare che le ricerche dei catadores sono fatte a duque de caixas e sono legate a ricerche ancora non 

uscite). 
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English Translation 

There are no COMLURB competitors, it is mixed company but practically public. In specific sectors and 

specific categories of residues, private companies can be used. For bulky materials, as an example, but 

COMLURB is active on hospital waste. 

Metropolitan region is formed by 23 cities and everyone can legislate its management. COMLURB is not 

open market since it is municipalized. From my point of view, it is a service that works. In the context of very 

slow development, the COMLURB works, takes care of cleaning, deals with urban hygiene. As a public 

company, in the Brazilian scenario the COMLURB works. Has had critical moments, the company manages 

to make high-level public tenders. 

Household Garbage Fee is a very simple, tax payable within the Brazilian home tax. The fee is based on a 

series of coefficients (ordinary law of 96). A tax that is made up of three or four coefficients. One is the 

equivalent of the property value of the property, its use, the neighborhood and a series of categories that 

are exempt. There is no type of incentives for paying selective collection. The progressive scope of this tax 

has been declared unconstitutional. Thus, making the tax unprecedented requires a well-established 

upstream planning. Progressive character of this law was declared to be unconstitutional. The system has 

not been much modified. Selective collection is between dry and wet and the catadores make this distinction 

and now in some centers with pilot projects there are cooperatives of working catadores. What happens is 

that there are various cooperatives with enormous costs, and Brazil does not seem ready for this. Costs 

associated with having a business, to formalize the company and cooperatives are very high, or the 

municipality pays these costs (COMLURB actor very important because sometimes it helps these 

cooperatives). Until now, niche operation. It would take much greater institutional involvement. There are 

other problems, great COMLURB competitor is abusiveness. Great submerged sector. 

In Rio, the largest landfill Jardim Gramas in South America was closed, and a political choice was the main 

reason. There was no real reason, but it was linked to the visibility of the Rio worldwide due to world cup 

and Olympics. Closure of this huge landfill that served 12 million inhabitants takes place from morning to 

evening giving unscheduled vouchers to some hundreds of catadores in a random way and some 

contributions have been given to them in order to allow him a passage to another job. This is the recognition 

that work is not precarious. The work is actually recognized. The catadores when interviewed tell you that 

by doing this job they managed to reach even R$ 3000/000 a month and allowed families to live. From the 

economic point of view, they could amply live, the fact of having received contributions and no longer having 

a permanent job has created unwanted impacts. Some people have become alcoholics and have not planned 

resources. Particular social classes with very low level of education. This choice did not take into account 

the social impacts on them. 
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Appendix 2.2. Interview Transcript and Coding – Allison  

I’m Scott Allison, project manager at CLEAN based in Copenhagen. Large organization of about 70 

employees, working in Denmark and internationally. Partnership with C40 for three and half year based on 

developing CSP. CSP is being stemmed from work that CLEAN has done in Denmark and how CLEAN support 

internationally C40 (this work how to apply it internationally). 

Brazilian and Rio de Janeiro’s Environment 

During the period of the first pilot phase, we worked with 4 cities, but Rio was only one of them. The main 

challenges, kind of presented from Denmark with C40 being New York and London based, was language 

barrier and barrier in the way the workflows. Creating trust and a structured way of working was difficult 

(even for doing workshop). Compared to the other cities it was really resource demanding as a city. 

Language barrier was a big one but there was a guy that was Portuguese and C40 has local staff and this 

supported day to day communication since they were working with COMLURB directly. The working 

structure is very different specifically from Europe (in terms of arranging meeting and being efficient). 

Everything was very time consuming, working in Denmark (we have a point and a goal) and if we are not 

able to reach it, we say it. In Brazil, everything is fine but then you reach the deadline and the project is not 

done. We dealt with changes both thanks to C40 and a new working style as we had to be flexible. We are 

used to work internationally but C40 and the local one really supported the activity since they could have 

dialogue directly almost daily with them in order to align concern and push more from the Rio side and to 

deliver what was expected from CLEAN point of view. 

In the workshop in Rio an informal workers cooperative was involved to represent the waste pickers and it 

put a different angle on the table. These people need to be brought in the mechanical separator plant to 

work there and they wanted to create a legal way to do that. It is important not to ignore them. Brazilian 

law recognizes them and we as well and it is nice to have that perspective, that was discussed quite a lot 

and they became stakeholders involved in the process. 

Public-Private Partnership 

PPP is the concept of CSP, initiate partnership, very much experience came from Denmark as this is the 

normal way of working and they wanted to replicate it somewhere else. With PPP, you understand problem 

better since there are different stakeholders involved that have different point of views and knowledge 

about the specific problem. Specifically, in waste in Rio the informal workers working with waste needs to 

be taken into consideration, one company delivering something is not enough to deliver knowledge. Private 

companies have technical expertise, but university and local companies can understand more about the 

local environment. A holistic approach is needed for such complex activities. 

Private companies can provide a local perspective that we don’t have but we provide innovation and 

internationality. Ideally that is the way it went in Brazil, but innovative stuff is not only outside Brazil, it is 

important to connect with research institutes and businesses in the country. C40 also have local contact 

because it is extremely difficult to enter in Brazil and fit in with the local legal framework. Very difficult for 

international companies in terms of what businesses can do and the tender they can apply to. It is controlled 

by the state not entirely open. For any international company to do a public tender it needs to be in 

connection with a local company that needs to be based in Brazil. It means that you need to have a subsidiary 

in the country to bid for a public tender. A lot of innovation comes from SMEs but don’t have a functioning 
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system in order to scale this solution and because of that international companies come into play. They 

drive innovation but from a different angle (international companies). 

The public sector is not as innovative to face this issue and thank to the CSP platform it can understand how 

to face this issue and which direction it should take. More people define the challenge, it is not just the city 

that define it since many stakeholders are affected by it. It is a bigger picture than that, why just the city? 

Where this waste come from? what can be used it for? How do we move it? Companies need to be involved 

in order to answer all this question, because cities are not aware of how to do this thing. One of the key 

things is that the city is indeed involved in all the process, they are stakeholders’ part of the cocreation. 

Resource Based View 

Having so many stakeholders involved is difficult because it is across countries and because you have to 

coordinate many different people/ perspectives. That is where CLEAN came in as well as C40 as facilitators 

among the stakeholders. The key disadvantage is that connection needs to be managed by someone. C40 is 

a third party that can connect public and private sector while providing objective vision of reality and can 

thus help all the stakeholders, behave as a neutral facilitator. But this is very difficult to do in reality. 

COMLURB is trying to reach the goal of the PNRS but they are very limited by the financial resources available 

to achieve their objective. That’s also why they contacted C40 in order to understand how to obtain 

financing in innovative ways. COMLURB doesn’t have resources even to just collect waste and last year they 

described how the city is pretty much bankrupt, for this reason they tried to be part of the innovation 

process to be part of international network and maybe find an innovative way to obtain financing. In C40 

there is no investment, but there might be just an innovative way to find investment. 

Main role of CSP is to accelerate the implementation of solutions to climate challenge through early 

engagement of the private and public sector. The main advantage of that process is that it is provided a 

neutral platform/venue where cities feel comfortable to engage with private sector and the private sector 

is willing to engage without selling anything (it is actually pretender). It is all about discussing how to address 

this challenge, what companies can deliver and where this does not match (a plan of the city might not 

match what is happening in the technological world). It is important to be open to changes. The platform 

provides that before actually engaging in strategy (what we are doing here match or does not match what 

is happening in the private sector). In the end the solutions that are best will be the one that the city will 

buy, there is a neutral understanding toward implementation. 

Companies get visibility and are showcased but it is not direct sales. CSP is driving for co creation, normally 

the challenges are so complex that a company cannot deliver a solution thus they are forced and pushed to 

collaborate together. This is a neutral space where this could happen. 

Flexibility is really interesting, the scope of the project changed. Economic feasibility is what they focused 

in the end, but the goal was different at the beginning because of lack of finance or similar. What I found 

interesting is the flexibility as the scope and goal at the beginning were actually different. In the end they 

demonstrated economic feasibility that can then be replicated elsewhere, but the process has been flexible. 

There was a goal this goal could not be reached so it was switched to another one thus presenting a lot of 

flexibility. This is very important in such complex challenges, because you need to be flexible even if you 

have to have an overall goal, but where the solution goes needs to be flexible. This was very difficult with 

the city of Rio, to get them to understand that, they were much more focused on very specific things (I want 

this and this), they just thought about economic feasibility and upscaling but they didn’t focus on other 

things included in the challenges. This is a good strength of city solutions platform in terms of flexibility. 
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The project has both been successful and challenging (but it is the same in other cases). We have delivered 

better outcomes, in Melbourne solutions was very technical they missed the human aspect and they were 

able to provide that (this was very quick 6 months). They changed the strategy and incorporated more about 

the thesis.  

Replication and Adaptation 

CSP can be applied to any kind of urban areas that is facing a complex challenge. It is focusing on C40 cities. 

C40 has regional representation, thus the process does not involve only local representation but also 

regional. In the case of Rio also other south American representative were there. 

We are in that process at the moment, CSP is distributed through C40 network , in the  network possible to 

spread it from CLEAN, they want to create a regional hub model similar to CLEAN elsewhere in the world to 

take this method and use it in other city. This is weak in CSP. 

In order to grow, the network should be expanded both in terms of companies and clusters. Without the 

local support it is not possible to replicate such a solution because the context always changes, and the local 

presence is important in order to understand how this solution can fit a different areas. It might be easier 

for bigger companies but for smaller ones it is very difficult. 

The network needs to be expanded because the network is not enough, but it doesn’t need to be so big that 

it is difficult to manage it in an efficient way. The CSP is also very fast and quick and it shouldn’t lose this. 

The way CLEAN work fits CSP but finding a partner similar in south America is quite difficult because the 

model there is different. So, it is important to tailor the CSP to local context. 

CSP possesses the right characteristics to expand. The all process fits pretty much anywhere, it needs to 

change the partners, who is involved etc and needs to be adapted to the context. The process itself is very 

much internationally understandable, scoping of the challenge, facilitation cocreation but the process can 

be applied to any sector, who does that is the main question. The level of cocreation is the main issue 

because it changes from place to place ( in Israel for example they don’t like open collaboration and the 

workshop there was different because people were not happy to share their innovation because they 

though their ideas  could have been stolen). This is the opposite of CSP, and this might create problem in 

the future. The issue is that it is based around cocreation but not everywhere people working based on 

cocreation 

In terms of the key learning it was very much what we predicted, the way we tried to address this problem 

was interesting. We are working with Rio to further develop the project and support them. Biomethanation 

plan is working and they found a way to make it economically viable and they are trying to upscale that now. 

The initial goal is what we are doing right now but we don’t know where it goes. They are trying to engage 

Sao Paulo as well, engaged a bit with Lima and Peru with waste there. From CLEAN side they work with 

UNDP and they are looking at way to connect with them and other cities in south America. The CSP is trying 

to test if something works and then try to scale them. I think in principle CSP should be able to expand. In 

reality let’s see, a lot of things are on personal level and connections. 
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Appendix 2.3. Interview Transcript and Coding – Kovshøj 

Brazilian and Rio de Janeiro’s Environment 

Choice of Rio was based on C40 members and more than 90 cities were invited to send an impression of 

interest to highlight the issues and challenges they wanted to present. Then they were rated and then the 

best one was invited to be part of the CSP. I was not aware of the PNR, so it didn’t play a big role for us in 

the whole process. 

Obviously working in Brazil, having a program like the CSP is very focused on PPP and on the city itself 

providing a very specific challenge that is possible to work on. One of the first thing was the language barrier. 

Someone from C40 that was Brazilian had primary contact but was not part of our team, some information 

got lost. When we got to Rio, we understood that for them it was an opportunity to show the city and the 

mayor office. The people took the challenges very seriously and use it as a public buy-in internally in the 

city. Very focused on creating a common understanding rather than a scalable solution. For them they were 

focused on more on selling the idea than implementing a scalable solution. They wanted to create a common 

understanding that we have to work on this challenge. In Europe this common understanding is already 

there, and it is a given while in Brazil they had a different perspective. There was a difference and in Brazil 

it is also about pleasing certain people and there were quite big workshop and we had to invite people that 

were not on the list at first. They had to please a lot of people to the workshop to please them. This was 

very political from the side of COMLURB, they wanted to use this partnership to show that they needed to 

do something. This is a  different way of working, they need to discuss how can we start up from waste that 

is a huge challenge for Rio , another thing it is that it felt that the workshop was unique and was not normally 

done in Brazil because you don’t often have a PPP or opportunity to discuss important issues from different 

point of view. A lot of people enjoyed the possibility to discuss this very important issues with people from 

different industries.  And it got quite heated some of the debates. 

Considering Informal waste collectors, with CSP, you create a positive economic impact but a negative 

societal one, because you make automatic a process that was previously done by hand. That was one of the 

things that people were debating about (informal waste collectors). It is a big problem because people could 

be out of jobs, we had some people that represented the work of the waste pickers. This was a way to bring 

them into the discussion. Obviously, that’s not enough. Based on what we did, it would be important to do 

a more thorough analysis to help them. This is something that the cities could be interested into. We tried 

to have a few of the organizations, and we stressed that to Rio to have some community representatives to 

raise issues that are important to them and could not be thought about by private sectors or cities that often 

forget topic that are important to them. You can always do more, but it was a way to include them and that 

was something that was discussed. They didn’t reach solution but at least it was discussed and that’s an 

important thing to focus on when implementing a new solution. 

Public-Private Partnership 

Working with PPP, the main advantage is that you can work with someone that has a stronger voice about 

the people in the city (they have a local presence), they had the power to decide whether something should 

have been done. Disadvantage is that they were not as used to this use of working, they didn’t participate 

in the same way as we did. The got around and they had fruitful discussion only after a while because at the 

beginning it felt that there were some political interest and the need to please people. Political interest is 

someone need to be invited because of its name. (it is about the buy-in from the politician) 
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Resource Based View 

I think the main advantage of the CSP is that for a city they can create a buy-in from private sector but also 

from the city. You can have the public to obtain a lot of solutions because they have discussed with people 

from the communities and from companies that are trying to develop a technical solutions, they look into 

different opportunities discuss with people from the community and companies that can deliver the solution 

( they got the technological insights but without a commercial application). You have the commercial 

discussion, opportunity and possibility but without selling. This is the main advantage for developing 

countries, you can be a bit of a dreamer because you can discuss without putting the money on the table. 

So, there is a focus on developing the solutions, understanding what it is out there before talking money. 

Hence, it is possible to deliver innovative solutions without focusing on the money, first you can be a bit of 

a dreamer you need to be a such for solution for climate change that are scalable. It is often difficult to reach 

scale and creating a neutral platform where city can also meet the industry in a neutral way is facilitated 

C40 by known and organized organizations. Without expecting that the city will be bribed by the industry 

but just with the process going in a neutral way thanks to organization as CLEAN and C40 could create a 

transparent process and facilitated solutions. The main advantage is that you can have the perspective of 

the new technologies, understand what is going on in the private sector but doing so without being obliged 

to buy but just being aware. As technical staff in the city, you cannot know everything that is out there you 

have to get some input to write a tender or project proposal to obtain a better and more innovative solution. 

You can also discuss what are the barriers. Cities often don’t consider the barriers and they don’t really 

address the problem. Down the line, you can have a solution that is very good but maybe you cannot 

implement the solution due to legal reasons or cultural or similar. The project can create better possibility 

and you can discuss the barriers to implementation because it is pre-commercial. You present a solution, 

then you understand whether it is feasible if you can implement it, rethink it or think about something 

different. Cities normally sit on the project and don’t focus on the barriers. Don’t really address the 

challenges but since this is pre-commercial you can discuss many of these things and actually grow and 

present the challenges and find a way to implement. 

The CSP is obviously a long-term investment because it is building up a new way or working with cities in a 

lot of country around the world. It creates a new way of working. In that sense it has been really interesting 

but not been able to see the value and results as quick as other project that we have done because you are 

building something than much bigger than a focus project. This is obviously more difficult. It is about 

developing the platform and having some test cases. Then you can learn from this test and it is difficult to 

compare this to another project. This is less focused than other project and creating the result out of it is 

more of a long-term process.  Other project might be easier to implement but this is very interesting to 

implement because you have both companies and cities, but it is more of a long-term investment. With Rio, 

you can see that having the workshop is a first step but then you need to follow up on this and for example 

understanding a new way to get finance for the new idea. CSP could also be a platform to involve some of 

the funders, such as the World Bank, that could be part of the workshop and be happy to invest in this great 

solution. They could see that this is something important thus create buy-in for funders around the world 

and convince them to engage with them. 

In Rio, the whole way or working like this, this is a methodology that CLEAN developed is the main resource 

that this project was based on. The methodology and way of working is based on CLEAN’s experience 

through PPP, and that’s what we used in Rio. But also, C40 brand and connectedness made companies and 

cities participate. Our way of working with PPP was brought from Denmark to an international stage and 
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C40 brought its network, this created a functioning CSP in Rio. While we created the methodology, C40 

allowed to connect both local and international actors. 

Replication and Adaptation 

I think that challenges such as the waste challenges in Rio and the way of working is very similar in other 

countries, e.g. South America. Finding the right way to include other cities, maybe not including them in CSP 

but just being involved in the process. This is what we did in Athens where we had someone from Milan 

joining the process to learn from the workshop. It is interesting to see how they can take the idea and apply 

it to their cities, even if there are always some local differences. If you think about cities that are close to 

each other would be interesting because they don’t need to do a workshop for themselves but they can 

learn from the one already done to understand how to take some of ideas and scale to their own city. Bear 

in mind that for each city there are local differences. If you keep that in mind, involving another city that 

doesn’t need a CSP in a workshop can be really beneficial to them. That’s where other scaling can come in. 

We learned a lot about the differences of working with PPP around the world. That is very different what 

cities want and it is also very important to follow up the workshop. Because it is very different what cities 

want, it is important to keep the momentum going even after the workshop and it is difficult when you have 

cities with a lot of internal process and companies that want to get moving and you have to manage 

expectations. You need more engagement than only the process with workshop, you need engagement 

afterwards you maybe need two workshop and really need someone that can support the solutions 

especially in developing countries. An external funder not only the city or the company might be needed 

because they could raise some concerns for example if you do this this is what we are looking for as world 

bank. We need a local actor to understand what it is happening there and an external funder to maintain 

the operation going. 

I think there is the capability to expand the CSP but I think we need to do more focus on both the preparation 

part of it, actually preparing the city and letting them know what it is going to happen but also ensure how 

this solution doesn’t get lost but turn into project or procurement offers afterwards. The cities need to get 

buy-in from important people that are in charge. 
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Appendix 2.4. Interview Transcript and Coding – Godding & Baptista – Unstructured 

Interview 

Resource Based View 

C40 city solutions platform started 2 years ago, as there are huge difficulties in reaching the objective of the 

Paris agreement, we created a model to make cities operate with private entities, CSP is a legal entity not 

for profit, no biased towards any businesses. Noncommercial platform to learn from the city and the goal is 

to co create solutions. That’s the initial concept.  

Year and half ago, it started because of the difficulty to reach the Paris agreement’s target, city don’t have 

funding, time and resources and expertise to do something. They need to collaborate with other actors ( 

both private academic startup etc). Create a model to make cities work with different partner. CSP was 

created to fulfill this goal, C40 is doing it because as legal entity it is a no profit, neutral organization not 

funded by any specific business ( or similar), therefore we should not be biased towards any specific goal 

and institutions. CSP is a neutral learning non-commercial platform, anyone taking part in it need to sign up 

to certain underlying guidelines, for example, you can talk about your expertise but not here to sell. The 

goal is for businesses cities and academia to join the CSP and talk very openly and therefore cocreate 

solutions to the main city climate challenges. We established CSP as a pilot, funding from Realdania they 

funded and run the pilot in four cities in the course of 18 month. They funded them to run the CSP, create 

the framework, find the solution and implement it. The Initial framework was based on a release of 

expression of interest to members cities in March 2016, a lot of them responded about a specific area of 

focus.  

In Rio, a key city contact that has been working in the city for decades about waste management was given, 

José Penido.  We worked in order to gather the info about the challenges and what was done in the past. 

We condensed the info obtained and release it to anyone and everyone (to a range of different businesses) 

the network and let it very open. We started to cooperate with CLEAN ( lot of connection in the private 

sector) to understand who they want to cooperate with/engage. After that, a webinar was held in order to 

get feedback. We released an initial webinar where the challenge was presented and we obtained feedback 

( open to everyone) and members asked questions. 

The interesting part is not about providing face time for business to sell the service. The way the framework 

work is to cocreate something that is perfectly tailored to that city. In case of replication, you always need 

to localize but the framework can actually be applied to different environmental challenges. General 

solutions could also be created and depending on what you are looking at the degree of replicability could 

change. One important thing to bear in mind is multifaced kind of outcomes that are generate. From my 

understanding we look at waste challenge based on what is possible to see in global south as the decision 

makers are overload with operations. Everyone is managing the operations and they have little space to 

think strategically; you have to think on the day to day. CSP allows the city to think strategically and this is 

one of the most important outcomes as it leads to the creation of the space to think about itself, and to 

bring visibility about an important challenge. Bringing Danish companies raises the profile of the topic 

internally and increase visibility. In the Rio context, it is important to create a positive agenda and see that 

they are at the cutting edge of the world. The impact of putting light on a problem like this is quite important. 

Disruptive business model as not the usual way, since people are getting together from the same 

department. The city wants to engage a series of stakeholders, without having to worry about conflicts or 
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similar as it is managed by C40 and based on co-creation ( reducing greenhouse gas emissions but also 

bringing innovation). 

One important thing to bear in mind is the multi paced kind of outcomes that it is possible to generate. 

What is possible to see in Global South is that policy creator are totally overload with the operations and 

limited resources and it is difficult to manage the operations; therefore, there is no time to think strategically 

as there is little time to focus on challenges that are not on the day to day. CSP instead is able to create a 

space for the city to think strategically about a specific problem that it has. One of the most important 

outcomes for the city is the creation of this space and the creation of visibility about a specific problem 

(waste is not a super sexy and trendy thing). By leading a range of stakeholders to focus on a problem like 

this is an advantage (by bringing also foreign knowledge etc). It is possible to increase priority and 

importance of the subject. In Rio it was very important this as they could pick the subject and convince 

stakeholders that Rio is at the cutting edge of the world.  

A lot of people call it a disruptive business model, as people are getting together from different department 

and it is a way to engage many different stakeholders with a  lot of different expertise and bring them 

together without any conflict of interest etc because it is all managed by the c40 platform model and 

therefore the main word is cocreation as they understand together the challenges, get together before the 

usual and they come up with a multi sectorial solution that might also create innovation ( not only solve 

environmental challenge). Obviously, the focus is on climate change. Teamwork and engaging people and 

team is very important. 

Cocreation and cooperation with Rio’s city is important was important as when they submitted application 

to the challenge, they had to commit resources and contribute to that. CSP Partnership is also about 

agreeing about putting resources and engage in it. Partnership with Realdania is relevant for the governance 

model as it is part of the steering committee at the top and project control group.  Focused on agreeing 

about finding and key partners that meet every quarter to discuss about project. Clean also has regular 

meetings, one to one project meeting, sole organization responsible for bringing in private sector voice in 

the pilot. Because it was a pilot it is possible to learn from it, CLEAN came to the realization that bringing in 

the Nordic influence in city like Rio is fantastic and on top of that it is important to have more of a local voice 

to bring in the local perspective. Going forward it is important to create partnership with organization like 

clean but that are local, bring in the Nordic solution but with a local perspective as well. Relevant to 

scalability of the product. C40 wants to create partnership with both global and local membership 

organization. 

The framework was developed with Danish companies; CLEAN and Realdania and the solutions providers 

were provided by CLEAN (Ramboll etc), there was further engagement from GIZ, BYD and academia. C40 

role is based on co-creating solutions with cities, and CLEAN provided solutions provider. CLEAN could learn 

how to engage with cities, partnership, developing the project and working together, while c40 worked on 

the level of the cities, clean reach businesses. There was never the objective of promoting Danish business, 

just to understand the environment.  Primary role of clean is identifying stakeholders and as highlighted 

they are a not for profit, they needed to bring stakeholders and develop the framework and the project.  

CLEAN’s primary role is thus to identify stakeholders that could be brought to discussion, membership 

organization (no profit). They were partner of the pilot project, they developed the contacts along with 

project control group member, they are not a partner anymore they are advisor right now.  

Rio challenge had three tiers: pilot plant of biomethanation, (success of this was attached to other broader 

goals), introduction of electric vehicles to collect waste and problems related to waste pickers ( that work 
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next to biomethanation plant). Regarding the plant, they have the technology, but it needs to be proven 

that it is feasible to apply in similar contexts. Cooperation with the city started when they submitted their 

application, and they needed to commit themselves to contribute to the mission; CSP partnership is based 

on agreeing on cooperation for a common goal. 

In terms of the technology, Rio developed the partnership with Methanum company (with grant of Brazilian 

national development bank). Biodigestor in Europe are based on moist and, from that, water is removed 

and biogas is created, in Rio they analyzed cutting edge technologies (dry biodigestion) and applied that to 

Rio because the amount of organic matters segregated is different wherever you are, as an example the 

amount created in Denmark vs Rio is different due to weather (the level of gas in Denmark is different than 

the one in Rio as there is no organic segregation collection because Rio is too warm and bio would rotten 

before). The challenge around this was based on the grant from the Brazilian Development Bank.  They 

challenged around it as in the past BNDES created laboratories to identify the most important solution. Just 

before the financial crisis, then they didn’t know how to finance the project, what to do with waste pickers, 

how to make it feasible from the economic point of view.  

Hence, Methanum and city hall had some of the best practices of everywhere in the world and application 

of it in the local context. C40 is not much on developing the technologies but more about the financing and 

the way to engage the people and different stakeholders. 

CSP created an environment where to think solutions to this problem and when you bring different 

stakeholders, it is important to recognize different benefits because there is a gap between having the 

project and getting the finance and the CSP also brings in organization that could invest and it gives visibility 

to a particular challenge, inform people about the exact challenges and build relationship and create a 

network. Relationship becomes invaluable, designing something because it is important. In terms of global 

south this is a key benefit. 2/3 have released tender after the workshop. With Rio we are creating a business 

plan to attract fundraising and invest in the solution. 

First webinar was held when the city presented the challenge, the city received feedbacks from a range of 

stakeholders to tailor the challenges. Rio wanted to scale up biomethanation plant and from the feedback 

they decided to scope its challenge and demonstrate economic feasibility first to be able to later scale up. 

(back in the day the economy was doing great, but later crisis). Stakeholders helped scope the challenge and 

narrow down to something that is more tangible. 

The city solutions platform brings the space and time to think about this projects, very effective model in 

the global south context. It is important to understand that there are different advantages for cities that 

have funding while others do not have it. City solutions platform bridge the gap existing between cities with 

money and cities without and create collaboration. It can inform people of which the priority are , 

relationship created and the network create make it invaluable since businesses can create way better 

products. The first webinar lead to receiving feedback to a series of stakeholders, at the beginning they 

wanted to scale up the biomethanation plant and from this exercise of receiving feedback the city have been 

able to scope its challenge ( as it had to demonstrate the economic feasibility of the system). The 

stakeholders helped the city to solve its challenge.  

Different kind of challenges were presented (waste management etc). from all of these applications and 

then 4 cities were selected, Rio, Seattle Sydney and Melbourne. In Rio, key city contacts who worked in the 

city for decades, all the information around the challenge, they kept the format very open. Danish clean 
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cluster worked to understand who they wanted to engage, and they sent them all the information. After 

that, a webinar was held in order to get feedback 

Replication and Adaptation 

The Adaptability is focused on the framework not about the technological solution! Replicability is about 

demonstrating that with a particular kind of input you are going to have a specific output (biomethanation 

plant is done as a model, and it could be decentralized). Basically, there is a technology (dry biomethanation 

plant) and it is important to study the economic feasibility and then this solution could be applied to 

different contexts.  Methanum had kind of cutting-edge practices from all over the world, applied to the 

local context. C40 challenges was more around the finances. There is also a difference of space in Europe 

and Brazil as space is cheaper in Brazil, thus it is cheaper to dispose waste in the landfill. Indeed, in Europe 

space is restrict and very expensive to put money on a landfill, in Brazil instead there is a lot of space. 

Whatever solutions need to be cheaper than already very cheap solutions, thus, it is more about the 

business model rather than the technology. Having the business model proven successful it makes sense to 

replicate. For what concerns replication, of course you need to localize but what is replicable is the 

framework that could be applied to different environments to address different climate change solutions. 

It is important to create something that is unique and generate relevance. Depending on what exactly you 

are looking, you are going to have a greater or lower level of replicability.  
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Appendix 2.5. Interview Transcript and Coding – Baptista 

Brazilian and Rio de Janeiro’s Environment 

Biomethanation is a project from the city of Rio with BNDES and then they got initial grant to do the pilot 

(5-ton, dry biodigestion). Mix water with organic water and then treat these waters. 

What COMLURB did with METHANUM is developing a dry biodigestor, very innovative and modern, never 

done in Brazilian environment, South America or Global South. Another really innovative thing is that it is a 

modular plant (to test this facility and then being successful, gather data to scale up and replicate 

elsewhere). METHANUM did the research, heavy lifting, how to implement the technology, in PPP with Rio. 

After having received the initial grant, Brazil was doing pretty good (7% growth in GDP while Europe was in 

crisis), they didn’t really put effort into understanding how it could be economically sustainable (the 

project). At C40, the project is about facilitating interaction between private and public sector to solve city 

challenge. Rio was one of the projects selected for different reasons (initial grant from Realdania, they 

wanted regional spread, different sector and so on). Rio got selected also because of the quality of the 

presentation, the main challenge of the city was how to make this project economically sustainable since 

Brazil went into an economic crisis and there was no money to keep this project going.  

After having invested million, there was the problem of having maybe to abandon this project. A big benefit 

was that of shedding light on the project. The city of Rio has a lot of priority but this was perceived  not as 

something to do immediately as there are many other problem in Brazil ( Luan literally say that shed light 

internally, the city of Rio has lots of priorities and then this project was seen as something nice but  not 

fundamental). CSP shed light on it and held the people responsible for the project to create results, by 

stressing the fact that there are people from C40 from all over the world that are actually trying to create a 

solution, CSP helped to make the case and was very successful. IN a developing country, you have a lot of 

pressing matters and budget constraint, CSP was a tool to internal policies maker to stress that this problem 

should have been prioritized. 

Just another side note, people in the global north don’t understand that for example in  Rio you have all the 

data, people are running the city and have a lot of things to do, so they don’t have a lot of time to think 

outside of the box, thus they don’t have the time to. Just in operation, they run the city, don’t have time 

and space to think outside of the box, they are absorbed by these challenges of running the operation. It is 

hard to make people understand the importance of a biomethanation plant when they are running other 

operations.   

It was against this backdrop of Brazilian solid waste policy that Rio did their application and it was the same 

argument that they did with BNDES to obtain investment. From my perspective, that’s the main quest; there 

are a lot of interesting project, but when you have a project that has adherence to the local legislation makes 

thing much easier and more credible to implement because you are not going against the legislation. It is 

easier to make the case when you have supporting legislation and then again from our side it seems more 

credible what the city is proposing because it seems more certain. The legal framework is both municipal 

and federal. 

There was some discussion because close to the site there is a manual sorting machine that operate on the 

same site and there was some concern from the informal workers cooperative that this new technologies 

could reduce their work since the machine doesn’t need to segregate the waste ( just bring it all). This is the 
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only problem they had, but since waste picking is so important in terms of employment, whenever you move 

towers a mechanical sorting facility it might be more efficient financially, but it has a social impact and it is 

thus harder to implement change. In Brazil they are very organized (in India they rely a lot on it), but it is 

very widespread all over the world. 

Resource Based View  

In Brazil, and also in Africa where the waste is huge priority for cities, I think that the technologies is out 

there, but how you demonstrate that the technology is economically viable is the thing that is missing. Then 

it would make sense to make the case (Increase the lifetime of the landfills), how are waste collection 

vehicle, but it was needed an in-depth business plan made by Rio. Rio is an example to convince other public 

entity to do the same worldwide. Modular dry biodigestion need to be demonstrated by Rio that it is 

economically feasible and then this project can be replicated in many places all over the world. What is very 

unique is that this project is also modular (normally landfills are very far away in Rio 80 km, this project since 

are small and modular could be decentralized and can have a local dimension) 

CSP helped in putting the right amount of time into this project. The CSP brought together a lot of 

stakeholders, to think about the plan. When CSP got there, the brick and mortar and plant were there, but 

there were no data. So, it was difficult to attract investment because you don’t know the output of the plant. 

One thing is that there is no segregation of organic matter, so you have mixed waste with different strains 

(more or less rich in organic matter), so you don’t know how much biogas you are able to recover. Main 

challenge was to keep this plant running for 2 years to collect all the data and make a business model to 

attract investment or make the case internally (make people understand that this is a good case and 

economically viable).  

A few ideas generated there were later applied by the city as in Brazil there is a lot of land ( not like Europe), 

so it is really cheap to dispose the waste in the landfill ( 10$ a ton to dispose the waste, in Europe it is 7 

times more expensive). Whatever you do it needs to be cheaper, because there are no financial incentives 

to do that. So, it might be important to do partnership with big waste generator (waste not collected by 

COMLURB, they need to send it to landfills directly). Instead of paying the landfills and concessioner you 

bring it to the plant ( this is something they implemented, not sure how much money it brings in).Another 

thing that was discussed for COMLURB to take over the operation to absorb the cost rather than letting 

someone from METHANUM working on it ( because they would have needed to pay for someone managing 

the operations so for some operations COMLURB took over). 

We are satisfied with the results, it’s still not over the project. It needs to take time; Rio is on track to be 

able to develop the plant. It is still not over, CSP could fund for a trial period of two years then develop a 

business plan. It is not easy context, little money lot of priorities. To have this operation to run it takes a lot 

of time and effort. I think they are doing progress.  C40 is helping Rio to make their case internally but this 

is huge, because otherwise the multi million investment would have died. This is not the end of the story.  

The capabilities are just the methodology and the co creation process because they have been able to 

cocreate something (idea, innovation). CSP is not making sales but bringing different kind of expertise to 

solve some city challenges. The methodology is the main resource and capabilities. 

The 4 cities were the pilot, they secured a second phase. The main advantages of C40 is network, connection 

between public and private sector and unbiased, ability of cocreation connection and solutions to specific 

challenges. C40 reputation is also very important because it has a good reputation and it is able to bring 

many different kinds of stakeholders. It has a strong name, capacity of attracting key stakeholders. 
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Public-Private Partnership 

COMLURB helped, there were not institutional constraints. We were almost partners in crime with 

COMLURB to shed light on the project. The project was supported by the city hall itself as it was supported 

by major cabinet to bring visibility to the project. The president of COMLURB also attended the workshop. 

One fact that helped is that COMLURB is a company of public ownership, they have less constraints than the 

public administration. They are subject to administration, but they are more flexible than other public 

actors. They can behave more as a private actor than other public companies since they have more liberty, 

they also make partnership, they are not so constrained as other public body. They are a public company 

but private owners. 

COMLURB and METHANUM were already working together, we brought other stakeholders (GIZ e.g) not 

only private sector but also academia (change, Nordic innovation). The rationale is that the catalyst power 

of the private sector (to generate change in the private sector it is much faster if you are instead just policy 

makers and policy makers). One of the main things for the implementation of climate action is that public 

sector needs to talk with the private one (change is much faster in the private one). One of the main barriers 

for implementation of the climate action is talking with the private actors because of procurement rules and 

all the concerns about privacy and transparency.  

The rationale behind CSP is because we are an international NGO, we don’t have any scheme in the game, 

and we can moderate the private sector action in an unbiased way (moderate conversation with private 

sector to reach city goals in an unbiased way). We work as a third party that connect public and private 

sector and provide transparency and unbiased judgment since it is an international NGO. CSP is not about 

creating sales opportunities int the private sector but connecting different stakeholders to create unique 

opportunities. (we bring guys from academia, international development bank, GIZ). So, we know which the 

problem is and bring the expert from different point of view, we have a methodology breakdown (present 

the challenge, webinar etc), so that we can have many different points of view and come up with innovative 

solutions.  

 

Replication and Adaptation 

If you have the business plan, that was the main challenge of Rio, you can implement it somewhere else. In 

each city the waste is specific to that place, so maybe the replicability is not a super clear case because if 

you do a plant somewhere else you have to deal with other inputs and waste.  

In c40 thematic network that is about to Matchmaking cities and basically, they connect cities with the same 

problems, and I am pretty sure that this project is also featured in the waste system networks. One thing 

about this is that we don’t do a top down approach (this city needs to do this, or this city needs to do that) 

but if you are thinking about replication it is more about it being incremental rather than replicating exactly 

the same. Bogota is doing biomethanation but it needs to be adapted to that environment (why don’t you 

chat to understand how to engage local stakeholders). Not replication of the all thing. The replication is not 

the full solutions, different cities have different goals, but the focus Is on how to do the business plan for 

example. Rarely in c40 you copy the all things, you do baby step and adapt the solutions to the l 

environment. Bogota is a potential example. 

We learned a lot in Rio since it was in the pilot phase. The scope of the project was different at the beginning 

as we thought that bringing international companies there would have been easier (but also just flying to 
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Rio is a challenge because of the distance and because people have to stay for a long time). Thus, we really 

learned to work with the city and local stakeholders. Before we thought that we could have worked with 

international stakeholders but then we came to the realization and we understand that we needed to work 

with the local communities /stakeholders. International presence is important, but it would be better if we 

had a local presence. International collaboration and network are important, but it should be more of a local 

experience. 

The part of capabilities is there to replicate the project worldwide. We don’t have the funding right now. 

There is lot of ideas but how you translate that is bankable; how you actually make a profit and not a loss is 

the key to expand worldwide. Other parts also tackle this question. Being able to provide technical 

assistance is also an important skill. Business plan and technical feasibility developed in Rio could help them 

in expanding worldwide.  
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Appendix 2.6. Interview Transcript and Coding – Di Penta 

Brazilian and Rio de Janeiro’s Environment 

The main challenges presented by the Brazilian environment were the typical challenges of any innovation. 

First time of large scale anaerobic digestor in Latin America city, challenges related to the technology itself, 

implementing new type of technologies in terms of local competencies, legal context, capacity building. 

Emissions are not necessarily regulated. In Brazil, since they don’t have any biodigester you have to build 

standards and whenever you develop and innovative technology you have to develop an organizational 

framework or where to get the component for maintenance. There are not many companies that produces 

components, so you have to find them. In the implementation phase, they have to identify who and where 

to get the components from, the actual running of the plant requires a couple of high level qualified 

specialist difficult ( compost does not require high level qualified people, anaerobic digestion yes) 

Public-Private Partnership 

In waste, there is a prevalence of PPP in the Global South for two main reasons due to access to capital and 

lack of capital from the city perspective and the other reason is capacity/capabilities. The example is that 

this is the first case of biomethanation. Private partners are particularly useful in getting innovation and 

know how to run this equipment since they have technological know-how, infrastructure are also run more 

efficiently in the private sector than in the public one, mindful of the bottom line. This is a strange PPP 

because it does not imply an initial investment from private investors but in this case came from BNDES and 

COMLURB. Methanum only put half a million. Now it has been run by COMLURB and Methanum and the 

financing was provided by a third party, this is joint pilot program. Lock-in effect is a negative side (a private 

would ask for 20 years contract to get money and recover the investment and the cities get a commitment 

to send a certain amount of waste at a certain amount of cost). In anaerobic digestor, it’s 35 ton a day at 

30/35 $ per ton. Theoretically, in a normal PPP, the cities would get into fines and similar if it does not get 

to that amount of waste. The digestor is not working right now because they don’t have the money. In a 

normal PPP, the private sector has a way to get their money back both the program is successful or not. This 

would not happen in a normal PPP, because the private partner still would need to get paid the amount. 

Resource Based View  

One of the main advantages is the network itself of C40 that has connected many people, where c40 is a 

unique differentiator and unique selling point because it can bring together people (academia, public and 

private sector, academia) in an impartial manner. We don’t have a technology, company or something that 

we have particularly interested in developing, we just want to develop the best possible solution for the city 

and the environment. Better position to have a wide collaboration among different expertise. Being able to 

share experience from other cities like china is a great advantage.  

We learned a lot from this case but one of the main problems when you get money for free, it is that you 

don’t get to worry about what happens afterwards. Since it was a grant not to be repaid, nobody worried 

how we were going to keep the infrastructure running for 20 years. In waste, most of the cost actually come 

after, from capital investment, operation, 20% to 30% of overall investment is the initial investment, 70 to 

80% is operating cost. When you get the money from initial investment it’s that you don’t worry about the 

money that you need to run (this is exactly the problem in Rio).  In Rio, the city doesn’t want to charge other 

waste fees and Penido is very hesitant to start charging fee by themselves, they just use municipal budget.  
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Replication and Adaptation 

CSP Project held in Rio de Janeiro might represent a best case on which we will base the future replication 

of other CSP Project in the Global South. This is due to two key components. Anaerobic digestion has not 

really proliferated because you need high quality segregated waste and they are quite expensive and 

complicated. you need pure wet waste, this one from an operational perspective has the advantage that 

you don’t need pure waste and the fact that it is dry. First generation of anaerobic digestion was wet waste 

mixed with sludge to have a better output, second generation was semi dry, less sludge. When you have 

more sludge, you can create more lysate ( when water goes through organic waste, you create black heavy 

metal ) , you need to be close to a sewer to have the sludge and have a much higher quantity of lysate. In 

this case, since it is mixed waste and dry it is cheaper and much easier to run, this has quite a few operational 

advantages, don’t need lysate, specialized people or be sure that the waste is segregated. If we were to 

replicate in the global south, we will have to do this technology and base the replication on the Rio example. 

The challenge in implementing this technology is that it is quite expensive to run (30/35$ per ton including 

revenue coming from sales of electricty)→ flat operating cost quite high. Johannesubrg that is very 

interesting in replicating Rio de Janeiro process of anaerobic digestion, they have landfilling cost of 9$. 

Currently South African cities are spending a very low amount and in this way,  you would spend 35$ and it 

is difficult to get a project across. You need to increase waste tax, get additional revenue and so on. 

Operating costs are always a challenge particularly in the context in which disposal cost are really low. 

We possess the right characteristics to expand globally as this is definitely the model that we should be 

looking at related to anaerobic digestion. This is the model that we are trying to replicate, however we are 

also cognizant that many cities cannot  look at this solution but would need to find other ones such as 

composting because they are cheaper, not as good from climate change perspective but it is easier and 

cheaper. Many of the cities are not ready to implement the technology because this is more expensive than 

compost and more difficult. In Tanzania, from 5-ton composting to 50-ton biodigeston is difficult to do, it 

might be really difficult to change radically, it might be better to upscale the composting solution. It is still a 

very advantage technology in the global south. The key feature is that it can process the mix waste and can 

run on dry, better environmental impact and less lysate needed. For the CS this could be replicated in the 

global south we strongly believe in it and it is important to find the most realistic technology, it is impossible 

to radically change the technology because revolution don’t happen in waste management, there is a 

general gradual transition. From dumpsite to 100-ton incinerator, the incinerator only last one week. It is a 

gradual change.  

There are other cities in the Global South that wants to adopt the CSP and anaerobic digestion solutions. 

Sao Paolo wants to do exactly the same thing, similar to the ecopark in Caju, where they test their own 

technology. There is a CSP proposal with Sao Paolo. Then South African cities, Durban, Johannesburg and 

Pretoria (Tshwane). The City Treasurer of Johannesburg has just decided not to build an incinerator, but he 

is very interested in the anaerobic digestion and we are starting to work at a more practical level to 

implement a similar digestor to the one in RJ. 

It will be very complicated to convince Johannesburg as a city with this low amount of cost of landfill because 

they have a disposal cost of only ten dollars, in Buenos Aires they are all ears, because the cost is 150$. In 

south African city, the cost is way lower (10$) thus any diversion project would increase cost. In the short 

term it would be an additional cost but in the long term this would have an advantage, extension of life of 

landfill. Not in my backyard, no one wants to live near a landfills or waste site, whenever you want to create 

something like that you don’t want to have a landfill near you. You need forty /fifty hectar of land and you 
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have to find another place where to build it. If We are extending the life of the landfills, it delays the problem 

and extend the life of a landfill.  

Lifecycle analysis or full cost assessment is necessary, composting is 15$ per ton in south Africa thus this 

solution is too much expensive. From business plan comparison wouldn’t make sense but when you actually 

consider all the cots (transport cost, emission of carbon from trucks, maintenance costs for trucks, 

healthcare costs, you really looking at overall long-term impact rather than the pure cost. Durban, the head 

of waste management, tried to get a shredder of green waste because they have a lot of it to create compost 

from it in the first analysis it was not accepted because more expensive. But it was developed a life cycle 

assessment to calculate the additional assessment and the second proposal was accepted, since it is not just 

business case but also broader cost of long-term effect impact on climate change and similar. You need to 

do this thing in south Africa. The impact is long term not from one day to another.  

You always need to take local context in consideration, when trying to replicate. It is the most important 

thing. By taking as an example Sweden, cities in Africa don’t want to hear about san Francisco or Sweden, 

they want to know something about their context. Before replicating CSP in other contexts or countries, you 

need to assess whether the country has the context to replicate the project. In Kampala, I would not try to 

replicate this project due to the waste hierarchy.  

Waste hierarchy is a pyramid that has general steps that cities need to follow (collection and disposal, 

recovery, energy recovery, waste reduction and waste minimization). The last phase is what it is happening 

in Europe. Cities in Latin America or most of them and the one in south Africa have the base of the pyramid 

figured out. Collection and safe disposal are done, now they are moving on higher hierarchy. Many other 

cities in the global south are still on the first phase. If you only collect 70% of the waste, it is too soon to look 

at anaerobic digestion. I wouldn’t try to replicate in Dar El Salaam where there is no waste budget. 

There exist a hierarchy of replication. The first thing to replicate are the contracting model/type of contract, 

not exactly this one ( because grant money being given for free is an unicum and not replicable), replicate 

the same type of agreement is one of the strength of CSP, especially with private partners; technology is 

fundamental aspects, first opened in south America you will have some lesson learned from that. Created a 

group of companies, technologies provider, of equipment providers that work together, and it would be 

important to replicate the same team elsewhere. Methanum is interested in being part of the team. Being 

able to replicate the team in terms of experience, components and who does what is a feature of 

replicability. 
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Appendix 2.7. Interview Transcript and Coding – Penido 

Brazilian and Rio de Janeiro’s Environment 

At first, I’m going to introduce the long story of this plant that began 8/10 years ago. I was at IFAT in Munich 

and was there and looking around found one booth and got interested because they were publicizing a new 

technology that they called methanization of organic matter. The company was Eekom.  I talked to them 

and was interested in the technology. I talked to them and since they had the plant nearby Munich, and we 

went visiting it with a group of 5/6 people. We visited and that was the technology that we should have in 

developing countries. Apparently, the technology was simple, but it is not as simple as it was at he though 

at the time. You just seal the tunnel close the door and start producing biogas. You close the door and start 

producing the biogas, it is just needed a front loader as a mobile equipment. Everyone has a front loader, 

all municipalities have it. Also, a truck is needed to move the garbage from where it is produced to the plant. 

We visited it was working because it was simple. Simple construction, the instrumentation was a bit 

complicated, but it could be supported in Brazil. Then I came back to Brazil and talked to Rio’s representative 

of C40, Cristina Mendonca. I said that I saw a very interesting biomethanation plant in Germany this would 

be interesting to have it here in Brazil as it is possible to manage it easily because it was medium size. I tried 

to seduce eekom to come to Brazil, but they wanted money but COMLURB couldn’t afford that and they 

stopped discussing. 2 years later I came back to IFAT and a French company was doing the same technology. 

I started talking with them and convince them to come to Rio to create a pilot plant but they didn’t get 

seduced.I forgot about it but two years later the c40 representative in Rio remembered their conversation 

and she thought she could help me through a contact in Minas Gerais because they were doing something 

similar there.  

The ability to build the plant has been influenced by PNRS as the plant meets perfectly the new laws of solid 

waste management in Brazil, and what it recommends which is to send to the landfill only what is not 

recyclable, and you cannot use. It is not stated exactly composting or biomethanation but COMLURB has a 

long tradition of composting. Ijn 1977 I already managed a recycling and composting plant in Rio that was 

very simple. We had a recycling plant to crush all the household waste that came to the plant and the 

shredded material was put in an open window and after 45 days compost was created and used for a long 

time. We had another horrible recycling plant in Caju in the eco-park which created very bad compost that 

is very expensive and never really worked and started being made in 1992. This plant cost a fortune to the 

municipality (about 10 million R$ but never worked well). Many years later, in Caju it was closed the 

composting plant and we started producing compost with the hold method in the deforestation program of 

the municipality. Vietnamization is the best way to deal with organic fraction because you don’t only 

compost, but you also produce biogas and energy at the same time. 

Resource Based View  

I came in contact with Luis Felipe Colturato working at Methanum. Methanum is a small company in Minas 

Gerais that started having a pilot plant in Belo Horizonte due to a grant in BNDES of 11 million R$. The grant 

was non-returnable to develop the dry pilot plant along with the University of Minas Gerais. Everything was 

developed in Minas / Belo Horizonte but I wanted to move it also to Rio also because of the presence of 

COMLURB that might represent a window on the all of Brazil and South America in general ( where I started 

working in 1977), the presence of the university center and good structures. Since 1977, I was involved in 

composting and interested in bringing Methanum to Rio. In this occasion Felipe decided to come to Rio and 

also BNDES came to the city and financed them (the head office of BNDES is in Rio, thus they accepted very 
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easily). We made a technical cooperation agreement between COMLURB, Methanum and Federal University 

of Minas Gerais. We put the area at their disposal, they brought the technology and university supported 

the technical development and they started building the plant. We employed 2 years to build it and started 

operation about 4 months ago. There are still problems due to a lack of money to run it from all the side 

involved and we are looking for money for example to cover the cost in case there is a collapse. We managed 

to have the good waste to be in the front loader, but it is a very sophisticated system because of it is a pilot 

plant and it has a very sophisticated automation system. There are some problems since the technology is 

very sophisticated and automatization is not working yet because the company that was developing the 

automation system quit in the middle of the contract and left the system in the middle.  We are trying to 

make another technical cooperation agreement with a very big supermarket, Zona Azul, because they have 

a very good work inside their stores for the last ten years to segregate organic matter and they have what 

we’d like to receive in the plant.  

Started technical cooperation agreement and we will accept its waste coming from the source already 

segregated to crush the waste and open the bags and they will provide the equipment to open the plastic 

bags. Then after they will help us with the same amount, they spent delivering their waste in the transfer 

station. This would mean 15 thousand R$ per month that is something that is enough to assist us with our 

needs and we will replace things that are not working, they will help automation system to be concluded. 

That is the mean we found to let the biomethanation plant run and this will be very interesting, and this is 

the mean to maintain the operation. Very interesting way to segregate organic matter because also 

household waste can produce (50% is organic matter) biogas but less than if it is segregated. We can shred 

the material as it comes to the plant, with shredding it is possible to open the bags and reduce the size of 

the organic fraction and this enhances the composition. The process is not complicated, we fill 2/3 of the 

tunnel height and then the leach that is collected is recirculated in a tank that is inoculated with sewage 

sludge before and then it is moved back to maintain convenient moisture content. 45/60 days are used to 

create the biogas, this can be reduced to 30 to increase the capacity of the plant. The goal for the plant is to 

know how to operate it in the best way possible, the remaining time of the material, the quality of the 

tunnel, the moisture content etc all the data that should be gathered should be used to understand which 

is the best way to use both to design bigger new plant (this is very expensive since it is a pilot plant and it 

has everything they need) and less costly smaller plant with better performance. In the strategic plan of the 

municipality, there is the goal to erect two other biomethanation plants on 300 tons per day each, but they 

need money or to be sure that it could be economically sustainable, technically and environmentally. These 

are the three needs of our project. We have a very good landfill 80 km away from downtown. The cost of 

the landfill is still very very low even if the transfer cost is high. The total is 58 R$ per ton including transfer 

and final disposal. This is very good on one side but on the other side it is difficult to find other solutions 

that are less expensive and more economically friendly. It is important to find other solutions cheaper but 

environmentally better. 

I owe this plant to C40 because C40 introduced me to Methanum and University of Minas Gerais since we 

were looking for a similar technology but couldn’t find one of them in Brazil. C40 was the mentor of this 

project and I’m very grateful to them. Many other ideas when C40 had representative in Rio were discussed 

with C40. Now best contact is Federico with him I have good relationship. I have participated in many 

workshops and Federico is arranging contacts with other cities, but Rio has no other permanent 

representative. C40 does not bring any money but they have special keys to open doors. For instance, we 

are doing a very good job to change our fleet to electric trucks. We contracted electric compactor trucks 

(18) we finalized the equipment and we will receive it in one month and they owe it to C40 as the contact 
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with BYD was supported with C40. Now the contact is in London and it is not the same as at the time when 

they had permanent engineer working with us. It is still important to have C40 as a partner ( it is necessary 

to have local contact). 

If we found the technology easy to operate and learn how to operate and produce a good biogas and good 

quantity and good energy and use it in a generator, this could be replicated in many municipalities. But it is 

important to study the municipality because each municipality has its peculiarities and it is not possible just 

to replicate. Put the two different plant in Rio of 300 ton per day will be different than this one that is only 

50 because they will receive different waste and the purpose for this plant is to gather data and study to sell 

it to the rest of Brazil. COMLURB will use this data to study new plants and have them in other sites where 

it is feasible. It is very important to have this plant operating in a steady way and know the yields of it. Gas, 

compost, quality of compost. We need 1/2 year to gather all data and learn how to use the plant in the best 

way. This is why this is a pilot plant even if it suitable for a city of 250 thousand inhabitants. 

Public-Private Partnership 

We have a lot concession. PPP is thought as a miracle in Brazil as the money will fall from the heaven, but 

this doesn’t happen. PPP is the same as a concession, municipality has to pay for the investment you may 

delay the investment, but you have to pay as municipality. Before doing a PPP or concession, since we don’t 

have a lot of money, we have to be very careful, we don’t want to have a plat that cost more than the 

current one. Before doing a PPP, what we do is a business plan to see if it is feasible in economic and 

technical turn and if we find it feasible, we go ahead, otherwise we find another solution. We are preparing 

now two PMI (procedure for manifestation of interest), one for energy and the other for water. Energy to 

install solar panel in building and fields and in the ceiling of the buildings and PMi for water to capture water 

and to use reuse water. We will test the market, but we cannot spend any money because we don’t’ have 

any money. The two PMI are money free, if the pivate actor want to invest he will install its technologies 

pay for it and then sell the energy to us at a lower price than the one we are paying. Same for the water. 

There is no difference if there is a concession, a PPP or service contract as if we do it we have to know that 

it is economically feasible. With the concession there is a bigger time to have a payback, in a service contract 

only 5 years. 

The private sector can help us in understanding which technologies are developed in the world and give us 

a broader understanding of what is happening. PPPs are being used also COMLURB is absolutely open to the 

private sector as soon as we make a good partnership with them with similar goals and interests. One thing 

that we almost did was a MORF with huge private company (dealer of Caterpillar in Brazil). They wanted to 

invest 200 million R$  and they wanted to do it in Caju, they didn’t ask for a penny from us and wanted to 

do it inside the concession that we have with Ciclus that is the company that is in charge of the transfer and 

final disposal of waste. Ciclus was convinced because everything would have been done with the private 

sectors. We are interested if they don’t have to put any money, we can offer expertise, landfill and reports 

as we are doing with Methanum. 

Replication and Adaptation 

C40 could replicate the project in the global south, I was in Nairobi last year in December and this was 

presented there by me to all the people at the C40 workshop. They got very excited because this project is 

suitable for developing countries because the only outside equipment that you need is a front loader.  

To further expand replication, C40 could help a lot doing what they do now: show the technology, show the 

results discuss with the people that are interested and discuss with them that before doing any investment 
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they have to do a business plan. We will have data for it. The best thing is that we have all the data necessary 

and with all the data (how much it cost, how much cost investment, how much operation, how many people 

you need, how much equipment, how much energy and how much compost you can create) a city could 

study their own problem with their own peculiarities and compare it to the waste plant in Rio and 

understand what they should base their project there and whether this solution could be economically 

feasible for them. C40 could supply data for any city that could consider the possibility of implementing a 

plant like this, this is the best thing of C40 and this partnership with COMLURB. C40 should help maintain 

the operation because it is hard to maintain it now. But we don’t have any closer contact with them because 

they don’t have any more permanent people there, and I think that C40 should be closer to us to help us in 

finding a partner. We are starting the operation (I’m not complaining) but it would be good for c40 to follow 

the operation and take over the technologies, data understand the challenges and similar.  
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Appendix 3 Methanum Document 

Idea title Scaling up the solution: Biogas and energy production from organic waste in Rio de Janeiro. 

Idea Objective The objective is to scale up a successful pilot plant of a national technology running in Rio de 
Janeiro, focused on the treatment of the organic fraction of municipal solid waste (MSW) through 
biomethanation, for biogas and energy production.   

Current stage of development Existing instrument/programme  

Time operational and at what scale? The scale up aims to treat 350 t/day of organic waste, and requires 2 
years to be operational. 

Type of idea (main component) Fund/finance facility 

Type of financial instruments used in the idea Grant, Concessional loans, Equity, Concessional equity 

Type of climate action Primarily Mitigation. 

Target sector(s) Energy/electricity, Other  - Waste (Municipal Solid Waste) 

Target country/countries (What is your target country(ies) for piloting / expanding the instrument?)  Brazil  

What are other countries or regions where your idea could be applied? Latin America and the Caribbean. 

Idea Description Describe the climate change / green growth issue that the idea seeks to address in the 

context targeted and - if applicable - how it helps achieve local political objectives (e.g. fit to developing 

countries' NDCs) The management of MSW has been a challenge for most Brazilian cities, which tends to 

intensify due to increasing urbanization and waste production. Around 85% of current population is 

concentrated in urban areas, and in 2050 it is likely to be 90%, a tendency for cities worldwide. 

Furthermore, 41.6% of all MSW generated in Brazil are disposed improperly, causing serious social and 

environmental impacts. With the implementation of the National Solid Waste Management Policy, in 

2010, municipalities are being forced to seek alternatives for MSW treatment, especially for the organic 

fraction – which is 50% of the urban waste. Faced with this demand, Rio de Janeiro city drafted in 2016 its 

Integrated Plan for Solid Waste Management, establishing sustainability goals related to waste 

management and GHG emission reduction. Finally, the idea supports Brazilian NDC target, to cut carbon 

emissions 37% by 2025 from 2005 levels and 43% by 2030. 

Describe how the idea works. What is the mechanism or process through which the idea achieves its 
purpose?  The biomethanation has been successfully applied for the treatment of the organic fraction of 
MSW, producing energy and compost. The biogas pilot plant already implemented in Rio de Janeiro treats 
up to 35 tons (t) of organic fraction (OF) of MSW per day, diverging it from landfills, and attending to a 
population of 70,000 inhabitants. As result, it is avoiding the emission of about 3.150m³ biogas/day, 
equivalent to 14 MtCO2e/year, and increasing the service life of the landfill, reducing the demand for land. 
After scaling up to 350t/day, the plant will serve to 700.000 inhabitants, avoiding the emission of 140 
MtCO2e/year. The capture and energy use of biogas (biomethane) produced by the process will prevent the 
diffuse emission of methane (GWP 28), promoting GHG emission reduction and renewable energy 
generation, improving the waste management sector in Rio de Janeiro city, and setting a solution for cities 
worldwide. The biomethane will be used as fuel for the captive fleet of waste collection and other utility 
vehicles employed on waste management logistics. In the ongoing pilot stage, the project is able to replace 
814,000 liters of diesel/year. This is expected to reach 8,1 million liters/year at the end of 2025 with scaling 
up. In addition to the promotion of effective treatment and energy recovery from the organic fraction of 
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MSW, the project promotes increased service life of landfills, reduces its environmental liabilities with real 
profits to society and public managers. In addition, it promotes compliance with national and municipal 
goals related to the MSW management and climate protection. Benefits also arise from the organic compost 
production that can be used in agriculture and degraded recovery area, playing an important role for climate 
change adaptation. 

 

Innovation 

Describe the existing barriers to private finance in the target area and/or geography The adoption of a 
new solution for half of the waste produced in a city will face financing challenges, firstly, because it seems 
to be a new sector, with limited experience. There is also the risk associated with an undeveloped 
technology, and the condition of being the "first", commonly avoided by the private investor. The lack of 
financial structure is also seem as a risk for private financing, since the biomethanation plant depends on 
revenue structure, represented by the tipping fee, electricity and/or biomethane commercialization. Waste 
supply and quality also represent a crucial concern, since private sector operators and financiers need to 
get comfortable with the waste supply arrangement and assurance that the waste characteristics fit the 
facility. Municipality engagement and political cycles also represent a barrier for private financing, due to 
uncertainties they pose. However, is important to underline that the installation of a biomethanation facility 
does not change the current practices at the waste management sector, based in long-term contracts with 
fixed tariffs for the services offered (collection, disposal, etc), but adding treatment as service offered, which 
can even add more value for it, besides other revenues from coproducts generated, increasing business 
attractiveness.  

Describe how the idea overcomes these barriers and how it differs or improves on existing approaches. 
The biomethanation is a consolidated technology and it´s application for urban waste has been improved 
due to the development of a “tailor made” system for mixed MSW, the reality for most cities in developing 
countries. This system is known as “biomethanation tunnels”, hereby proposed, reducing risks and concerns 
related to waste quality. Similar plants are running successfully in Europe and United States of America since 
2010, representing gain of experience and reducing risk. It´s full application for cities worldwide just requires 
adaptation efforts in logistics and operational waste management practices. Furthermore, the risk 
associated with an undeveloped technology is reduced, due to the existence of the current installation of 
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35t, which has also proved the availability of national suppliers for 95% of all materials and equipment, 
reducing costs for a new upscaling plant. Legally, we can assume the existence of an adequate regulatory 
framework for plant operation, since there are environmental licenses for such kind of installation, and 
specific laws at national and municipal scale for waste management, as well as technical regulations for 
bioenergy, biomethane and compost use and commercialization.  

Actionability 

Will the idea require new legislation to be operational? If so, briefly describe. Brazil already has a National 
Solid Waste Policy, since 2010, which has been complemented by recent regulations related to the use and 
commercialization of energy from the biogas, biomethane and organic compost generated from MSW. 
Despite a well-established legal framework, enforcement efforts are desired to ensure compliance with the 
laws, especially regarding the correct management of MSW fractions, prioritizing the valorization of organic 
and recyclable materials, while ensuring adequate destinations, collaborating for the country to reach its 
goals of reducing emissions. 

What are the risks in setting-up the pilot / its expansion? How do you plan to address these? Due to the 
high scale of the pilot project already implemented, and the modularization of the system, the technology 
risks are under control because technology is proven to work for the waste quality. The risks of greater 
impact concern suppliers of equipment and services in the local market, due to the innovative and incipient 
nature of the value chain associated with projects of this nature, which can cause implementation delays. 
These risks can be reduced through a procurement process that clarifies the process, system objectives and 
expected characteristics for the materials, equipment and services in question. Operational risks will be 
reduced through training of the COMLURB team in the pilot plant in operation. 

Is there an entity already interested in implementing the idea? What are its qualifications and resources 
is it willing to invest or has already invested to develop the mechanism? The implementation of the pilot 
plant was financed by the National Development Bank (BNDES), with non-refundable resources for 
technology development with positive impact on the environment. It was the result of a partnership 
between the Federal University of Minas Gerais (UFMG), Methanum, an R&D company and Comlurb, aiming 
to prove the technical and economic feasibility of the solution for developing countries. The budget for 
project implementation was about 2M USD. Due to the importance of climate-friendly projects for the 
national agenda and also, for the Rio de Janeiro which is a part of the C40 network of cities, C40 has given 
institutional support and recently organized an event to discuss the upscaling of the biomethanation plant 
as part of the City Solutions Platform (July 2017). Furthermore, the pilot project won the award of the C40 
Platform in 2016, during the side event at the C40 Mayor's Summit in Mexico City. The German Agency for 
International Cooperation (GIZ) is also giving institutional support by promoting the pilot plant as one of the 
successful demo projects implemented during the PROBIOGAS - Brazilian-German Project on energy from 
Biogas – PROBIOGAS (DKTI), carried out from 2013 to 2017. 

Has the impact on potential stakeholders directly or indirectly involved in the idea been assessed? If so, 
provide details. The municipality and Comlurb are central stakeholders directly involved in the idea, 
considering their responsibility to offer a proper management of the MSW. They have been formally 
involved in the pilot project since the concession of the area for project installation and guarantee of MSW 
for its operation. They are strongly aligned to the scale up objective and to address the challenges currently 
faced by the waste management sector.   

Has there been any market sounding with potential investors to identify possible interest supporting the 
idea? If so, please provide a description. The pilot project has been under patenting process, since it is 
result of technology development and federal investments for strategic innovation.  For that reason, the 
responsible entities, Methanum and UFMG, could not implement a formal market sounding with potential 
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investors. However, some institutions have already shown interest on the technology due to its potential 
replicability for Latin America, such as The International Development Bank (IDB) and the German Agency 
for International Cooperation (GIZ).       

Describe the timeframe for implementing a pilot / expansion of the idea, along with key activities and 
milestones to achieve it. * Phase 1: Permits and licenses for project implementation. The process and 
bureaucracy procedures until getting the preliminary license takes around 4 months. However, this phase 
will take longer, following the project implementation, due to need of subsequent licenses (deployment 
and operation licenses). Milestones: Obtention of the licenses. 
Phase 2: Detailed engineering and final cost estimation.  The scaling up requires a technical effort of 
engineering optimization, aiming to keep the efficiency of the process, detailing also the final cost of the 
upscaling. This phase will takes around 6 months. Milestone: Finalization of detailed engineering and cost 
estimation.  
Phase 3: Acquisition and contracts. All acquisitions and contracts must be done under technical and 
economic conditions set by the engineering and supervision team, considering the key aspects of project 
risk management. This phase will takes around 6 months. Milestone: Conclusion of acquisitions and 
contracts.   
Phase 4: Project Implementation. This phase includes civil, electrical and mechanical works, including 
installation of all complementary systems and equipment’s required, such as the gas filling station. This 
phase will takes around 12 months.  
Phase 5: Commissioning and start-up of the plant. This phase will takes around 2 months, until reach the 
stable anaerobic process and biogas production.  

How can the Lab programs help you set up / expand your idea? We truly believe on the power of The 
Global Innovation Lab to catalyze solution for climate-friendly  projects in developing countries, supporting 
financing and attracting investors to boost new markets towards a green and low-carbon economy. At the 
current stage of development, our project requires a sound financing source, able to support the 
engineering efforts to scale up the system and the whole construction, commissioning and startup of the 
system. Plant operation will be based on the revenues obtained by the services offered (final treatment and 
disposal), represented by the tipping fee, and revenues from the energy production and biomethane (sold 
or avoided costs).        

Catalytic Nature 

Type of private finance targeted for mobilization Commercial banks, Corporations, Institutional investors, 
Venture capital/Private equity 

Estimated amount for each source of financing required for pilot / expansion? Describe how each will be 
used. Provide an estimate in USD of the amounts required for a pilot and/or expansion. A possible range is 
acceptable, as is an "unsure." Internationally, similar biomethanation technologies at this scale requires a 
CAPEX around 35-40M USD for and 10MUSD for energy/biomethane production. According to the pilot 
project already implemented, the estimated cost for the technology is 20-22M USD plus 7-9 USD for 
energy/biomethane production, requiring a total amount range: 27-31M USD. This range is required once 
the budget was calculated with a basic engineering project. This budget includes: permits and licenses, 
detailed engineering, project risk management, automation project and implementation, civil, electrical and 
mechanical works, all materials and equipment’s required, gas filling station, commissioning, start-up and 
operational training of local workers, including marketing. 

How could the idea be scaled up or replicated?  The project fulfill a technological gap in the domestic 
market, which has limited options to divert the organic fraction of MSW from landfills. It meets a demand 
of society and contribute to the fulfillment of national and international targets related to the reduction on 
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GHG emissions in waste management sector, expansion of sanitation infrastructure, renewable energy 
generation and responsible management of MSW. In practical terms, the technological solution is applicable 
to a wide range of small and medium cities, and it has a strong potential for replication, requiring additional 
engineering efforts to be adapted to the characteristics of the terrain, of the waste, or other specific feature.  
It is important to underline that the technology is suitable to treat mixed MSW (not segregated at source), 
due to the robustness of the process, in batch system. It also applies to the segregated organic fraction, 
from large scale generator (supermarket, hotels, etc), which makes it strongly replicable. However, the 
effectiveness of the dissemination depends on the installation of a large scale demo project, the idea of the 
current proposal, proving technical and economic feasibility for further investors. 

Provide an estimate of the market opportunity in USD/year if your idea were implemented at scale 
Considering the plant size of 350 tons/d, the potential annual revenue from gate fee is about 2M USD/y, 
summed up to 2.1M USD/y from energy production. When the plant handles waste from the whole city, the 
tipping fee is expected to reach 24.3M USD/year, and 26.3M USD/y from energy exported to the grid. 

Please provide evidence for the above estimate Gate fee currently charged for MSW final disposal 
R$55,00/ton or 17USD/ton, Capacity factor (Biomethanation Plant) 90%, RJ MSW production 8,370t/day  / 
RJ Organic Fraction Content 52% (PGIRSU), Recoverable Organic Fraction (OF) 90%, Potential Organic 
Fraction for Biomethanation 3,525t/day or 3,917t/day, Biogas Production 90Nm3/t OF, Energy Exported: 
23,400MW/year, Energy price 90USD/MW 

Based on the target geography and sector, what are the socio-economic, development and environmental 
impacts your idea could achieve? According to the CCAC, improvement of waste management systems is 
one of the best ways for cities to enhance real estate values and quality of life, reduce costs from 
environmental damage and help improve a city’s marketability, creating significant job opportunities as well. 
According to the European Commission, full implementation of EU waste legislation would save €72 
billion/year, increase the annual turnover of the sector by €42 billion and create over 400,000 jobs by 2020. 
The 350tMSW/day plant will avoid the emission of about 1,4 MtCO2e/year, increases the service life of 
landfill and reduce the demand for land. 

Financial Sustainability 

What do you anticipate the role of public organizations to be? These can include regulatory agencies, 
development finance institutions, grant donors, philanthropic investors, etc. Public organizations can have 
a key role in supporting the initiative, once it is a cross-cutting issue and its results have significant impacts 
on environmental agenda, at different scales, and represents an important improvement in sanitation 
infrastructure and public health investments, while drive the sector to a more sustainable pathway. At same 
time, it has positive impacts at socioeconomic domain, since it deals with the waste management sector. In 
broad and practical terms, it represents a clear potential for market visibility, attracting interest from a 
variety of players, according to its own interests (energy, climate protection, public health benefits, 
improvements in sanitation infrastructure, etc).  

If you envision needing public financial support, for how long it will be needed and under which conditions 
it would be possible to phase out this support and make the idea fully commercially sustainable? In order 
to achieve the maximum and stable operational performance with different types of waste (mixed waste, 
organic segregated at source, etc), it should be necessary up to one year of financial support to make the 
idea fully commercially sustainable. The objective of the project is to gain financial sustainable with the gate 
fee /co-products commercialized.  

What other partnerships do you need for your idea to be successful? The idea needs guarantee of MSW 
reception to be successful. Other desirable partnerships includes an agricultural sector partner, for compost 
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commercialization and logistics; local consumer for the energy produced, resulting in better prices for 
energy trade; mechanical segregation technology provider, to be in charge for recyclables logistics.  

What barriers could the idea face which may jeopardize its success in the long term and how could they 
be addressed? Regulatory barriers could have an impact on project success, due to some prohibition on the 
use or commercialization of co-products (biogas, biomethane, compost), or any sudden change in the 
regulatory framework on waste management. However, it has low probability of occurrence, since there 
are consolidated national laws and regulations on the theme. Market fluctuations for co-products could be 
effectively faced by the flexibility of the plant in producing biogas for energy production or biomethane, due 
to low prices for biogas energy, for example. Another possibility for the compost, if the market price for the 
product is no longer attractive during the plant operation, is to divert it for coprocessing in cement kilns, for 
energy cogeneration. The market for all products is already stablished.   

Other 

Additional comments for the Secretariat: The potential site for project installation, recommended by 
Comlurb, is the area formerly occupied by Jardim Gramacho Metropolitan Landfill (CTR Gramacho), which 
was deactivated in 2012, remaining in operation only the Biogas Processing Unit. Gramacho was the biggest 
landfill in Latin America and was closed without the full meeting to the sanitary and  environmental rules. 
However, now it leaves a legacy, the biogas collected in Gramacho is been collected through 300 wells 
implemented along all operating area of the landfill, and since June 2013, the Biogas Processing Unit is 
operational. In this Plant, biogas is treated via a highly sophisticated process, unprecedented in Brazil, which 
rises the methane content for 94%, making its calorific value comparable to the natural gas, which allows 
its sales to Petrobrás, to be used as process gas in the Duque de Caxias Refinery – REDUC, as energy 
substitute of the natural gas of the Campos Basin. This project is inserted in the Clean Development 
Mechanism, and is one of the biggest projects of reduction of emissions of GEE in Brazil. The area would 
perfectly fit to the upscaling objectives, and the biogas produced could also be processed by the purification 
system, since the biogas production from closured landfills decreases in time. Furthermore, the obtention 
of the environmental licenses would be facilitated.   
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Appendix 4 Yearly Historical Rates for US Dollar and Brazilian Real 

 

As the only two currencies used in this paper are USD, United States Dollar, and BRL, Brazilian Real, it has 

been deemed appropriate to include the yearly mean average exchange rate between the two currencies 

from 2013 to 2019. 

 

 

 

 

6 

 

                                                           
6 Data Retrieved from https://excelrates.com/historical-exchange-rates/USD-BRL . Own calculation. Formula: Sum of 
daily exchange rate from 1st of January to 31st of December/ Number of days in the year. 
* Mean Average 2019: Up to 17th of July.   
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