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1. Introduction 
The Center for Clean Air Policy (CCAP), an implementing partner of the Climate and Clean Air Coalition 
(CCAC) Municipal Solid Waste Initiative, is providing on-the ground financial, policy and technical 
assistance to the Provincial Municipality of Arequipa (MPA) to develop a financial work plan and 
support implementation of an organic waste management project that can reduce short-lived climate 
pollutants (SLCPs) and greenhouse gas (GHG) emissions, and deliver other social and economic co-
benefits. 

This project aims to develop a composting plant at the municipal landfill to process organic waste 
coming mainly from municipal markets and the maintenance of Arequipa’s green areas. This initiative is 
expected to contribute to the achievement of environmental goals set by the national government 
while resulting in benefits such as extending the lifetime of the landfill, reducing the generation of 
methane emissions and leachate, and producing valuable compost for agriculture and green areas 
maintenance in a region characterized by water scarcity and arid soils due to its desert climate. More 
specifically, this project could lead to cumulative emissions reductions ranging between 31,000 and 
146,000 tons of CO2e over a 20-year period compared to a business-as-usual scenario.  

In the context of this project, CCAP has produced an initial assessment report of the municipal solid 
waste management context in the municipality of Arequipa, a high-level pre-feasibility analysis to 
assess the feasibility of the project, and a risk assessment of the project. 

Building upon this work, CCAP presents now a financial work plan to support successful financing and 
implementation of the project. The general objective of this financial work plan is to provide the 
municipality with an assessment of the financial needs of the project, an overview of financing options 
for the project and a work plan outlining the activities to implement the recommended financing option 
to ultimately achieve implementation. 

2. Financial Needs and Readiness Assessment 

2.1.  Project Costs Summary 
An economic and financial evaluation of the project was conducted as part of the high-level 
prefeasibility analysis. This report considered two alternative strategies for a project treating organic 
waste from markets and green areas in Arequipa: 

1. Strategy 1: a composting project to treat the organic waste only from the municipal markets 
and green areas of the district of Arequipa. 

2. Strategy 2: a composting project to treat the organic waste from the municipal markets and 
green areas of all the 18 considered districts1 of the Province of Arequipa. 

                                                           
1 Alto Selva Alegre, Arequipa, Cayma, Cerro Colorado, Characato, Jacobo Hunter, José Luis Bustamante y Rivero, 
Mariano Melgar, Miraflores, Paucarpata, Sabandía, Sachaca, Socabaya, Tiabaya, Uchumayo, Yanahuara, Yura, La 
Joya. 
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The two alternative strategies proposed would treat significantly different amounts of organic waste. 
Therefore, different composting technology options were proposed based on the different plant 
technical needs and processing capacity required under each strategy.2 

The composting plant envisioned for Strategy 1 has a processing capacity of 5,000 TPY and uses forced 
aeration technology and Gore® cover system. The estimated total initial investment costs for this type 
of facility are USD 1.7 million. Assuming the plant is operating at full capacity (processing 5,000 TPY of 
organic waste), the total OPEX is USD 119,260 per year, which is equivalent to USD 23.85 per ton of 
organic waste processed. 

The composting plant envisioned for Strategy 2 has a processing capacity of 30,000 TPY and uses forced 
aeration technology and turned windrows system. The estimated total initial investment costs for a 
composting facility with these characteristics are USD 4.4 million. Assuming the plant is operating at full 
capacity (processing 30,000 TPY of organic waste), the total OPEX is USD 461,162 per year, which is 
equivalent to USD 15.37 per ton of organic waste processed. 

Table 1 summarizes the capital expenditures (CAPEX) and operating costs (OPEX) for each plant based 
on their design processing capacity. 

Table 1. Composting Project Costs Summary  
 Composting Plant 

Capacity 
CAPEX 

(million 
USD) 

OPEX 

Daily 
(TPD) 

Annual (TPY) Annual 
(USD/year) 

Unitary (USD/ton) 

Strategy 1 16 5,000 1.7 119,260 23.85 

Strategy 2 97 30,000 4.4 461,162 15.37 
 

Please, refer to Appendix 1 and Appendix 2 for a detailed explanation of the costs for each plant, 
including the individual cost of the civil works, treatment technology and mobile equipment required, 
as well as labor costs, maintenance costs and variable costs. 

2.2.  Project Financial Feasibility 
Based on the cost evaluation for each project, a financial analysis was conducted to assess their 
economic feasibility. 

It is to be noted that this financial analysis uses a commercial approach. Since the objective is to 
evaluate how the project can be attractive to the private sector to invest in, the analysis focuses on 
assessing the profitability of the project. However, it does not quantify public or social benefits, such 
cost savings the municipality could benefit from implementing the project. 

                                                           
2 For the complete project conceptual design, including composting plant capacity, technical configuration, plant 
operation, please see Section 4 of the High-level Prefeasibility Analysis for a Composting Project in Arequipa report 
developed by CCAP on behalf of the CCAC MSW Initiative.  

https://www.waste.ccacoalition.org/activity/high-level-pre-feasibility-analysis-composting-project-arequipa
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Therefore, the financial analysis calculates the Net Present Value (NPV), Internal Rate of Return (IRR) 
and Payback Period (PB) of the project for a 20-year period using the unlevered discounted cash flow 
valuation method.3 

Table 2 summarizes the NPV, IRR and PB for the project under Strategy 1 and Strategy 2 respectively. 

Table 2. Initial Project Financial Indicators 

Parameter Strategy 1 Strategy 2 
NPV ($546,718) $1,306,679  
IRR 4% 13% 
PB 15.12 8.65 

 

Under Strategy 1, the NPV of the project is negative, the IRR is only 4% and the initial investment of the 
project will not be recovered until year 15. Under Strategy 2, the NPV of the project is positive, the IRR 
is above 10%, and the initial investment will be recovered after year 8. 

However, these were initial results conditioned by the assumptions used for the analysis, which are 
critical in determining the projected future revenue stream of the project, such as the compost price. 

In the original financial analysis conducted as part of the prefeasibility study, it was assumed (based on 
a KfW study) that the average compost price in Arequipa was approximately USD 200/ton. However, 
after conducting on the ground interviews with producers, buyers and sellers of compost in Arequipa, a 
new compost price was determined. It was concluded that a more realistic price for compost to be able 
to compete and be commercialized in Arequipa is USD 65/ton. 

Unfortunately, the compost price is a very sensitive parameter in the financial analysis, since it directly 
affects the revenue stream of the project and therefore its profitability. A revision of the financial 
analysis using the new compost price assumption led to the results showed in Table 3. 

Table 3. Revised Project Financial Indicators 

Parameter Strategy 1 Strategy 2 
NPV ($2,270,721) ($3,474,417) 
IRR -  -3% 
PB -  -  

 

Using the revised compost price, the projects under both Strategy 1 and Strategy 2 yields negative NPV 
and IRR, and the investment cannot be recovered during the considered 20-year project lifetime.  

Based on these results, the composting project would not be profitable under any scenario and 
therefore not attractive to private investment. 

                                                           
3 For the complete, detailed financial analysis, including the assumptions used, please refer to Section 5.2 of the 
High-level Prefeasibility Analysis for a Composting Project in Arequipa report developed by CCAP . 

https://www.waste.ccacoalition.org/activity/high-level-pre-feasibility-analysis-composting-project-arequipa
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2.3.  Proposal to Improve the Project Financial Feasibility 
The MPA has expressed its interest in the project to be developed and operated by a private company, 
mainly due to the lack of local technical capacities. However, for the private sector to be interested in 
investing in this project, it needs to show its profitability.  

Based on the cost and financial analysis, for the project to become financially viable either the revenues 
need to increase, or the costs decrease. The increase on the revenue side could happen by raising the 
gate-fee waste tariff and/or the compost sale price. However, while it is assumed that the composting 
plant will be eligible to receive the same gate-fee per ton of waste accepted as the landfill operator, 
according to the municipality it is not likely that this tariff will be raised in the near future.4 As for using 
a higher compost price, this would make the compost produced by the plant less competitive and 
harder to commercialize in the Arequipa market. If a higher compost price leads to lower sales of 
compost, this would also hinder the financial viability of the project. 

Based on this, it is proposed that the initial capital investment is covered partly or totally by the public 
sector. For the project under Strategy 1, it is proposed that the private sector does not have to make 
the initial investment, which would be totally covered by the municipality as shown in Table 4.  

Table 4. Initial Investment Responsibility – Strategy 1 

Investment  TOTAL Public Private 
Civil Works Investment $451,316  $451,316  $0 
Treatment Technology Investment $418,000  $418,000  $0 
Mobile Equipment Investment $836,000  $836,000  $0 
Initial Capital Investment $1,705,316 $1,705,316 $0 

 

However, assuming the municipality can cover the total costs of the initial capital investment (USD 1.7 
million), the financial indicators do not improve significantly from the scenario where the investment is 
made by the private company. Therefore, the project would still be financially inviable with a negative 
NPV as Table 5 shows. The main reason behind this is that OPEX and maintenance costs are not covered 
by the assumed revenues. 

Table 5. Project Financial Indicators (Private vs. Public CAPEX) – Strategy 1 

Parameter Private CAPEX Public CAPEX 
NPV ($2,270,721) ($477,865) 
IRR -  - 
PB -  -  

 

For the project under Strategy 2, it is proposed that the initial capital investment is shared between the 
private company and the municipality, with the private company covering the mobile equipment costs 
and the municipality the more expensive civil works and machinery costs as shown in Table 6. 

                                                           
4 Nowadays, there is a significant problem of non-payment by most of the District Municipalities, with some of 
them illegally disposing their waste in open dumpsites instead of the landfill to avoid paying the waste gate-fee. 
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Table 6. Initial Investment Responsibility – Strategy 2 

Investment  TOTAL Public Private 
Civil Works Investment $1,226,079  $1,226,079  $0  
Mechanical Processing Machinery Investment $2,473,217  $2,473,217  $0  
Mobile Equipment Investment $714,780  $0  $714,780  
Initial Capital Investment $4,414,077 $3,699,297 $714,780  

 

In this case, assuming the municipality can cover part of the costs of the initial capital investment (USD 
3.7 million), the project financial indicators improve significantly to the point of making the project 
financially viable, with positive NPV and IRR and a PB of 10 years as shown in Table 7. 

Table 7. Project Financial Indicators (Private vs. Public CAPEX) – Strategy 2 

Parameter Private CAPEX Public-Private CAPEX 
NPV ($3,474,417) $54,823  
IRR -3% 11% 
PB -  10.64 

 

Based on these results, the composting project under Strategy 1 is not financially viable under any 
scenario, including when the municipality covers the capital investment. This is mainly because the 
plant would only treat the organic waste from the District of Arequipa (Cercado), whose amount is too 
low to produce enough compost that can be sold and generate the necessary revenues to cover the 
operating and maintenance expenses. 

In contrast, the composting project under Strategy 2 can be financially viable even when the initial 
capital investment is significantly higher, mainly due to economies of scale. Because this project will 
treat the organic waste from municipal markets and green areas from 18 districts considered of the 
Province of Arequipa, the amount of compost produced and sold will generate revenues enough to 
cover the operating and maintenance cost and generate profits. 

2.4.  Project Financing and Readiness Needs 
Based on the above assessment, for the composting project to be financially feasible the municipality 
will have to pursue Strategy 2 and provide part of the initial capital investment. 

Therefore, the municipality will need to finance up to USD 3.7 million of the initial investment and 
undertake a series of steps to have the project ready for implementation. 

The next sections will address both potential options for financing the project as well as the activities 
needed to achieve project implementation. 

3. Financing Options for Municipal Solid Waste Projects in Peru 
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3.1.  Debt Financing 
Municipalities and local governments in Peru can access debt finance. According to Peruvian 
regulations, municipalities can get loans both from commercial and state banks with the only restriction 
that this debt financing can only be used to financing investment projects. 

In the case of public debt, where debt finance is provided by the national government, it can be done 
through the National Investment Program. The process to implement the project through debt 
financing would be the following: 

1. Development of the investment program for the project 
2. Coordination with the Ministry of Economy and Finance (MEF) and the Ministry of 

Environment (MINAM) to include the investment program in the annual debt portfolio 
3. Include the investment program in the Multiannual Investments Programming (PMI) 
4. Transference of relevant local government competences to MINAM and elaboration of 

formulation and execution agreements 
5. Approval of the program profile 
6. Process for the approval of the debt finance with MEF 
7. Assessment of program viability considering the public investment program (inverte.pe) 

regulations 
8. Negotiation and approval of the loan contract 
9. Selection process for the development of the program final studies and start of works 

execution 

3.2.  Public Private Partnership 
The Public Private Partnership (PPP) is a mechanism to allow private investment, including experience, 
technical knowledge, equipment, technology and risks sharing, to create, develop, improve, operate 
and/or maintain public infrastructure and/or provide public services. A PPP is comprised by a public 
entity and one or more private investors. 

The PPPs are classified in two types: 

• Self-sustaining: the public sector does not provide co-financing or financial guarantees to the 
project 

• Co-financed:  the public sector is required to provide co-financing or financial guarantees to the 
project with public resources  

The PPPs will be guided by the principles of: value for money, transparency, competency, adequate risk 
sharing and budget responsibility. 

The process to develop a PPP to implement the project in Peru is shown in the following flowchart. The 
flowchart shows the main stakeholders involved in each stage.  
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Source: https://www.proyectosapp.pe/RepositorioAPS/0/2/JER/APP_PERU/DIAGRAMA_sintetizado.pdf
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3.3.  Works for Taxes Mechanism 
The “Obras por Impuestos” (Works for Taxes) is a public mechanism that allows private companies to 
advance the payment of their income tax to finance and execute directly public investment projects 
that the national and local governments prioritize, helping to reduce the existing infrastructure gap in 
Peru. Once the project is executed, the Public Treasury returns the amount invested to the private 
company through certificates that can be used to pay the company’s income tax. Later, the public entity 
pays back to the Public Treasury the amount invested for the execution of its projects. 

The process to finance and implement the project using the Works for Taxes mechanism is the 
following: 

1. The MPA approves at the Municipal Council the project prioritized to be financed and 
implemented using the Works for Taxes mechanism 

a. To be eligible the project needs to fall within the category of Investment Project 
according to the public investment program regulations (invierte.pe) 

2. Submit project document approved by the Municipal Council to PROINVERSION, entity 
responsible for the promotion and assistance to sub-national governments with the use of 
the Works for Taxes mechanism 

3. PROINVERSION publishes the project in their online portal so it can be identified by 
potential interested private companies 

4. The municipality conducts a competitive selection process to choose the company that will 
finance and implement the project, ending with the signing of a contract 

5. Once the project has been financed and executed by the company, the municipality 
requests MEF to grant the Regional and Local Public Investment Certificate to the private 
company, that will allow the company to be exempted from paying its income tax up to 50 
per cent annually until the amount invested is recovered 

3.4.  Environment National Fund 
The Environment National Fund (FONAM) is a public institution responsible for facilitating access to 
national and international financing for environmental projects that advance a Low Carbon Economy in 
Peru. 

FONAM provides support to identify sources of financing to promote public and private sector 
investment in the development of plans, programs, projects and activities aimed at improving 
environmental quality and sustainable use of natural resources. FONAM also serves as a facilitator 
between national and international financial institutions and economic actors. 

The areas of work of FONAM are: 

1. Climate change, energy, forests and environmental services 
2. Mining, energy and industrial environmental liabilities 
3. Integral water and waste management 

As part of this third line of work, FONAM identifies sources of financing, as well as administers funds 
and trusts for projects related to solid waste management. The municipality could tap into FONAM’s 
resources to support the financing of the project. 



 

2 
 

3.5.  Incentives Program to Improve Municipal Management 
The Incentives Program to Improve Municipal Management (PI) is a public instrument that establishes 
financial incentives based on results to promote the improvement of the quality of public services 
provided by municipalities in Peru. 

The PI provides economic resources to the municipalities if they meet a series of goals during a specific 
period of time. These goals are formulated by different national public entities based on national 
priorities that in order to be achieved need the involvement and coordinated work with the 
municipalities. For each goal, the PI establishes different Activities that need to be developed for the 
municipality to achieve the goal and be eligible to receive the economic incentive.  

In 2019, the Goal 3 of the PI was the “Implementation of an Integral Solid Waste Management System”. 
Activity 2 to achieve this goal was the “Valorization of municipal organic solid waste”, which required 
the approval of an annual plan for the valorization of municipal organic solid waste by the Municipal 
Mayor and the implementation of the plan, including the organic waste separation and collection 
scheme and the valorization plant. 

Since 2009 when the PI was launched, different goals have been set each year and the improvement of 
municipal solid waste management has consistently been among those goals, including waste 
valorization. It is expected that this goal will be included in the future PIs and therefore the 
implementation of this project would help the municipality to achieve this goal and be eligible to 
receive PI economic incentives that could use to recover part of the initial investment to finance the 
project.  

3.6.  MINAM-KfW Program for Integral Solid Waste Management 
The KfW Development Bank is working with MINAM to finance the implementation of a Program for 
Solid Waste Management in the Municipalities of Arequipa, Coronel Portillo, and Tacna. 

This program aims to address technical, institutional and organizational challenges in the sector of solid 
waste management in these provincial municipalities of Peru and the main components are: 

1. Analysis and conceptual study for the Public Cleaning Services Program. This includes a 
diagnosis and preliminary analysis, development of a concept of integral waste management 
and selection and evaluation of appropriate sites for final disposal and solid waste treatment 
and valorization. 

2. Formulation of the profile-level study of the Public Cleaning Services Investment Program and 
pre-investment projects. 

3. Preparation of the feasibility studies of the investment program and pre-investment projects. 
This includes presentation of the concept of regional organization, presentation of concepts of 
implementation and operation, cost estimates, financing scheme and financial analysis, socio-
economic evaluation, risk analysis, identification of necessary support measures during project 
execution and preparation of the environmental and social impacts study. 

4. Negotiation with MINAM of the finance structuring for the implementation of the program. 
This includes defining how the program will be finance, including the negotiation of loan 
contracts offered by KfW to MINAM to finance part of the implementation of the program. 
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The MINAM-KfW program includes a component of organic waste valorization through composting. 
Therefore, the composting project object of this study could be included and financed through the 
MINAM-KfW. In this case, the MPA would need to propose this idea to MINAM. 

3.7.  Donations 
Public governments can receive non-reimbursable funds, grants or assets from international 
cooperation donors, foreign governments, and international financial institutions, as well as individuals 
and private companies (national or international). According to Peruvian legislation, this non-
reimbursable transference of financial resources and/or assets to a public entity is defined as a 
donation. 

In the past, the mining company Cerro Verde has financed public infrastructure projects using this 
mechanism. For instance, the construction of the landfill Quebrada Honda was financed by Cerro Verde 
and subsequently donated to the municipality. Cerro Verde has expressed potential interest in 
continuing supporting the municipality using this formula again. Therefore, this could be a simple 
option to finance the initial capital investment of the proposed composting project. 

According the Law # 27972 that regulates local governments in Peru, the Municipal Council is the 
competent organ to approve any donation to the municipality. In addition, it is to be noted that 
donations of infrastructure or capital assets to the municipality are exempt from any taxation. 

4. Financing and Business Model Proposal 

4.1.  Initial Capital Investment 
As indicated in Section 2, for the project to be financially viable and attractive to the private sector it is 
proposed that the initial capital investment is shared between the private company and the 
municipality. The municipality would cover the more expensive civil works and machinery costs while 
the private company would purchase the mobile equipment. Under this scenario the project would 
yield a positive NPV and an IRR of 11 per cent (see Table 7). Therefore, the municipality would have to 
finance USD 3.7 million out of the total USD 4.4 million needed as capital investment (see Table 6). 

As shown in Section 3, there are several financing options that could be used by the municipality. 
However, after conversations with the MPA officials, most of the considered options do not seem to be 
the most suitable option based on their preferences. Next, an assessment of the potential of the 
different sources to finance the project is presented, concluding with the financing option proposed. 

4.1.1. Debt Financing 
The MPA clearly stated they were not interested in incurring in public debt to finance the composting 
project.  

4.1.2. PPP 
The PPP mechanism seems to require a long and complex process involving national authorities (i.e. 
MEF and MINAM), which the MPA would rather avoid. 

4.1.3. Works for Taxes 
The works for taxes mechanism is an option that would not require the MPA to get into debt or secure 
the financing by itself, since the funding and execution of the works would be done by a private 
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company. However, this option will impose financial obligation on the MPA since it will require that the 
amount invested by the company is returned to MEF over time. 

4.1.4. FONAM 
The Environment National Fund (FONAM) could support the MPA identifying and applying for sources 
of financing, but it would not provide direct funding and the process could take a long time and 
bureaucratic process. 

4.1.5. PI 
The Incentives Program to Improve Municipal Management (PI) could provide some economic support, 
but the amount would be insufficient to cover the initial investment needed by the municipality. 
Additionally, the transfer from the national government would happen once the project has been 
implemented and therefore it would not be able to support the initial investment in advance. 

4.1.6. MINAM-KfW Program 
This option would allow the municipality to avoid getting into debt, since the potential loan contracts to 
finance the project would be between MEF and KfW. The MPA would need first to reach an agreement 
with MINAM and KfW to include this project as part of the larger solid waste program they are 
developing.  This should not be difficult since the program aims for an integral approach and already 
considers a composting component. However, it is to be noted that in this case the MPA would lose 
control over the project, which would pass over to MINAM. This means that the MPA would not be able 
to control the implementation timeline, which could get significantly delayed in time based on the 
history of the program and how long is taking to be implemented.  

4.1.7. Donation 
This option would also free the MPA from getting into debt or obtaining the financing from other 
sources. Additionally, through a donation the municipality would directly receive the infrastructure 
from the donor and therefore it would free it from managing any funds and tender processes for the 
execution of the works and purchasing of the machinery. 

4.1.8. Financing Option Proposed 
Based on the above assessment, it is proposed the MPA pursues the donation option. There is already 
precedent of using this mechanism to fund public infrastructure with good results. In addition, there is a 
well-established relationship between the municipality and the potential donor, the mining company 
Cerro Verde. 

If the MPA reaches an agreement with Cerro Verde, the mining company would fund and execute the 
works and subsequently donate the composting plant infrastructure to the MPA. 

In this scenario, the MPA would own the infrastructure. Therefore, a business model is proposed where 
the municipality shall issue a public tender for a private company to operate the composting plant, 
where the infrastructure is already provided by the municipality and the interested company would 
only need to finance the mobile equipment purchasing. This should make the project attractive to the 
private sector. 

4.2.  Operating Expenses 
While the municipality would be covering most of the initial capital investment, the private company 
would be required to bear the operating expenses (OPEX) of the composting project. This includes labor 
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costs, maintenance costs and variable costs, such as the cost of the energy and other materials 
consumed for the operation of the plant. 

Based on the financial analysis conducted as part of the prefeasibility study, the total OPEX of the plant 
is USD 461,162 per year, which is equivalent to USD 15.37 per ton of organic waste processed. This 
assumes the composting facility is operating at full capacity operation (i.e. processing 30,000 TPY of 
organic waste). Please, refer to Appendix 2 for a detailed explanation of the project operating expenses. 

The main sources of revenue for the private company to cover the operating costs are the waste fees 
and the compost sales. In turn, these two depend on the amount of organic waste (feedstock) that the 
composting plant receives. The more tons of feedstock, the more revenues from the gate fees and the 
more compost produced and sold. 

To make the project attractive to the private sector, the business model should be able to allow the 
company to recover the operating costs and make profits through these sources of revenue. Therefore, 
the following is proposed in regard with waste tariffs, compost sales, and feedstock. 

4.2.1. Waste Tariffs 
The MPA shall ensure the composting plant operator that it will be eligible to receive the same gate-fee 
per ton of organic waste accepted as the landfill operator, including any future increase in the waste 
gate-fee. However, the public tender issued shall be open to receive bids from operators offering to 
receive a waste gate-fee lower than the landfill operator disposal fee.  

4.2.2. Compost Sales 
The MPA shall allow the plant operator to set the sale price of the compost at the level they consider 
adequate. However, the MPA shall provide the private company with a compost market study 
indicating the most competitive price for the compost produced to be easily commercialized while 
maximizing the profits. 

4.2.3. Feedstock 
The MPA shall ensure the availability of the organic waste from municipal markets and green areas in 
exclusivity to the plant operator. 

Additionally, the municipality shall allow the operator to enter into contracts with other organic waste 
generators (e.g. agroindustry, hotels) to collect and treat their waste for the price they agree, which is 
normally higher than the waste tariff paid by the municipality. This would create an additional source of 
revenue for the operator. 

4.3.  Special Clauses – Risks Mitigation and Allocation 
The risk assessment conducted for this project identified a series of risks that need to be considered in 
the business model.5 

To mitigate these risks and allocate responsibility for them, the following special clauses are proposed 
to be included in the contract between the municipality and the composting plant operator: 

                                                           
5 For the complete risk analysis of the project, please refer to the Risk Assessment of a Composting Project in 
Arequipa report developed by CCAP. 
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4.3.1. Ensuring effective source separation of organic waste at the municipal markets 
One of the key aspects for the success of the composting project is the need for the organic waste 
arriving in the facility to be separated at source so it is clean of impurities and other non-organic waste 
materials and apt for composting. 

The green waste generated from the maintenance activities in parks and green areas does not present a 
problem, since it is currently obtained already essentially free of impurities. However, the organic waste 
generated at municipal markets needs to be separated from the rest of their waste stream. 

Currently, the understanding is that there is not waste separation at any of the municipal markets. 
However, it can be expected that with proper awareness raising and capacity training campaigns this 
can changed with time. 

Therefore, the MPA shall require the composting plant operator to provide awareness raising and 
capacity training on organic waste separation to the sellers at the municipal markets. When included in 
the official tender, these trainings shall comply with the requirements set forth by the International 
Partnership for Expanding Waste Management Services of Local Authorities (IPLA). 

4.3.2. Ensuring selective collection of organic waste from municipal markets 
The success of the composting project depends on the ability to collect relatively clean organic waste 
from the municipal markets and green areas maintenance separately from the general mix waste 
stream. 

Currently, none of the district municipalities collects organic waste separately from the general mix 
waste stream. Establishing a separate waste collection system for municipal markets and green areas in 
the 18 municipalities participating in the project would be a difficult task, since 18 separate collection 
systems should be established. Plus, this would not be the most efficient option given the relatively 
small amounts of organic waste produced in the municipal markets of some municipalities. 

Therefore, the MPA shall require the composting plant operator to directly collect the organic waste 
from municipal markets and green areas maintenance using their own collection equipment. 

4.3.3. Ensuring the availability of organic waste feedstock over the long run 
The success of the composting project depends on the ability to ensure that the organic waste 
generated by the municipal markets and green areas maintenance is available to the composting plant 
operator. If the organic waste from the municipal markets and green areas cannot be guaranteed to the 
operator, the feasibility of the project would be compromised. 

Therefore, the MPA shall have agreements with the governments of the district municipalities that 
guarantee the organic waste generated at the municipal markets and by the green areas will be made 
available exclusively to the composting plant operator. 

However, in order to have an incentive that facilitates the interest and collaboration from the district 
municipalities, the composting plant operator shall provide the municipalities with an agreed amount of 
the compost generated at a an agreed more favorable price or for free. 
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5. Work Plan to Achieve Project Financing and Implementation 
This work plan for the proposed composting project in Arequipa aims to provide the MPA with a clear 
set of activities and timeline. The competition of these activities will generate specific outcomes that 
will allow the project to be financed and implemented. Figure 1 summarizes the activities and outcomes 
of the work plan, which are further developed below. 

Figure 1. Summary of Activities and Outcomes 

 

5.1. Work Plan Activities and Outcomes 

Activity 1: Legal regularization of the sanitary landfill site 
The proposed site for the composting plant is located within the limits of the existing municipal landfill 
Quebrada Honda. The landfill complies with all the regulations to operate as a sanitary landfill, however 
due to informal settlements invasions (with around 100 people living informally within the landfill 
limits), the terrain has not legally regularized and therefore Quebrada Honda has not received yet 
official certification as sanitary landfill by MINAM. 

This has been a pressing issue for the municipality for a long time, but until the landfill is not legally 
formalized, the organic waste management facility cannot be built there. 

Therefore, the first activity the MPA needs to conduct is the formalization of Quebrada Honda site as 
sanitary landfill. This is a mandatory requirement in order to move forward with the project. 

Outcome 1 
Legal certification of Quebrada Honda site as sanitary landfill 

Legal regularization of the sanitary landfill siteActivity 1:
•Outcome 1: Legal certification of Quebrada Honda site as sanitary

Conduct compost market studyActivity 2:
•Outcome 2: Compost market study
•Outcome 3: Compost purchase agreements

Coordinate organic waste separate collection logisticsActivity 3:
•Outcome 4: Agreements between the MPA and the district municipalities on the separate collection system

Negotiate donation agreement of composting plant infrastructureActivity 4:
•Outcome 5: Agreement between the MPA and Cerro Verde to finance and donate the plant infrastructure

Finance and construction of the composting plant infrastructureActivity 5:
•Outcome 6: Formal delivery of the plant infrastructure by Cerro Verde to the MPA

Public tender process for the operation of the plantActivity 6:
•Outcome 7: Public contract with private company for the operation of the plant

Capacity training to ensure organic waste separation at sourceActivity 7:
•Outcome 8: Organic waste source-separation capacity trainings and awareness raising campaigns at 
municipal markets

•Outcome 9: Effective organic waste separation at the municipal markets
Plant Start-up and OperationActivity 8:

•Outcome 10: Composting plant operational – the plant starts receiving and treating organic waste and 
producing marketable compost 
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Activity 2 Conduct compost market study 
One of the main sources of revenue for the project is the sale of compost generated by the plant. 
However, there is not complete and reliable information on the existing compost market in Arequipa. 

Therefore, a key activity to adequately prepare the project for financing and implementation is 
conducting a comprehensive compost market study that provides information on compost demand, 
potential buyers and a competitive price. 

The MPA should conduct this study and offer it with the public tender to the potential bidders. This 
compost market should help the potential compost plant operator to identify compost buyers and 
negotiate long-term compost purchase agreements that will provide certainty on their revenue stream, 
making the project more attractive for private investment. 

Outcome 2 
Compost market study 

Outcome 3 
Compost purchase agreements 

Activity 3: Coordinate organic waste separate collection logistics 
For the project to success the effective separate collection of the organic waste from the municipal 
markets and green areas is critical. 

The business model proposed in Section 4 requires the plant operator to be responsible for the 
collection with its own equipment. However, the municipalities involved in the project need to agree to 
have an external company collecting the organic waste from their markets and green areas. 

Therefore, the MPA needs to establish agreements with the involved district municipality governments 
where they agree to not collect the organic waste from their municipal markets and make available for 
collection to the operator the green waste from the maintenance of their green areas. The agreement 
negotiations should include the markets administrators and the municipal units of parks and gardens. 
As explained in Section 4, an incentive the MPA can use for the districts to agree to this is the promise 
of compost at a favorable price or for free.  

Outcome 4 
Agreements between the MPA and the district municipalities on the separate collection system 

Activity 4: Negotiate donation agreement of composting plant infrastructure 
One of the main activities needed to implement the project is to achieve financing for the composting 
plant civil works and machinery. The financing option included in the business model presented in 
Section 4 proposed a donation from the mining company Cerro Verde. 

Therefore, the MPA needs to negotiate with Cerro Verde the agreement where the company commits 
to finance the plant infrastructure, including the civil works and machinery. 

Outcome 5 
Agreement between the MPA and Cerro Verde to finance and donate the plant infrastructure 
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Activity 5: Finance and construction of the composting plant infrastructure 
Based on the agreement resulting from Activity 4, the mining company will finance the construction of 
the civil works of the plant and the purchasing and installation of the processing machinery. 

Cerro Verde will subsequently donate the infrastructure to the municipality. Then the MPA will be able 
to offer the plant infrastructure as part of the public tender to operate the plant, making the project 
more attractive to the private sector. 

Outcome 6 
Formal delivery of the plant infrastructure by Cerro Verde to the MPA 

Activity 6: Public tender process for the operation of the plant 
Once the MPA has received the plant infrastructure from the mining company Cerro Verde, agreements 
have been concluded with the district municipalities for the separate collection logistics, and the 
compost market study has been completed, the MPA can initiate the public tender process for 
contracting a private company to operate the composting project. 

Public tendering is one of the different public contracting methods regulated by the Law on Public 
Contracting (Law 30 225). The law’s objective is to select a proposal in a competitive process that 
ensures the provision of the public good, in this case the operation of the composting project. 

The public tender process can be divided in 10 stages: 

1. Elaboration of the terms of reference and bidding requirements. 
A municipal committee (e.g. MPA Committee of Investments) will elaborate and approve the 
terms of reference, which shall include: 
• Identification, address and individual tax identification number of the public entity calling 

for proposals (e.g. the MPA) 
• Selection process identification 
• Basic description of the objective of the public tender (operation of the municipal 

composting project) 
• Reference value of the public service according to the provisions set forth in Article 18 of 

the Law 30 225  
• Cost of reproducing the selection process documents registered with the call 
• Selection process calendar 
• Evaluation points criteria 
• Deadline to submit proposals 

 
Additionally, the MPA should include the business model clauses proposed in Section 4, 
including: 
• The plant infrastructure shall be provided by the municipality 
• The mobile equipment shall be provided by the plant operator 
• The municipality will guarantee to the plant operator they perceive at least the same waste 

gate-fee per ton of organic waste received as the landfill disposal gate-fee 
o The bidders can offer to accept a lower waste gate-fee to make their bid more 

competitive 
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• The plant operator will be responsible for the collection of the organic waste from the 
participating municipal markets and green areas 

• The plant operator shall provide capacity training to the participating municipal markets on 
effective organic waste separation 

• The municipality will guarantee in exclusivity to the plant operator the organic waste from 
municipal markets and green areas 

• The municipality will allow the plant operator to collect and treat organic waste from other 
waste generators 

• The plant operator shall offer to each participating district municipality a specific amount of 
compost at a favorable price or for free 

 
2. Call for proposals. 

The MPA will publish the public tender call for proposals at the Electronic Systems of Public 
Contracting (SEACE). 
 

3. Participants inscription. 
Once the call is published at SEACE, the interested bidders shall register electronically and for 
free through SEACE. The bidder needs to be registered at the National Registry of Providers and 
be up to date with the corresponding fees payment. 
 
Participants inscription will be open since the first day after the call for proposals is published 
until the start of the proposal submission stage. 
 

4. Submission of questions and observations from participants. 
The registered participants can submit questions and observations regarding the terms of 
reference for a period of at least 10 days since the day the call was published. 
 

5. Resolution of questions and observations by municipality. 
The municipality is under the obligation of resolving the questions and observations within 7 
days and published at SEACE. The municipality shall indicate if the observations made will be 
partially or fully incorporated into the terms of reference. 
 
If a participant is not satisfied with the municipality resolution, it can elevate a claim to the 
Supervisory Organism of Public Contracting (OSCE) within 3 days since the resolution 
publication. The OSCE will publish a final decision including the revision if applicable of the 
terms of reference within 10 days. 
 

6. Revision and publication of the final terms of reference. 
The MPA shall include into the terms of reference any modification resulting from the 
resolution of questions and observation. The revised and final terms of reference will be 
published at SEACE according to the date set forth in the call calendar. 
 

7. Proposals/bids submission. 
The participants will submit their proposal to the MPA selection committee in a duly notarized 
public act. The proposal shall be submitted in a single envelope, including both the technical 
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and economic proposal. The selection committee will verify the proposals meet the minimum 
criteria and will dismiss those which do not. 
 

8. Proposals evaluation. 
The MPA selection committee will very that the proposals meet the technical specifications and 
requirements set forth in the terms of reference. 
 
Next, the committee will assign a numerical qualification to each proposal based on the 
established evaluation criteria. 
 
If there is a tie between two proposals, the selection of the winning bid will be conducted by 
notarized drawing lots. 
 

9. Qualification requirements verification. 
The qualification requirements are those that demonstrate the bidder actually has the 
necessary capacities to adequately deliver the service. If the winning bidder does not fulfill the 
qualification requirements, then the proposal will be dismissed, and the next winning proposal 
will be evaluated. This process will be repeated until a winning bidder that fulfills the 
qualification requirement is found.   
 

10. Final decision and contract signing. 
The selection committee will confirm the final winning bidder and the decision will be published 
at SEACE. 
 
Finally, the municipality and the wining private company will sign the composting plant 
operation contract. 
 

Outcome 7 
Public contract with private company for the operation of the plant 

Activity 7: Capacity training to ensure organic waste separation at source 
For the composting project to successfully work, the municipal markets need to separate their organic 
waste from the rest of the waste stream before the plant starts operating. 

Therefore, the plant operator shall provide capacity training to the municipal markets on organic waste 
source-separation, as set forth in the contract with the municipality. The trainings shall happen before 
the operator starts collecting the waste and the plant to operate, and they shall be compliant with IPLA 
requirements. 

After the trainings are conducted, the plant operator shall monitor if organic waste is being properly 
separated at the markets. When the source-separation efficiency rate is considered adequate then the 
operator can start collecting the waste and the plant operation begin. 

Outcome 8 
Organic waste source-separation capacity trainings and awareness raising campaigns at 
municipal markets 
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Outcome 9 
Effective organic waste separation at the municipal markets 

Activity 8: Project Start-up and Operation 
Once the contract with the municipality is signed, and after the mobile operation equipment is 
purchased, the capacity trainings are conducted, and the separate collections logistics are ready, the 
plant must pass all of the necessary tests required for operations, including calibration and trial runs of 
all of the equipment. 

Then, the plant start-up and operations can begin. 

Outcome 10 
Composting plant operational – the plant starts receiving and treating organic waste and 
producing marketable compost 
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5.2.  Work Plan Gantt Chart 
 

 

  

Year
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Activity 7. Capacity training to ensure organic waste separation 
at source

Outcome 8: Organic waste source-separation capacity 
trainings and awareness raising campaigns at municipal 
markets

Outcome 9: Effective organic waste separation at the 
municipal markets

Activity 8. Plant Start-up and Operation

Activity 2. Conduct compost market study

Outcome 2: Compost market study

Outcome 3: Compost purchase agreements

Activity 3. Coordinate organic waste separate collection logistics

Outcome 4: Agreements between the MPA and the district 
municipalities on the separate collection system

Activity 4. Negotiate donation agreement of composting plant 
infrastructure

Outcome 5: Agreement between the MPA and Cerro Verde to 
finance and donate the plant infrastructure

Activity 5. Finance and construction of the composting plant 
infrastructure

Outcome 6: Formal delivery of the plant infrastructure by 
Cerro Verde to the MPA

Activity 6. Public tender process for the operation of the plant

Outcome 7: Public contract with private company for the 
operation of the plant

Month
1 2

Outcome 1: Legal certification of Quebrada Honda site as 
sanitary

Activity 1. Legal regularization of the sanitary landfill site

Outcome 10: Composting plant operational – the plant starts 
receiving and treating organic waste and producing 
marketable compost 
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Appendices 

Appendix 1. CAPEX Project Costs 

Strategy 1: Composting Plant – 5,000 TPY 
CAPEX (USD)    
Civil Works Units Cost 
Asphalt pad (including roads, composting area, etc.) 5,010m2 $133,466 
Receiving / Pre-treatment/Screening shed 750m2 $150,000 
Weighbridge deck  $13,500 
Fencing, lighting, gate 242m $50,200 

Constructions  $347,166 
Engineering 10% $34,717 
EPC Contractor fee 10% $34,717 
Contingencies 10% $34,717 

Sub-Total Civil Works  $451,316 
Treatment Technology    
Gore° system (2 bunkers plus installation package)  $380,000 

Treatment Technology  $380,000 
Contingencies 10% $38,000 

Sub-Total Treatment Technology  $418,000 
Mobile Equipment    
Loader  $153,000 
Shredder plus Mixer  $550,000 
Trommel screen  $57,000 

Equipment  $760,000 
Contingencies 10% $76,000 

Sub-Total Mobile Equipment  $836,000 
Total   $1,705,316 

 

Strategy 2: Composting Plant – 30,000 TPY 
CAPEX (USD)    
Civil Works Units Cost 
Delivery hall 432m2 $167,443 
Hall floor concrete 432m2 $83,722 
Intensive Composting Tarmac Floor 2816m2 $83,466 
Push walls reception and storages 19m3 $3,882 
Sorting cabins 48m3 $21,341 
Composting air and leachate channels 640m2 $36,480 
Concrete walls for composting 640mx0.3mx1.5m $59,754 
Maturation Area 1,408m2 $41,733 
Storage 343m2 $10,157 
Roads (around hall, composting and access) 4,000m2 $118,560 
Weighbridge civil installation  $2,438 
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Workshops, offices, staff rooms 200m2 $88,920 
Fencing, lighting, gate 440m $91,291 
Interface connections (electricity, transformer 
station, water, sewer, telephone/date, etc.)  $133,950 

Constructions  $943,138 
Engineering 10% $94,314 
EPC contractor fee 10% $94,314 
Contingencies 10% $94,314 

Sub-Total Civil Works  $1,226,079 
Mechanical Processing Machinery Units  
Crusher 1 $239,400 
Ferrous separator (<100 mm) 1 $28,500 
Screen/windsifter combination (mobile) 1 $313,500 
Composting System Ventilation Stations 2 $902,880 
Fleece Cover 2,560m2 $5,837 
Membrane Cover 2,560m2 $93,389 
Sorting Conveyor Belt (0.8 m width) 10 $34,200 
Weighbridge deck 1 $11,400 
Collection bays containers 3 $8,550 
Hall air extraction system with dedusting 7776m3/h $53,188 

Treatment Technology  $1,690,843 
Fixed Machinery  $1,269,568 

Fixed Machinery Installation 15% $190,435 
Engineering 8% $126,813 
Fixed Machinery electricity supply, distribution and 
SCADA, hall lighting 10% $126,957 
EPC contractor fee 10% $169,084 
Contingencies 10% $169,084 

Sub-Total Mechanical Processing Machinery  $2,473,217 
Mobile Equipment Units  
Front-end loader small (2m3 shovel) 2 $273,600 
Windrow turner 1 $353,400 
Membrane rolling device 1 $22,800 

Mobile Equipment  $649,800 
Contingencies 10% $64,980 

Sub-Total Mobile Equipment  $714,780 
Total   $4,414,077 
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Appendix 2. OPEX Project Costs 

Strategy 1: Composting Plant – 5,000 TPY 
OPEX (USD per year)     
Labor Units Annual Cost 
Supervisor 1 $21,319 
Operator 1.5 $14,924 
Laborer 3 $21,319 

Labor 5.5 $57,562 
Allowance 20% for extended shift length, absence, 
holidays, training, etc. 20% $11,512 

Sub-Total Labor  $69,075 
Annual Maintenance Costs % of Investment  
Constructions 2% $6,943 
Equipment  $2,300 
Taxes, insurance 1% $17,433 

Sub-Total Maintenance Costs  $26,676 
Variable Costs Unit Cost  
Electricity (USD/kwh) 0.15 $1,650 
Fuel (USD/l) 0.80 $12,800 
Fresh Water labor consumption (USD/l) 0.77 $132 
Fresh Water Composting Process (USD/l) 0.77 $1,927 
Miscellaneous  $5,000 
Lab  $2,000 

Sub-Total Variable Costs  $23,509 
Total   $119,260 

   
Operational Unitary Cots (USD/ton)   $23.85 

 

Strategy 2: Composting Plant – 30,000 TPY 
OPEX (USD per year)    
Labor Units Annual Cost 
Total sorters 2 $14,213 
Cleaners 1 $5,330 
Driver reception 1 $9,949 
Driver composting, products and storage 1 $9,949 
Gate and weighbridge 1 $9,949 
Maintenance equipment 0.5 $5,685 
Maintenance electrical 0.5 $7,106 
Shift supervisors 1 $10,660 
Administration 1 $12,436 
Plant manager 0.5 $10,660 
Security 2 $12,792 
Agriculture engineer 0.5 $8,883 
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Labor 12 $117,612 
Allowance 20% for extended shift length, absence, 
holidays, training, etc. 20% $23,522 

Sub-Total Labor  $141,135 
Annual Maintenance Costs % of Investment  
Constructions 2% $18,863 
Treatment Technology 4% $63,897 
Mobile Equipment 4% $25,992 
Taxes, insurance 1% $44,141 

Sub-Total Maintenance Costs  $152,892 
Fixed Costs  $294,027 

Variable Costs Unit Cost  
Electricity (USD/kwh) 0.15 $37,473 
Diesel fuel (USD/l) 0.80 $47,969 
Fresh water labor consumption (USD/l) 0.77 $288 
Fresh water composting process (USD/l) 0.77 $11,548 
Hydraulic oil (USD/l) 4.74 $1,137 
Lubricants/grease (USD/kg) 3.56 $320 
Membrane replacement (USD/ton) 2.28 $68,400 

Sub-Total Variable Costs  $167,135 
Total   $461,162 

   
Operational Unitary Cots (USD/ton)   $15.37 
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