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Chapter 1. EXECUTIVE SUMMARY 

This report has been created as a guide to aid in the elaboration of Financial and Socioeconomic 

analysis for Landfill Mining projects. Based on the findings of LIFE reclaim, the project team 

performed a detailed examination of the costs and benefits of the Landfill Mining method and 

streamlined the process so that it is easy to conduct quick assessments for future projects. This Tool 

could be used by all stakeholders interested in Landfill Mining: Policy-makers, Waste Managers and 

Businesses alike, to get a deeper understanding in the fiscal details of the method and its true 

value.  

Based on the Cost & Benefit Analysis methodology, the main stages of the Tool include: 

1. Preparatory Actions, to gather necessary information, 

2. Financial Analysis and  

3. Socioeconomic Analysis. 

This guide also includes the example of the economic analysis of the LIFE reclaim project, to show 

the implementation of the tool in action. 

  



 

ACTION B9: POLICY AND ECONOMICS TOOL 

 

reclaim - Landfill mining pilot application for recovery of invaluable metals, materials, land and energy    5 

Chapter 2. INTRODUCTION 

2.1. Action context and Objectives 

This present report is a Deliverable of Action B9 of the LIFE reclaim Project “Landfill mining pilot 

application for recovery of invaluable metals, materials, land and energy”, which is being funded 

by the European Commission through Life+ 2012 vehicle, under the contract LIFE12 ENV/GR/000427. 

The scope of the Action is to conduct a complete financial and socioeconomics analysis for landfill 

mining, using the Polygyros Landfill (PL) as a case study and then generalizing results in order to 

create and an analysis tool for similar future projects on policy and economics. 

This report’s main goal is the creation of a Policy and economics analysis tool which can be used 

worldwide for future landfill mining projects. Specifically, the tool will consist of: 

- Α technical handbook on best practice for valuing costs and benefits from landfill 

mining projects 

- Αn interactive tool for handling the environmental economics of landfill mining 

(valuations, financial calculations, important variables etc). 

This tool will become a means to quantify the socioeconomic impact of landfill mining in the 

project area, providing helpful insight for decision making on specific projects. It can also assist 

public bodies during the process of creating policies to enable and promote the use of landfill 

mining at a local or even a national level. 

 

2.2. General Information on LIFE+ reclaim 

2.2.1. Project Objectives 

The Project aims at building a temporary pilot application on productive scale to mine parts of 

existing landfills and to separate useful materials and produce suitable products (concentrates), 

both ferrous and non-ferrous, which can be fed into a metallurgical process. The application will 

include preprocessing and processing production line, as well as a beneficiation stage for non-

ferrous metals, introducing innovation elements from the mining industry. The basic objective is to 

turn landfill mining (LFM) into a useful tool for the recovery of:  

 useful materials, especially ferrous and non-ferrous metals  

 space, which equals to extra landfill capacity and lifetime in cases of expansion  

 soil material, which has been disposed off along with the waste and which is a natural 

resource valuable to local ecosystems as well as to landfill industry itself  

 recyclable materials, like plastic and paper products, which can be either post-processed 

in a suitable recycling plant or burned in modern incinerators  
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 land, in the case of old landfills, which will lead to a successful rehabilitation scheme with 

minimal environmental footprint which in turn, can be easily adapted to different waste 

compositions and site conditions.  

At the same time the Project objectives include the familiarization of the public with the issue of 

post-disposal-processing of waste and with the potential of the procedure for metal recovery (thus 

lessening the need for mining interventions) and site rehabilitation, resulting in a cleaner 

environment and rational waste management. The abovementioned objectives of material and/or 

energy recovery are widely known today in the waste processing industry and precede disposal, 

but have not been so far utilized in connection to (a) a wider program of waste post-disposal 

processing and (b) material beneficiation for valuable metals, by means of ore processing 

methods. 

 

2.2.2. Actions and Means 

In order to establish LFM as a standard waste management procedure there are two basic tasks to 

be completed:  

 LFM consolidation and application: Detailed elaboration on all technical aspects of LFM, 

from designing the waste mining operation to creating alternative final products (metal 

concentrates) that can be directly fed into metallurgical plants.  

 Environmental and Social analysis: Detailed approach on the foreseeable socioeconomic 

impacts of adopting LFM practices. 

More analytically, the Project includes the following Actions: 

1. Preparation: International experience in LFM, Permitting of additional activities in 

Polygyros Landfill (PL), Baseline environmental and social conditions 

2. Implementation: Landfill inventory, Exploitation plan, Design of production line, Sub-

contracting procedures, Pilot-scale Demonstration Unit (DU), MSW mining, operation 

and tests, Environment rehabilitation plan 

3. Socioeconomics: EIA Study, Financial and socioeconomic analysis, Action Plan and 

Master Plan elaboration 

4. Monitoring the environmental & socioeconomic impacts of project Actions 

5. Dissemination Actions  

6. Project management Actions  

7. After-life communication plan 
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2.2.3. Expected Results 

According to existing literature, there is considerable experience in waste mining regarding energy 

and soil recovery, but not regarding non-ferrous metals, since the waste requires further processing 

which very few have attempted to undertake. It is expected that the Project will help consolidate 

knowledge, give practical experience in the field and contribute to the adaptation of an 

innovative production line under, various site conditions and waste compositions. Specifically, the 

Project is expected to bring the following results:  

 Web GIS database for operational landfills and dump-sites in Greece combined with a 

Website during and after the duration of the Project, connected with the web-GIS 

database application  

 Processing of of waste for the production of different separation samples  

 Two field environmental economics surveys on the acceptance of LFM  

 Action plan on national level for LFM and Strategic Environmental Assessment on national 

level  

 Socioeconomic analysis of LFM  

 Publication of one bilingual book/album on LFM  

 Dissemination of the experience and information gained, through conferences (2 national 

and 1 international) as well as through proper dissemination material 

All results will be supported by respective Technical Reports (one of which is the present one), with 

documentation on the background, methodologies, alternatives examined and relevant results. In 

addition, a special report regarding the carbon footprint of the Project will be submitted in order to 

support the footprint minimization policy of the project. 

 

2.3. Report Content 

This Report’s goal is to present a Policy and Economics Tool, designed especially for Landfill Mining 

projects. A first introduction to the concept of the Tool, its scope and its target Audience are 

analysed in Chapter 3. 

Chapter 4 provides the methodology of the Cost and Benefit analysis where the Tool was based 

upon. It analyses the financial estimations which will take place and the socioeconomic 

calculations. Then, the necessary data categories for the estimations are discussed and some 

suggestions about the research procedure for this information is provided. 

The PE-Tool is presented in Chapter 5. Its process and use is discussed and an overview of its critical 

points is given. Finally, an example on the tool’s use is provided in Chapter 6 which shows the whole 

process of the analysis performed for the LIFE reclaim project.  
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Chapter 3. OVERVIEW 

3.1. Introduction to the Policy and Economics tool 

Policies have a broad scope which includes many different aspects. The analysis of a Policy can be 

a very difficult task, due to this complexity (Collins, 2003). A practical framework and the use of a 

standardised decision-making tool can help during this process and provide the policy-makers and 

the major stakeholders with the necessary feedback about a policy draft. 

These tools are designed to weigh the institutional, technical, environmental and socio-economic 

factors of a specific subject. Their methodology is usually based on the broader theories of Cost 

Benefit Analysis (CBA) or the Multi-Criteria Analysis (MCA) and they include a series of steps to 

reach to the necessary conclusions about the issue under consideration. They may have multiple 

applications and can easily be re-formed to adjust to the specific needs of each situation. 

The objective of this report is to create a Financial and Socioeconomics Analysis tool which can be 

used to analyse projects and applications concerning Landfill Mining, and which can be helpful to 

decision-makers when implementing relevant policies. 

 

3.2. What is Landfill Mining? 

Landfill reclamation, or Landfill Mining (LFM), is a method of waste management that combines 

landfills as a resource and mining methods and can be generally described as “a process for 

extracting materials or other solid natural resources from waste materials that previously have been 

disposed of by burying them in the ground”(Krook et al., 2012). A more explicit definition, which is 

recurring frequently in the literature is given by Cossu et al. (1996) defines LFM as “the excavation 

and treatment of waste from an active or inactive landfill for one or more of the following purposes: 

conservation of landfill space, reduction in landfill area, elimination of a potential contamination 

source, mitigation of an existing contamination source, energy recovery from excavated waste, 

reuse of recovered materials, reduction in waste management system costs and site re-

development”.  

In other words, LFM is a method that can be used in many occasions and for achieving different 

results. Its main function is to reduce the amount of landfill mass from the closed landfill and/or 

temporarily remove hazardous material to allow protective measures to be taken. During this 

process, mining might recover recyclates (Waste-to-Resources, WtR), a combustible fraction 

(Waste-to-Energy, WtE), soil, and landfill space. The aeration of the landfill soil is a secondary benefit 

regarding the landfills future use. The overall appearance of the landfill mining procedure is a 

sequence of processing machines laid out in a functional conveyor system. The operating principle 

is to excavate, sieve and sort the landfill material (Reno Sam, 2009). 

The actual LFM follows a series of mechanical processing operations to achieve its objectives. The 

typical equipment used includes excavators, screens and conveyors. Complex LFM operations 

recover additional materials and improve the purity of recovered materials, and therefore have 

additional specialized equipment (Reno Sam, 2009). 
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In general, LFM is still evolving; it is constantly adapting to the needs of different generations and to 

new technological advances, mainly for the recovery of specific materials and land space. LFM 

was first used in 1953 in Israel to produce soil for agricultural use and it has become more popular 

since the late 1980’s, when newer landfill regulations were applied, especially in the United States 

and various EU countries, with very recent applications in Asia as well.  

 

3.3. The scope of this Tool 

In cases where LFM becomes a requirement, for example when wastes have to be moved either 

for serious environmental reasons or other purposes, the economic feasibility of the LFM project is 

not seen as a priority (Ford et al., 2013). In all other cases, however, LFM, like any other economic 

activity, has to be economically feasible; otherwise it will never be implemented. So far, the 

economic feasibility of LFM projects from a private point of view has been studied little and with 

conflicting results. For example, Van Vossen and Prent (2011) found that revenue from extracted 

metal is sufficient to offset mining costs by 8.2% where full separation of the waste occurs and by 

18% where only ferrous metal is separated from the waste excavated. In the optimal case, they 

note that expanding landfill capacity, reusing the area for urban development and selling the 

other recovered material streams might compensate the total costs and might generate an 

acceptable return on investment. Jain et al. (2013) considered a landfill reclamation project in 

Florida to recover landfill airspace and soil, reduce future groundwater impacts by removing the 

waste buried in the unlined area, and optimize airspace use at the site. The gross monetary benefit 

was approximately US$6 million. Zhou et al. (2015) analyzed a typical old landfill mining project in 

China under four different scenarios. The results show that the LFM project could provide a net 

positive benefit between US$1.92 million to US$16.63 million. Wagner and Raymond (2015) 

estimated that the value of the recovered metal from LFM operations at an ashfill. The estimated 

mean cost per Mt for the extraction and recovery of metal was US$158, while the minimum likely 

revenue was US$216. On the other hand, Frändegård et al. (2015) examined two remediation 

scenarios to a hypothetical landfill, namely remediation and remediation with resource recovery, 

concluding that private net benefits are negative. Similar findings are reported by Ford et al. (2013), 

who conducted a full review and evaluation of economic, technical, environmental, regulatory 

and sociological issues of LFM to examine the potential to mine and reclaim materials from Scottish 

landfills. Same conclusions were drawn by Danthurebandara et al. (2015), who also used a 

hypothetical case examining two scenarios as regards the use of the RDF fraction and Winterstetter 

et al. (2015) who analyzed the socioeconomic viability of LFM using as case study the Remo 

Milieubeheer landfill site in Belgium.  

Nevertheless, private costs and benefits alone cannot reflect the true social worth of LFM projects. 

For instance, Ayalon et al. (2006) performed a cost-benefit analysis of engineering and 

architectural-landscape rehabilitation works for the Hiriya landfill, in Israel. They concluded that 

engineering rehabilitation was unjustifiable (benefit-to-cost ratio: 0.48), but the project was 

worthwhile when the benefits from converting the landfill into a public park are considered. Marella 

and Raga (2014) estimated the community-perceived monetary benefits from the remediation of 

an old uncontrolled waste deposit by means of LFM and the conversion of the area into a park. 

Almost all of the respondents (91.3%) declared to be willing to pay for the LFM and the mean WTP 

was equal to approximately €196. Regarding the creation of the park, the percentage of those 
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who had declared their WTP fell slightly (87%) but the amount of WTP was, on average, around 

€200.  

To this end, this Tool is created as a guide towards more informed and socially fair choices through 

the estimation of the private and the environmental and social costs and benefits related to LFM 

projects which are internalised in the decision making process. 

 

3.4. Target Audience of the Tool 

This tool is written for an audience that needs a clear, easy to follow manual for implementation 

(Mendoza et al., 1999). in the field. A background in mathematics could be helpful but it is not 

necessary for the application of the tool. We hope that this manual will be useful to those interested 

in using a decision-making tool for LFM applications, projects and policies. Users from the public 

and the private sector might include: 

 POLICY-MAKERS: Government officials designing more sustainable solid waste management 

policies; 

 WASTE MANAGERS: Local authorities considering the implementation of LFM into their solid 

waste management plans 

 MARKET: Private entities and any other organisation which is planning, implementing and 

evaluating new LFM projects 
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Chapter 4. METHODOLOGY 

4.1. Overview 

To evaluate the financial and economic feasibility of LFM, it is necessary to account for both 

financial and socio-economic benefits of the scenarios under investigation. Furthermore, in order to 

account for the uncertainty involved in the parameters of the SCBA model, both internal and 

external, uncertainty analysis via risk assessment is being conducted.  

 

4.1.1. Financial analysis 

The financial analysis is carried out using a typical discounted cash flow equity valuation approach, 

in real prices. For that purpose, the cash flows generated by the operation of the LFM operations 

are taken into consideration and the economic indicator of Net Present Value (NPV) was 

estimated.  

The NPV is the present value of a project’s cash flows, i.e. inflows and the outflows. The primary 

outflows involve the investment required at the beginning of the project’s life (I0) and the operating 

and other expenses, while the inflows include benefits from the recovery of recyclable materials, 

the potential development of reclaimed land, etc. during the project’s life. The discount rate used 

to estimate the value of cash flows to the present reflects the riskiness of the project; the riskier the 

project, the higher the discount rate. The NPV is estimated according to the following equation: 

 

    
   

     
 

   

      
 

   

      
   

      

      
     

   

      

 

   

    

 

where:   CFi is the cash flow generated by the LFM operations in the period i 

  I0 is the equity investment cost  

RV is the potential residual value of the facilities and the equipment required for the 

LFM works in the last year 

  r is the discount rate (expressed in real terms when cash flows are expressed at 

constant prices), which determines the minimum acceptable return percentage that the 

investment in question must earn in order to be worthwhile. 

A positive NPV indicates that the project generates earnings that exceed the anticipated costs (in 

present value), i.e. the investment is profitable. In the contrary, a negative NPV indicates that the 

investment under investigation results in net losses and, thus, it shouldn’t be undertaken.  

The financial analysis should take into consideration the following factors: 
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A. Capital costs 

 Pre-activity research and inventory costs 

 Permits 

 Consultancy and design costs 

 Site preparation 

 Purchase of excavation and hauling equipment (if the equipment is purchased)  

 Purchase of screening and sorting equipment (if the equipment is purchased) 

 Other installation costs (e.g. construction of materials handling facilities, incineration facilities 

for heat and energy recovery, etc.) 

 

B. Operating costs 

 Rental of excavation and hauling equipment (if the equipment is rented)  

 Rental of screening and sorting equipment (if the equipment is rented) 

 Labor costs 

  - Skilled personnel 

  - Unskilled personnel 

 Administrative costs 

 Fuel / Energy costs 

 Maintenance costs 

 Water  

 Other costs (e.g. training in safety issues, purchase of safety equipment, disposal cost of ash 

from on-site waste incineration, etc.) 

 

C. Revenues 

 Revenues from recyclable and reusable materials 

 Ferrous metals 

 Non-ferrous metals 
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 Glass 

 Plastics  

 Combustible waste 

 Stones and construction waste 

 Waste of electrical and electronic equipment 

 Reclaimed soil used as landfill cover material 

 Value of recovered air-space (in case that landfill continues to operate) 

 Value of reclaimed land for development (in case of full site reclamation and re-

development of the land for other commercial purposes) 

 Avoided costs of post-closure care (in case of full site reclamation) 

 Avoided future liability for remediation (mainly in cases of uncontrolled landfills or 

unexpected events resulting in contamination) 

 

4.1.2. Socioeconomic analysis 

The socioeconomic analysis, or mostly known as Social Cost Benefit Analysis (SCBA), is founded 

on the notion that a “person” (individual, policy- or decision-maker, state authority, etc.) makes 

decisions on the basis of a comparison of benefits and costs. The SCBA relies on the Kaldor–

Hicks (K–H) criterion according to which a project is assumed to contribute to an increase in 

welfare if the gainers from the project could, in principle, compensate the losers. In other words, 

the size of the benefits must be such that the gainers could compensate the losers and still 

would have something positive left over (Campbell and Brown, 2003; Brent, 2006). In this case, 

the project represents a potential Pareto improvement. It should be mentioned, however, that 

the new welfare economists tried to avoid making interpersonal comparisons (Brent, 2006).  

The SCBA has been used to evaluate public sector investment projects since the 1930s, 

although the practice became more widespread in the 1960s (Marglin, 1967; McKean, 1967). 

The purpose of SCBA is to facilitate a more efficient allocation of resources, demonstrating the 

convenience for society of a particular intervention rather than possible alternatives (EC, 2014). 

Relevant guidelines for the valuation of environmental impacts in project appraisal, in USA, can 

be found in manuals for inter alia water projects and recreational use of forested areas 

(Navrud, and Pruckner, 1997). SCBA is applied at an increasing rate and certain studies have 

been carried out, particularly in UK, Germany, Scandinavian countries, and the Netherlands 

(Bonnieux and Rainelli, 1999) and certain manuals for SCBA can be found in EU for investment 

projects (e.g. EC, 2014).  

To this direction, the SCBA analysis is based on the financial cash flows of the project, i.e. private 

benefits and costs, which are adjusted in order to reflect the external socioeconomic effects of 
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the project, i.e. the project’s social benefits and costs (Table 4.1.2-1). The adjusted cash flows 

(social cash flow) are then used in order to estimate the Social NPV of the project. From the 

external effects, monetary valuation of environmental impacts holds, perhaps, the most 

challenging position (Damigos, 2006).  

Table 4.1.2-1: Financial Cash Flow adjustments 

Category of impact  Influence 

1. Impacts on employees   

a. Wages above opportunity cost Positive 

b. Expenditure on training  Positive 

2. Profits of complementary goods Positive 

3. Profits of local suppliers  Positive 

4. Impacts on neighbours    

a. Environmental impacts Negative 

b. Impacts on infrastructure Negative 

c. Benefits to community Positive 

5. Rest of society    

a. Tax payments Positive 

b. VAT and other taxes Positive 

c. Import tariffs Positive 

d. Subsidies Negative 

    Source: Damigos (2006) 

Following European (e.g. EC, 2014) and other relevant guidelines, direct employment or 

external environmental effects realised by the LFM projects are reflected in the calculation of 

economic performance indicator (i.e. Social NPV). Nevertheless, indirect (i.e. on secondary 

markets) and wider effects (i.e. on public funds, regional growth, etc.) have been excluded 

from the estimates. More specifically, consistent with international practice, the approach 

adopted takes into consideration the following adjustments: 

- fiscal corrections; 

- conversion from market to shadow prices; 

- evaluation of non-market impacts and correction for externalities. 

As regards direct employment effects, the shadow wage approach was adopted. Given that 

Greece is suffering from a high unemployment rate, the shadow wage was inversely correlated to 

the level of unemployment, following the shortcut formula proposed by EC (2014): 

SW = W*(1-t)*(1-u) 

where: SW is the shadow wage 

W is the market wage   

t is the income taxation 
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u is the unemployment rate. 

The environmental externalities of a LFM project can be estimated using the results of a primary 

valuation study conducted at local level by means of the Contingent Valuation (CV) method, in 

order to estimate the society’s willingness to pay for the said project. 

Finally, an appropriate social discount rate, s, has to be selected, which reflects the opportunity 

cost of capital from an inter-temporal perspective for society as a whole (EC, 2014). The social 

discount rate, which is often called the “Ramsey” rate (Ramsey, 1928), can be expressed by the 

following equation: 

s = δ + η.g 

where:  δ is the rate of pure time preference 

η is the elasticity of marginal utility of consumption  

g is the rate of growth of consumption per capita 

There exists an ongoing debate in the literature regarding the appropriate social discount rate. The 

disparity in the estimates derives, in many cases, from the assumptions made when implementing 

the “Ramsey” rate, as illustrated in Table 4.1.2-2.  

Table 4.1.2-2: Examples of social discount rate estimates 

 

Pure rate of time 

preference(δ)(per

cent per annum) 

Marginal 

elasticity of 

utility (η) 

Rate of growth 

in consumption 

(g) (percent per 

annum) 

Social discount 

rate(r) (percent 

per annum) 

Nordhaus (2007) 1.5 2 2 5.5 

Stern (2007) 0.1 1 1.3 1.4 

Weitzman (2007) 2 2 2 6 

Treasury Η.Μ., Green 

Book [0‐30 years]  

(2003)  

1.5 1 2 3.5 

          Source: Scarborough (2010) 

As regards the European countries, Florio (2014) reports social discount rates adopted from 

different sources. According to these findings, the social discount rate is 4% (and declines after 

30 years) in France, 3% in Germany, 5% in Italy, 4% in Portugal and 4%-6% in Spain. According to 

EC (2014), the European Commission recommends, for the programming period 2014-2020, a 

social discount rate equal to 5% for major projects in Cohesion countries and 3% for the other 

Member States.  

The socioeconomic analysis, apart from the financial costs and revenues described in previous 

section, should take into consideration the following parameters: 

A. Costs 
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 Harmful effects and nuisance associated with: 

 Excavation and processing works (e.g. emission of particulate matter, releases of 

methane and other gases odour, escape of leachate, increased dispersal of unwanted 

substances such as heavy metals, etc.) 

 Energy and heat recovery from combustible waste (in case of on-site installations, e.g. 

emission of heavy metals, dioxins and furans, which may be present in the waste gases, 

water or ash, visual pollution from the facilities, etc.) 

 Waste disposal (in case that landfill continues to operate after LFM operations) 

 

B. Benefits 

 Direct employment benefits 

 Environmental and social benefits associated with: 

 Minimization of potential contamination sources 

 Reduction of ‘stigma’ effect from environmental damage caused by landfills on 

surrounding residential property values 

 Production of “green” energy and heat from combustible waste (in case of on-site 

installations, e.g. reduction in greenhouse gases emissions) 

 Land reclamation for social purposes, such as public parks (in case of full site reclamation 

after LFM operations). 
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4.2. Necessary Information 

4.2.1. Overview 

Before the start of the economic evaluation of a project, its main technical aspects should be 

considered so that all details are known beforehand and can be utilized in the assessment. In 

summary, the main steps towards planning the LFM project are: 

1. Site survey: A survey on the specific landfill is needed to gather information such as its 

operating history, the composition of the waste, dimensions, topography and physical 

characteristics. 

2. Exploitation Plan: An initial mining plan must be drawn to determine the method, machinery 

and personnel which will be used for excavating the waste. Also, at this stage, the amount 

of waste to be excavated must be decided, the duration of the LFM works, the energy 

needs of the machinery for the excavation and any potential maintenance costs. 

3. Processing unit: The design of the LFM processing unit is necessary to estimate relevant costs 

around the installation and site preparation works, the machinery, their energy needs, the 

water needs and personnel used. Also, it will provide information about the retrieved waste 

categories (which are, how many, etc.). 

4. Materials Exploitation: It is necessary to plan for the specific handling of the materials as 

many economic factors are related: how it will be reclaimed, what is the recovery value, 

where will the waste residue be disposed, the means of temporary storage and the means 

of transportation to other locations.  

5. Contingent Valuation (CV) local study: To determine socioeconomic cost-benefit factors, a 

local questionnaire-based study must be undertaken to the population of the study area, 

similar to the one conducted during the LIFE reclaim project. A guiding template for the said 

questionnaire is attached in Appendix 1 of the present report. 

 

4.2.2. Financial Information 

For the financial estimations, the following information must be known (or assumed): 

 Site preparation & Development costs 

 Administrative costs (per year) 

 Cost of excavation, loading and hauling equipment (For rental it should be estimated per 

day) 

 Cost of screening and sorting equipment (For rental it should be estimated per day) 

 Energy cost for diesel fuel and for Electricity if it is necessary 

 Water cost 
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 Personnel cost (skilled and unskilled workers) per year (If subcontractor personnel is used 

then it should be estimated per day) 

 The prices of the recyclable materials: Ferrous metals, Aluminium, Glass, Plastics (PET, HDPE, 

PP), Soft plastics (FILM), WEEE (mixed – no disassembly or PCBs), etc. 

 Benefits from increasing the landfill disposal capacity if the site will continue to be used for 

disposal: recovered air-space and avoidance of landfill cover material 

 Discount rates 

 Taxation  

 

4.2.3. Social Information 

Based on the social and environmental considerations and the methodological framework 

adopted, the external costs and benefits that will be taken into consideration in the analysis are 

related to the on-site environmental gains and risks of LFM operations (e.g. reclamation of land, 

removal of pollution sources, releases of air pollutants during the excavation and processing stages, 

etc.) (Hogland et al., 1997; Krook et al., 2007 & 2012; Fisher, 2013; Ford et al., 2013) and direct 

employment effects.  

Thus, after conducting a local CV study, the following socio-economic parameters must be taken 

into account: 

 Population of the study area 

 Unemployment rates 

 Income tax rates 

 Percentage of respondents who agree to support the LFM project 

 Annual Willingness To Pay (of those who agreed) 
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Chapter 5. COST & BENEFIT ESTIMATION 

5.1. Description of the PE-Tool 

To guide the cost & benefit estimation process, the PE-Tool was created which is a simple excel 

application (printing attached in Appendix 2 of the present report). It guides the user through the 

financial and socioeconomic analysis via some easy steps. The whole process of evaluation of a 

LFM project has three main stages: Preparatory Actions, Financial Analysis and Socioeconomic 

Analysis, to enable the users to assess the project of interest under these different scopes. 

 

The Preparatory Actions, as discussed above, are an important part of the procedure as they 

provide the user with the necessary information for the elaboration of the analysis. The necessary 

data must be acquired (or assumed) by a Site survey, an Exploitation Plan, a Processing Unit Design, 

a Materials Exploitation and a Contingent Valuation Study. 

The data are then fed into the blank spaces of the “PREPARATORY SHEET” (see Appendix 2. p.1-2). 

Then, they are used automatically to conduct the calculations of the Financial Analysis (see 

Appendix 2. p.3) and the Socioeconomic Analysis (see Appendix 2. p.4). 

The spreadsheet is following the methodology described in ch. 4 to estimate the Net Present Value 

of the project, during a period of 10 years and provide an insight of the value of the project 

investment. 

In the next section, the example of the LIFE project will be used to demonstrate the process of the 

Tool. 

  

Preparatory Actions:  

preliminary data 
mining 

Financial Analysis 

Socioeconomic 
Analysis 
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Chapter 6. Example: the LIFE reclaim project 

To present more clearly the process of the Cost and Benefit assessment that must be followed for 

the evaluation of LFM projects, the example of the LIFE reclaim project to the Polygyros landfill in 

Greece is given below, conducted in the Technical report of Financial and socioeconomic analysis 

of Action B.9. The existing quantity of waste disposed to the landfill site, so far, was considered. As 

regards to the composition of waste and the rest of technical and financial assumptions required 

complete the analysis, the results of the on-site pilot application are used. 

6.1. LIFE reclaim-Information Analysis 

The Polygyros landfill currently contains around 65,000 m3 or 39,000tn of MSW. This quantity is 

excavated and processed in order to: (a) recover recyclable materials and soil, and (b) increase 

the disposal capacity of the landfill. The assumptions of the 1st scenario are given in Table 6-1.  

Table 6-1 - Main technical assumptions 

Description / Index Value Unit 

Hydraulic excavator 1 operating units 

Dump trucks 1 operating units 

Backhoe Loader 1 operating units 

Productivity of processing unit 12 tn/hour 

Net working hours 6.5 hours/day 

Working days (per year) 250 days/year 

Productivity/year 19,500 tn/year 

Total waste volume 65,000 in situ m3 

Total waste weight 39,000 tn 

Specific weight 0.6 tn/m3 

Polygyros LF composition  Value Unit 

Ferrous metals  1.1 % 

Non-ferrous metals (only aluminium) 0.3 % 

Glass  0.3 % 

Plastics 3.4 % 

Soft Plastics 5.6 % 

Landfill cover material (gravel, fines) 17.8 % 

Organics, Other 71.6 % 

In addition to the above-mentioned parameters, the analysis also considered the consumption of 

fuel, electricity and water during the LFM operations. 

Concerning the social support of an LFM program in the area of interest, the results of the ‘local’ 

CV study were used. More specifically, the mean annual WTP of those who agreed to support LFM 

programs is around 47.5 € per household. Nevertheless, given that the elicited value was zero for 

76% of the respondents, the mean annual WTP of the population is estimated at around 12 € per 

household. The population of the area of interest consists of 8,156 households. 

In order to estimate the shadow wage, an unemployment rate of 25.5% was considered, based on 

the latest available data by the Hellenic Statistical Authority (HELSTAT, 2015) and an income tax 
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rate of 22%. In addition, an income tax rate of 29% is used for subcontractors, assuming income 

from individual activities (i.e. non-permanent employees and freelancers). 

Thus, the necessary information is available and it is fed to sheet ‘PREPARATORY’: 
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WASTE COMPOSITION VALUE UNIT

LIFE reclaim case 

study

Ferrous metals 1,1 % 1,1

Aluminium 0,3 % 0,3

Glass 0,3 % 0,3

Plastics 3,4 % 3,4

Soft Plastics 5,6 % 5,6

Landfill cover material 

(gravel, fines) 17,8 % 17,8

Organics, Other 71,6 % 71,6

RECYCLABLE PRICES

Ferrous metals 80 €/tn 80

Aluminium 700 €/tn 700

Glass 10 €/tn 10

Plastics 200 €/tn 200

Soft Plastics 0 €/tn 0

Landfill cover material 

(gravel, fines) 1,34 €/tn 1,34

OTHER REVENUE VALUE UNIT

LIFE reclaim case 

study

Benefit from recovered 

air-spaces 33 €/tn 30-35

CONTIGENT VALUATION VALUE UNIT

LIFE reclaim case 

study

Population of the study 

area 8,156 households 8,156

Aggreed to support LFM 25 % 25

Mean annual WTP (of 

those who aggreed) 47,5 €/household 47,5

Mean annual WTP 11,875 €/household 12

SHADOW WAGE VALUE UNIT

LIFE reclaim case 

study

Unemployment rate 25,5 % 25,5

Income tax rate 22 % 22

Subcontractor tax (if 

applicable) 29 % 29
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6.2. LIFE reclaim-Financial Analysis 

Bearing in mind the aforementioned assumptions, only limited investment costs are required given 

that excavation and processing works are assigned to subcontractors. Revenues (including 

avoided costs) are about €590,000. The projected cash flows are given in Table 6-2. 

Table 6-2: Projected cash flows 

 

0 1 2 

Capital costs 15,000     

Waste processed 

 

19,500 19,500 

Revenues   386,295 400,095 

Benefit of recovered air-space 

 

193,830 193,830,0 

Recycling metals, plastics and glasses 

     - Ferrous metals 

 

16,714 16,714 

  - Non-ferrous metals 

 

37,902 37,902 

  - Glass 

 

585 585 

  - Plastics 

 

132,600 132,600 

Avoidance of landfill cover material 

 

4,664 4,664 

Operating costs    823,397 823,397 

Rental of mining equipment 

 

210,000 210,000 

Rental of processing equipment 

 

550,000 550,000 

Administrative costs 

 

10,000 10,000 

Fuel / Energy 

 

50,020 50,020 

Water 

 

3,377 3,377 

EBITDA   -437,102 -423,302 

Depreciation 

 

600 600 

Earnings before taxes (EBT)   -437,702 -423,902 

Taxes (29%) 

 

0 0 

NOPAT   -437,702 -423,902 

Cash flow -15,000 -437,102 -423,302 

Using a real discount rate of 6%, the NPV of the project is estimated at about €-804,100. 

The total cost is approximately €42.2 per tn of waste and the benefits €19.8 per tn of waste, 

respectively. In present value terms, the LFM operations result in a net loss of around €20.5 per tn of 

waste.  
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6.3. LIFE reclaim - Socioeconomic analysis 

In order to estimate the social NPV of the Polygyros LFM project, the appropriate corrections were 

made, i.e. fiscal corrections, conversion of market prices to shadow prices and corrections for 

externalities. Given that the operating costs are mainly associated with the money paid to the 

subcontractors, it was assumed that the profit margin is around 30% and that the labour costs 

amount to 50% of the subcontractors’ payment.  

Finally, a social discount rate of 3.5% was adopted, which is lower than the proposed rate of 5% for 

Cohesion countries, since the project under evaluation is not a major one.  

The projected social cash flows are given in Table 6-3. 

Table 6-3: Projected social cash flows 

 0 1 2 

Capital costs 15,000   

Total revenues  386,295 400,095 

Total costs  593,906 593,906 

Externalities  97,872 97,872 

Net Social Cash Flow -15,000 -109,739 -95,939 

The social NPV is estimated at about €-210,000. Furthermore, the LFM operations result in a net 

social loss of around €5.4 per tn of waste, in present value terms. Thus, the project is not justified 

from a social point of view. 
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Appendix 1: Contingent Valuation Survey 

 

Questionnaire template 

 

INTRODUCTION 
 

Dear Sir/Madam, please allow me to introduce myself. 

My name is ………………………………………………….. and I am from ...[insert organisation 

name]. We conduct a survey on the solid waste management issues of the area and 

we’re interested in finding out what people know and believe about these issues.  

Please take the time to answer the questionnaire as thoroughly as possible because your 

input is very important to us. There are no right or wrong answers. We want you to tell us 

your honest feelings and ideas about the issues we discuss, so please choose the 

responses that best describe your opinion. We will use your answers to determine where to 

focus future efforts towards better practices. 

You were selected for this survey randomly. Please be aware that data or comments 

obtained in this survey are confidential and will be used for statistical purposes only. They 

will not be attributed to particular individuals.  

The interview will take about 15 minutes to complete. May I proceed with the questions? 

If no, end interview by saying “Sorry to have bothered you.” 

If yes, proceed with questionnaire by saying “Thank you in advance for your 

participation”. 

 

A. Environmental, social and economic Issues  

 
1. In your opinion, which three of the problems below are the most important for 

national and local governments to solve in your area? (The question is open-ended – 

Please write a “1” next to the most important, a “2” next to the second most 

important and a “3” to the third most important). 

 
a. Unemployment_____ 

b. Poor economy_____ 

c. Crime_____ 

d. Environmental pollution_____ 

e. The quality of the public schools_____ 

f. The quality of public health system_____ 

g. Traffic congestion_____  

h. Other (please specify) ______________________________________________________  
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2. How satisfied are you with the status of the environmental setting in your area? 

 

a. Very satisfied  

b. Somewhat satisfied   

c. Somewhat dissatisfied   

d. Very dissatisfied   

e. Not sure/No opinion   

 

3. Which of the following statements most closely reflects your opinion?  

 

a. Creating and protecting jobs is more important than preserving the 

environment_____   

b. Protection of the environment should not be sacrificed to save jobs_____   

c. I am not sure_____   

 

B. Solid waste management issues 

4. About how often have you seen, heard, or read about solid waste management 

issues from TV, radio, newspapers, internet or friendly conversations? 

 

a. Never_____   

b. A few times_____   

c. Many times_____   

 

Please specify what have you seen, heard, or read 

 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

__________________________________________________________________________________ 

 

5. In your opinion, how important are solid waste management issues compared with 

other environmental issues in your area? 

 

a. Not important_____ 

b. Less important_____  

c. Equally important_____ 

d. Very Important_____ 

e. Do not know _____ 



 

ACTION B9: POLICY AND ECONOMICS TOOL 

 

reclaim - Landfill mining pilot application for recovery of invaluable metals, materials, land and energy    31 

6. In your opinion, how important are the problems related to uncontrolled waste 

dumping?   

 

a. Not important/Slightly important _____ 

b. Moderately important_____ 

c. Important_____  

d. Do not know_____ 

 

6A.  In your opinion, are the problems generated by controlled landfills, in 

comparison with the problems generated by uncontrolled landfills: 

 

a. Less Important   

b. Equally important   

c. More important   

 

6B.  In your opinion, which are the three most important problems related to 

landfilling, in a significance ranking? (The question is open-ended - Please write a 

“1” next to the first problem mentioned, a “2” next to the second and a “3” to 

the third problem). 

 

a. Air pollution_____   

b. Surface- and groundwater pollution_____   

c. Soil pollution_____   

d. Sea pollution_____   

e. Deforestation_____   

f. Loss of biodiversity _____ 

g. Global warming_____   

h. Overexploitation of natural resources_____   

i. Odors_____   

j. Reduction in land and property values in the adjacent area_____   

k. Other (please specify) _____   

  

7. Do you or/and other members of your household recycle wastes and other 

products?  

a. Yes_____  (Proceed to Ques. 7A and 7B) 

b. No_____   (Proceed to Ques. 7C) 
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7A.  What kind of products do you recycle? (Only for those answered “yes” in 

question 7 - The question is open-ended. Please check all that apply) 

 

a. Packaging waste (aluminium, plastic and other) _____ 

b. Paper _____ 

c. Batteries_____ 

d. Electrical/electronic appliances _____ 

e. Other (please specify)_____________________________________________ 

 

7B.  What factor(s) best describes why you recycle? (Only for those answered “yes” in 

question 7 - The question is open-ended. Please check all that apply) 

 

a. Environmental protection (not specified)_____ 

b. Natural resources conservation_____ 

c. Energy saving _____ 

d. Money saving_____ 

e. Increase of the available landfill space_____ 

f. Social benefits (not specified)_______ 

g. Benefits for future generations (not specified)_______ 

h. Other (please specify)_____________________________________________ 

 

7C.  What factor(s) best describes why you do not recycle? (Only for those answered 

“no” in question 7 – The question is open-ended. Please check all that apply) 

 

a. No recycling scheme in my area_____ 

b. Takes too much time & effort_____ 

c. No financial benefit_____ 

d. No benefit at all____ 

e. No recycle bin near my house____ 

f. Nobody I know recycles_____ 

g. Other (please specify)_____________________________________________ 

 

C. Potential implementation of a landfill mining project   

The country follows the European Commission’s policy with regard to the municipal solid 

waste management. This policy suggests increasing the recycling/reuse target for 

municipal waste and packaging waste, as well as phasing out landfilling by 2025 for 

recoverable municipal waste, such as plastic, paper, metals, glass and organic materials. 

Regardless of these targets, however, there are hundreds of landfill sites today in the 
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country and in many other countries around the World, either operating or closed. The 

wastes disposed of on these sites contain useful materials such as paper, plastic, metals, 

soils, etc. In addition some of these sites may be a source of contamination for the 

environment, may cause nuisance to the residents of the adjacent areas and may 

occupy valuable land that could be utilized for other development purposes.  

Landfill mining is the process of excavating the wastes from solid waste landfills and sorting 

the useful materials, which can be then recycled or be used for energy generation. In 

addition, old uncontrolled landfills can be rehabilitated, while in operating landfills 

valuable space can be recovered, which means that the environment is being protected, 

since the need for new landfills and, thus, the occupation of new land, is restricted. Taking 

into consideration all the above:      

 

8. How important to you are the benefits that will be achieved from:  

A.  Resource and energy conservation?  

a. Not important   

b. Slightly important   

c. Moderately important   

d. Very important   

e. Do not know   

 

B. Decreased pollution and nuisance associated with less landfilling?  

a. Not important   

b. Slightly important   

c. Moderately important   

d. Very important   

e. Do not know   

 

C. Extending the life of operating landfills and restricting the need to create new 

landfills?   

a. Not important   

b. Slightly important   

c. Moderately important   

d. Very important   

e. Do not know   
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9. Which of the following best reflects your thinking? 

 

a. I believe that there should be a LFM plan and I feel some responsibility for paying 

for it_____ 

b. I believe that there should be a LFM plan but I do not really feel that it is my 

responsibility to pay for it_____ 

c. I don’t  believe that a LFM plan is necessary_____ 

 

10. If a plan for LFM was to be implemented in landfills and uncontrolled waste dumps, it 

would cost money. In this case all the economic activities that produce wastes, such 

as shops, restaurants, industries, etc., would pay for the waste they generate. 

Households would also be asked to financially contribute to this plan, since they 

produce a significant amount of waste. 

In your opinion, which should be the MAXIMUM amount that EACH household should 

be obliged to pay per year for this purpose through municipal taxes? 

Before you answer the question, I want to talk to you about a problem that we have 

in studies like this one. In most studies of this kind, where they don't really have to pay 

money, respondents state different WTP amounts than they would in a real situation. 

This difference in the way people respond to hypothetical situations as compared to 

real situations is called "hypothetical bias". 

So, please before you make your decision, I would like you to consider that you must 

fulfill other needs in your life, for example housing expenses, entertainment, clothing, 

etc. and to ask yourself: if “this was a real situation, would I really want to pay this 

money” and state the amount you would ACTUALLY pay.  

 

 Amount:   €________ per household per year  

 

[For those who declined to contribute] 

11. Why did you vote against the plan? (Do not prompt) 

 

a. I cannot afford it_____ 

b. I don't care much about landfill mining_____ 

c. The proposed plan is not feasible, convincing, etc._____ 

d. I do not believe that the benefits from such a plan are important_____   

e. I am satisfied with the existing situation_____ 

f. It is the government's/ local authorities’  responsibility_____ 

g. It is industries’ and other economic activities’ responsibility_____ 

h. I already pay enough municipal/income taxes_____ 

i. Other (please specify) ________________________________________   
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[For those who accepted to contribute] 

12. Could you please tell me what part of …… [WTP amount],  is just for:  

[Read all options before allowing response] 

 

a. Ensuring a better environment for you and your household 

members_____(amount)  

b. Ensuring a better environment for other households _____(amount) 

c. Ensuring a better environment for future generations _____(amount) 

d. Protecting the ecosystems affected by landfilling _____(amount) 

 

[If respondent's total is less than 100%, or the total amount differs from the WTP amount 

then ask:] 

Your response totals to ________. Would you like to change your response, or is there some 

other reason you were considering? 

Other reason (specify)________________________________________   

[Be sure these sum to 100%] 

 

D. Demographic notes 

D1. Gender 

Female  

Male  

 

D2. Age 

What is your age? 

18-29 years old  50-59 years old  

30-39 years old  60-69 years old  

40-49 years old  
70 years or 

older 

 

 

D3. Permanent residence 

In what area do you live? 

 ______________________________________ 



 

ACTION B9: POLICY AND ECONOMICS TOOL 

 

reclaim - Landfill mining pilot application for recovery of invaluable metals, materials, land and energy    36 

 

D4. Marital status 

What is your marital status? 

Single  Widowed   

Married  Divorced  

Living with another  Separated  

 

D5. Size of household 

How many people live in your household? 

Under 18 years old   

Over 18 years old  

 

D6. Education 

What is the highest degree or level of school you have completed?  

No schooling completed  

Elementary  

Middle school graduate  

High school graduate, diploma or the 

equivalent 

 

Trade/technical/vocational training  

College degree (2 years)  

Bachelor’s degree (3 years or more)  

Master’s degree  

Doctorate degree  

 

D7. Employment status 

What is your employment status? 

 

Employed for wages, full-time  

Employed for wages, part-time  

Self-employed  

Unemployed and seeking work  

Unemployed but not seeking work at the present 

time 

 

Student  

Full-time homemaker  

Retired  
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What is your occupation (job)?___________________________________________? 

D8. Household income 

What was your total household income received by the adult members of your household 

last year from all sources (before taxes)? 

Less than €10,000    €50,000 - 59,999  

€10,000 - 19,999    €60,000 - 69,999  

€20,000 - 29,999   €70,000 - 79,999  

€30,000 - 39,999   €80,000 - 89,999  

€40,000 - 49,999   More than  €90,000  

 

 

For the Interviewer only: 

A. Was the person who answered the questions focused during the interview? 

Yes  

No  

 

B. Do you think the respondent made an effort to tell the truth about the willingness-to-pay 

questions? 

Yes  

No  

 

C. How would you rate the overall quality of the interview?  

Good  

Fair  

Poor   
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Appendix 2: LIFE reclaim PE-Tool 

 

 

Excel spreadsheet 

(available for download HERE) 

 

 

http://media.wix.com/ugd/24b53f_43e432f6c9df43c7bddd0acd3399045f.xlsx?dn=PETool.xlsx


PE-TOOL

LANDFILL INFORMATION VALUE UNIT

LIFE reclaim case 

study

Productivity of processing 

unit tn/hour 12

Net working hours hours/day 6,5

Working days (per year) days/year 250

Productivity/year tn/year 19500

Total waste volume in situ m3 65000

Total waste weight tn 39000

Specific weight tn/m3 0,6
Total time of Unit #DIV/0! no of years 2

CAPITAL & OPERATING 

COSTS VALUE UNIT

LIFE reclaim case 

study

Cost of machinery (if 

bought) € n/a

Rental of machinery (if 

rented) €/day 840

Fuel used lt/year n/a

Fuel cost €/lt 0,95

Electricity needs kWh/year n/a

Electricity cost €/kWh 0,09

Energy cost 0 €/year 50020

Water use m3/year 6500

Water cost €/m3 0,52

Maintenance costs €/year n/a

Site preparation & 

Development  € 15000

Administrative costs (per 

year) €/year 10000

Personnel cost (unskilled) €/year 14000
Personnel cost per year 

(skilled) €/year 30800
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PE-TOOL

WASTE COMPOSITION VALUE UNIT

LIFE reclaim case 

study

Ferrous metals  % 1,1

Aluminium % 0,3

Glass  % 0,3

Plastics % 3,4

Soft Plastics % 5,6

Landfill cover material 

(gravel, fines) % 17,8

Organics, Other % 71,6

RECYCLABLE PRICES

Ferrous metals  €/tn 80

Aluminium €/tn 700

Glass  €/tn 10

Plastics €/tn 200

Soft Plastics €/tn 0
Landfill cover material 

(gravel, fines) €/tn 1,34

OTHER REVENUE VALUE UNIT

LIFE reclaim case 

study
Benefit from recovered air‐

spaces €/tn 30‐35

CONTIGENT VALUATION VALUE UNIT

LIFE reclaim case 

study

Population of the study 

area households 8,156

Aggreed to support LFM % 25

Mean annual WTP (of those 

who aggreed) €/household 47,5
Mean annual WTP  0 €/household 12

SHADOW WAGE VALUE UNIT

LIFE reclaim case 

study

Unemployment rate % 25,5

Income tax rate % 22
Subcontractor tax (if 

applicable) % 29
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PE-TOOL

YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10

Capital costs 0 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Waste processed ‐ 0 0 0 0 0 0 0 0 0 0

Revenues ‐ 0 0 0 0 0 0 0 0 0 0

Benefit of recovered air‐
space ‐ 0 0 0 0 0 0 0 0 0 0

Recycling metals, plastics 
and glasses ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Ferrous metals ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Non‐ferrous metals ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Glass ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Plastics ‐ 0 0 0 0 0 0 0 0 0 0

Avoidance of landfill 

cover material ‐ 0 0 0 0 0 0 0 0 0 0

Operating costs  ‐ 0 0 0 0 0 0 0 0 0 0

Rental of equipment ‐ 0 0 0 0 0 0 0 0 0 0

Labour costs ‐ 0 0 0 0 0 0 0 0 0 0

Maintenance ‐ 0 0 0 0 0 0 0 0 0 0

Administrative costs ‐ 0 0 0 0 0 0 0 0 0 0

Fuel / Energy ‐ 0 0 0 0 0 0 0 0 0 0

Water ‐ 0 0 0 0 0 0 0 0 0 0

EBITDA ‐ 0 0 0 0 0 0 0 0 0 0

Depreciation (10%) ‐ 0 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Earnings before taxes 

(EBT) ‐ 0 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Taxes (29%) ‐ 0 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

NOPAT ‐ 0 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!
Cash flow 0 0 #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE! #VALUE!

Net Present Value (NVP) #VALUE!

Total Cost per tn of waste #DIV/0!

Total Benefits per tn of 

waste #DIV/0!

Net (per tn of waste) #DIV/0!
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PE-TOOL

YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10

Capital costs 0 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

Waste processed ‐ 0 0 0 0 0 0 0 0 0 0

Revenues ‐ 0 0 0 0 0 0 0 0 0 0

Benefit of recovered air‐
space ‐ 0 0 0 0 0 0 0 0 0 0

Recycling metals, plastics 
and glasses ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Ferrous metals ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Non‐ferrous metals ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Glass ‐ 0 0 0 0 0 0 0 0 0 0

  ‐ Plastics ‐ 0 0 0 0 0 0 0 0 0 0

Avoidance of landfill cover 

material ‐ 0 0 0 0 0 0 0 0 0 0

Operating costs  ‐ 0 0 0 0 0 0 0 0 0 0

Rental of equipment ‐ 0 0 0 0 0 0 0 0 0 0

Labour costs ‐ 0 0 0 0 0 0 0 0 0 0

Maintenance ‐ 0 0 0 0 0 0 0 0 0 0

Administrative costs ‐ 0 0 0 0 0 0 0 0 0 0

Fuel / Energy ‐ 0 0 0 0 0 0 0 0 0 0

Water ‐ 0 0 0 0 0 0 0 0 0 0

Total revenues 0 0 0 0 0 0 0 0 0 0 0

Total costs 0 0 0 0 0 0 0 0 0 0 0

Externalities 0 0 0 0 0 0 0 0 0 0 0

Net Social Cash flow 0 0 0 0 0 0 0 0 0 0 0

Net Social Cash flow 0 0 0 0 0 0 0 0 0 0 0

SNet Present Value (NVP) 0,00 €

Total SCost per tn of waste #DIV/0!

Total SBenefits per tn of 

waste #DIV/0!
Net (per tn of waste) #DIV/0!
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