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CONTEXT OF THIS GUIDE 

It is acknowledged that valuable work has been done on the identification and implementation of 
energy efficiency and renewable energy projects at the local government level in South Africa. Much 
of this work is available on a platform hosted by Sustainable Energy Africa. This prior work has 
developed a wide range of guides directed in various 
ways at the financing and financial evaluation of local-
level clean energy projects. For example, the Local 
Government Toolkit on Financing Energy Efficiency and 
Renewable Energy published by the South African Local 
Government Association (SALGA) in 2014, and 
guidance on specific technologies such as the Guideline 
for Cost-Efficient Procurement of Photovoltaic Assets by the 
Council for Scientific and Industrial Research (CSIR) 
aimed at public sector entities.  

This guide does not attempt to replicate previous work, 
but rather to act as a high-level review of the financial 
feasibility of select USAID South Africa Low Emissions 
Development Program’s (SA-LED) low emissions 
development (LED) projects. The projects reviewed 
have been selected by SA-LED based on an understanding of those projects amenable to the analysis. 
Potential projects included those focused-on biomass waste resources, wastewater treatment works 
energy efficiency, mini-hydropower, and municipal embedded energy support. From this broader 
project portfolio, three projects were selected: 

1. Enoch Ngijima Wastewater Treatment Works Energy Efficiency: the assessment of 
specific energy efficiency investment opportunities in a wastewater treatment plant 

2. Garden Route Organic Waste Characterization: the availability of organic waste 
streams in the Garden Route Municipality and options for their use as well as a decision-
making tool for alternatives to landfilling 

3. Causal Chain Analysis: a methodological approach to identifying local benefits from 
projects. 

  

IN THIS GUIDE:  
RESOURCES FOR MUNICIPALITY 

DECISION-MAKERS 

• Project Consideration Flowchart 

• Financial Evaluation Checklist 

• Worked Examples & Case Studies 
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OBJECTIVES OF THIS GUIDE 

The objective of this guide is to develop a short, conceptual approach for sub-national spheres of 
government, and municipalities in particular, for the financial evaluation of LED projects. This is based 
on a review of a small subset of the completed SA-LED projects, focusing per project on the following 
four questions1: 

 

This review further provides a simple approach for municipalities to consider when seeking options 
to finance LED projects. The proposed approach outlines a common-sense approach that can help 
local authorities quickly focus on: 

A. Whether a project being considered could realistically be financially sustainable without 
municipal subsidies, and  

B. If so, what are the most likely financial mechanisms to take the project forward (such as Public 
Private Partnerships (“PPPs”), performance contracts, or straightforward municipal 
procurement). 

SA-LED’S PROPOSED APPROACH TO PROJECT CONSIDERATION 

A decision-making approach is illustrated in the flowchart in Figure 1, followed by a brief discussion 
of three SA-LED projects reviewed, along with consideration of how financial metrics could be 
incorporated or combined into the project outputs. This guide also provides some worked examples 
of how the approach could be applied to the projects and to some of the opportunities identified 
within them. The key project considerations or decision points in the flowchart are summarised in  

Table 3. Financial Evaluation Checklist – a simple checklist that a municipality can apply for quick 
consideration of a project’s financial sustainability. 

Although the analysis may seem like common sense, it is important to note that the municipal 
finance context is very different from the financial context of a private sector developer or 
investor. More often than not, the consideration in front of a municipality is one of cost-effectiveness, 
or in other words, “How can a service or infrastructure be delivered in the manner that delivers the 
greatest municipal service per rand spent?”. The primary driver being the need to deliver services to 
the population in the municipality. Typically, municipalities will also place significant emphasis on what 

 
1 It is noted that these three projects are not “projects” in the conventional sense of discrete investment 
projects, but rather they are projects under SA-LED, which examined different aspects of the promotion of low-
emissions development. Since these projects are not all specific investment projects, question #4 was added. 

• Would the project be amenable to private finance? 

• What would be needed to make the project financially viable? 

• What are available or potential sources of finance for the 
project? 

• How could financial viability be added to the project 
evaluation? 
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infrastructure grants are available and how these can best be utilised to meet local needs. Similarly, a 
typical consideration on the revenue side is whether current tariffs cover the costs of providing the 
service, whether consumers can afford the tariff, and issues of cross-subsidisation. Many of the financial 
concerns are concerning prioritisation, budgeting, tariff-setting, and tariff recovery. 

A private sector provider faces very different considerations involving where investment capital—both 
equity and debt—can be sourced and at what cost and whether cash-flow will be sufficient to cover 
operating costs. On the revenue side, key considerations are what the market prices will be for the 
resources or services produced and sold, and in the case of an offtake contract whether the offtaker, 
especially if it is a municipality, will continue to honour the contract and be able to pay for the good 
or service delivered. Key considerations are therefore around both capital and operating costs and 
revenue, costs of capital, risk reduction, and contractual arrangements. 

It is very important to note that a “private” approach does not only mean a for-profit private company. 
A “private” partner to a municipality could be a community organisation, an NGO, an industry 
association, or similar. However, even if the partner is a non-profit enterprise it still largely faces the 
same financial considerations as a profit-driven private sector partner. The approach proposed in the 
flowchart is not intended as a rigid guideline, but to help in the financial planning process of low-
emissions developments where it has often been observed that the means of financing a project are 
only considered late in the process, or sometimes not at all. The flowchart is intended to bring these 
issues into consideration early in the planning process and then to use these considerations to help 
determine the preferred method of delivery of projects that are financially viable, as well as being 
technically and socially viable. 

SA-LED’s proposed approach to project consideration is 
aimed at helping to determine whether a project or 
investment is best suited to a: 

• Municipal delivery approach 

• Private delivery approach 

• An in-between approach, such as a PPP, performance-based 
contract, or other collaborative approaches 
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Figure 1. Project Consideration Flowchart 
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Figure 2: How to Implement the Project Consideration Flowchart into Decision-Making 

 

 

If the project has a positive CBA and has clearly 
identifiable revenues, a more formal financial model is 
prepared. This is often a substantial exercise but can also 
be done in a straightforward, practical way. The 
municipality may need some additional technical 
evaluations to prepare the model.  
 

Identify a project that could be an opportunity, like the use of organic waste currently going to landfill, potential 
energy efficiency savings in municipal operations, or other opportunities where there is both a climate change 
mitigation benefit and a possible local economic development benefit. 
 
Prepare a cost-benefit analysis (CBA) of the opportunity, even if this is done on a straightforward rule-of-thumb 
basis. Preferably, these should be done in monetary terms, but it is acknowledged that in many cases it is not possible 
or easy to determine costs and benefits in rand terms. In particular, it is often hard to quantify benefits in financial 
terms – for example, what the benefits of improved air quality would be or what the financial benefits of job creation 
would be. 
It is critical to note that the consideration must include realistic ongoing operating and maintenance costs of 
the initiative and not only the upfront capital costs. There are numerous examples of good low-emissions (and other 
infrastructure) development projects that have failed; not because they were not built properly, but because the 
municipality did not maintain and operate them properly because it had not fully considered the ongoing operations 
and maintenance costs, including costs of staff, utilities, materials, spare parts, servicing, and upkeep. 

 

If the CBA is negative, (costs > benefits):  
the municipality must determine if there are other reasons, 
like constitutional obligations, requiring the project to be 
implemented. If so, it should be implemented with no further 
consideration of it as a separately financially viable project. 
 

If the CBA is positive (benefits > costs): 
the municipality should start considering if it is best placed 
to implement the project or if the project might be 
financially viable for private sector participation by 
evaluating whether the project could create new sources 
of revenue or new sources of savings. 
 

New savings could be any reduction in current 
municipal costs, such as reduced electricity use for 
water pumping or reduced costs of landfill 
operations due to reduced waste being deposited. 
However, such savings must be able to be 
properly measured in financial terms, able to be 
ring-fenced and able to be measured against a 
baseline. It should be noted that there are many 
opportunities in a municipality for savings from 
energy efficiency or other resource efficiencies 
that do not easily meet these criteria.  

New revenue sources could include, for example, sales of 
organic waste for waste-to-energy project instead of landfilling 
them, or revenue from sales of renewable energy to the 
municipality itself instead of purchases from Eskom. The new 
revenue should be revenue that could be seen as the sale 
of a good or service with a market value rather than 
revenue derived from imposed tariffs. 
 

If savings criteria are not 
met, consider still 
implementing the project, but 
as a municipal project, like 
implementing a household 
recycling-at-source programme 
that reduces waste to landfill 
but would be hard for a private 
partner to implement. 

Considering alternative 
procurement approaches that 
might be useful, but that would still be 
within a municipal procurement 
process. A typical example that should 
be considered is the use of a life-cycle 
cost approach rather than a least cost 
capital approach when procuring some 
equipment. For example, a variable 
speed drive pump may cost more than 
a pump with a conventional motor but 
if the running costs of the pump over 
its lifetime are taken into account the 
‘more expensive’ pump could be 
significantly cheaper. A procurement 
approach may need to be 
implemented to allow new pumps to 
be considered on a life-cycle cost basis 
rather than just their cost. 

If the financial model, after taking into account the main 
considerations that a private investor would require, and 
there is reasonable positive return on investment 
for a private partner, then the municipality considers 
the legal and organisational practicalities of taking the 
project forward. The municipality can consider a range of 
options including a PPP, facilitating a private sector 
initiative using simpler contractual approaches (like 
supporting a local recycling or waste collection 
programme), or purchasing renewable energy from a 
private provider or households. 
 

A key issue is the transaction costs and timeframes 
associated with the various options (e.g., a full PPP 
approach may be too burdensome for a small recycling 
project and may need a simpler mechanism). If none of 
the options of bringing in private organisations are viable, 
then the municipality should consider if it may still have 
the internal technical, human resources, and financial 
resources to implement the project. If so, since the 
project has a positive cost benefit ratio and is financially 
viable, the municipality can implement it internally. 
 

If the options for bringing in private organisations are not 
viable, the municipality should consider if it has the 
internal technical, human resources, and financial 
resources to implement the project. If so, since the 
project has a positive cost benefit ratio and is financially 
viable, the municipality can implement it internally. 
 

If the municipality feels that it has insufficient resources 
to implement internally at this stage, the project can be 
kept as an option for later implementation when 
additional resources may be available. 
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CASE STUDIES: SA-LED PROJECT FINANCIAL ANALYSIS  

The three SA-LED projects that have been considered are quite different in their structure and can 
be seen to move from the specific to the general: 

 

Specific focus 

  is a techno-economic assessment of Enoch Ngijima 
Wastewater Treatment Works to assess the 
opportunities for energy efficiency improvements. By its 
nature it has a narrow focus and its results are easily 
amenable to financial consideration.  

 

Less specific 
focus 

  is a broader analysis of the organic waste types and 
volumes of the Garden Route District Municipality in 
order to identify the best options to use this waste and to 
divert waste from landfill site. This project was therefore 
less focused on specific solutions.  

 
General focus 

  was less of a specific project analysis and more a 
methodological Causal Chain Analysis approach to 
considering the multiple benefits of LED opportunities. 

 
The analysis below similarly considers how best a financial analysis can be brought into the project 
outputs – also from the more specific to the more general. For the first project a simple worked 
example using the logic outlined in the flowchart above is provided to demonstrate the logic applied 
against a specific investment opportunity. Given that the other two projects are less specific at this 
stage a more general view is provided for them of how a financial considerations could be included in 
taking the work forward. 

CASE STUDY 1 

 ASSESSMENT OF ENOCH NGIJIMA WASTEWATER 
TREATMENT WORKS FOR ENERGY EFFICIENCY 

Focus Narrow/specific, easily amenable to financial consideration 

Objective Identify resource saving opportunities for the existing infrastructure at the 
wastewater treatment works 

Location Komani (Queenstown), Eastern Cape 

The project analysis is based on the following project report: Williams, S., 2019: Energy Efficiency Assessment Report, 
Waste Water Treatment Works at Komani (Queenstown) Municipality, 15 November 2019, prepared for SA-LED by 
Triple Point Consulting. 

The primary finding of the assessment was that most of the equipment at the plant is in a non-
operational state and, therefore, a suitable energy baseline could not be established for determining 
plant performance. Further, the assessment found that the plant is under-staffed and being operated 
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by only two people per shift, which limits the work that can be done in terms of refurbishment. Based 
on the inspection, it was estimated that at least 80 percent of the plant is not operational and 
inspection of the final effluent shows that the plant does not appear to be effective in the treatment 
of wastewater to required standards. 

Due to the semi-functional state of the facilities, the assessment could not determine if the existing 
works had adequate capacity for the local industry and the population. However, the assessment 
determined that the existing operational part of the current works is likely to be inadequate to provide 
the required treatment of wastewater for the town and that it is necessary for the selected parts of 
the plant to be restored to full capacity as soon as possible. 

It was noted that “despite the poor operational state of the plant, a number of improvement 
opportunities have been identified. These opportunities could be incorporated into a plant 
refurbishment plan or could be implemented as stand-alone projects depending on their nature, or 
the plant operator’s desire to return the plant to its full operational state.” Improvement opportunities 
identified include the following: 

1. Monitoring of effluent from high organic industries (upstream industrial pollution) 

2. Improvement of measurement and monitoring of daily flows and parameters 

3. Replacement of aerator motors with high efficiency new motors 

4. Re-instatement of the biodigesters to produce biogas 

5. Replacement of metal halide lamps with LED equivalents 

However, it is recommended that before any projects are implemented, the plant management team 
should first establish the effectiveness of the plant in its existing state. In this case the view is that the 
plant should probably be fully refurbished and reinstated to its design state.  

On its own, the refurbishment would not be an energy efficiency project, since the bulk of the work 
would actually increase the current capacity of the works and the water volumes treated, and hence 
would increase total electricity use. However, as the priority is the treatment of wastewater and the 
release of safe and properly treated water into the river system, it is much more important to refurbish 
the works than to keep their electricity consumption low. As part of a future refurbishment, it was 
recommended that the plant operators consider a major energy efficiency/renewable energy 
intervention by installing a micro-turbine for electricity generation from biogas (methane). 

The Assessment was relatively structured in the consideration of the financial merits of the 
interventions but was limited by the availability of information in the evaluation of many of the options.  
An example of a clear cost-benefit assessment (CBA) was the consideration of installing high efficiency 
aerator motors. The plant has six aerator motors in the old activated sludge reactor basin. Although 
none of the motors had their original nameplates, based on the size of the motor it was assumed they 
were approximately 37 kilowatts (kW) each. The motors could be replaced with higher efficiency 
motors, which could be chosen so the operating efficiency would be close to the best efficiency for 
the motor, thereby improving efficiency from 89 percent to 93.4 percent. The annual electricity cost 
savings of this were calculated as ZAR14,978 per year per motor. The cost of a new motor would be 
ZAR58,391, giving a payback period of 3.9 years, which was seen as typical of the replacement of 
medium- to large-sized electric motors with high-efficiency alternatives. 

Therefore, it was recommended that a replacement policy should be implemented where the aerator 
motors are replaced in a sequence that falls within the capital expenditure limits for the plant. This 
appears to be a sensible approach but would require the municipality to ensure that the procurement 
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process for buying the new motors ensures that evaluation of the motors will include the life-cycle 
and electricity efficiency of the motors as well as their capital cost. 

Not all the identified opportunities were easily amenable to a financial analysis. For two of these—the 
proposal for better effluent monitoring from industries with wastewater with high organic load (Table 
1 below), and the proposal for the refurbishment of the biogas digesters (Table 2 below)—the 
conceptual approach for including financial considerations into the opportunities in the flowchart is 
applied as a high-level worked example of how these could be further evaluated. Although just a rule-
of-thumb approach, the consideration of a project from a financial perspective should assist in 
identifying a likely viable approach to the technical proposal. 

Table 1. Worked Example: Effluent Monitoring from High Organic Industries 

Opportunity Monitoring of effluent from 
high organic industries 

Comment 

Is CBA positive? Yes (or likely to be positive) Assessment of the cost of improved monitoring of effluent from high 
organic industries and better enforcement of their organic 
wastewater disposal – with particular focus on the local abattoir. 
Costs are likely to be relatively low, especially if monitoring can be 
required by industrial clients themselves, and benefits are likely to be 
high in terms of reduced water treatment costs, including energy use, 
although benefits are likely to be hard to quantify in operational and 
monetary terms. 

Estimated savings cannot be accurately calculated at this stage as 
there is no influent chemical data available. In addition, the plant is 
not operating at full capacity because of severe water shortages.  

Do benefits 
create a new 
source of 
revenue? 

No The benefits are mainly around enforcement of municipal wastewater 
treatment standards and reducing the load on the plant. However, 
there could be some revenue benefits from increased collection of 
fees from industrial clients for high organic load wastewater disposal. 

Can savings be 
monetised? 

No It is unlikely that savings can be easily monetised since it is hard to 
show  very direct financial cost between organic load reduced by a 
single client and the savings at the wastewater treatment works level. 
These savings are also likely to vary greatly from month to month. 

Are alternative 
procurement 
approaches 
needed? 

No A simple improvement in the staffing and skills of technicians and 
monitoring staff in the municipality is all that is required, or else the 
appointment of a qualified external firm to conduct regular 
inspections and audits where required on large industrial clients. 

Implement as 
municipal 
project 

Yes The opportunity is worth implementation as a simple project with 
limited or no capital costs but with some additional operational 
costs. A simple, one-page motivation should be prepared indicating 
the likely costs and benefits in terms of increased municipal 
wastewater disposal fees and decreased approximate operating cost 
of the wastewater treatment works. 

Also, the local regulations pertaining to industrial discharge should be 
reviewed for adequacy and a new cost structure for wastewater 
should be introduced where industries are billed for wastewater 
based on their chemical and organic loads discharged. 



 

 
12 

Table 2. Worked Example: Biodigesters to Produce Biogas 

Opportunity Re-instatement of the 
biodigesters to produce 
biogas 

Comment 

Is CBA positive? Requires a cost engineering 
study but presumed positive 
since the majority of the capital 
equipment is already in place 

The plant already has 4 biodigesters, with 2 connected to the 
existing trickling filter plant which is currently not working.  When 
the trickling plant was functional, methane was produced via the 
biodigesters.  A methane take-off point was in use where the gas 
was collected, tanked and transported off site. With other parts of 
the plant becoming non-operational, the sludge needed for the 
biodigesters were no longer available.  Consequently, methane 
production was stopped.  All the equipment for methane 
production still exists at the plant.  Some of the functionality needs 
to be restored.  There will be some capital expense necessary to 
have the plant re-instated.   

Do benefits 
create a new 
source of 
revenue? 

Yes  The methane gas could be used locally to fuel a small turbine and 
generate electricity for use on site.  As an alternative, the methane 
gas could be tanked and transported to another location within the 
municipality where it could be beneficiated as a renewable energy 
source.  This would have a direct impact on the reduction of carbon 
emissions for the municipality and could be either a new revenue 
stream or an energy cost saving. 

Quantification of methane production was not possible as part of 
the assessment, since the biodigesters were not operational and 
there was no data available regarding production. 

Prepare 
financial model 

Refine engineering study into a 
financial assessment 

If the cost benefit of the project looked positive a relatively detailed 
financial model would need to be prepare to evaluate whether the 
project was of a scale that would be of interest to a private party 
and whether there were possible financial returns that would be of 
interest to a private developer and operator. 

Is project 
financially 
viable without 
subsidies? 

Yes /  No If the project is shown to be financially viable proceed to next step.  
If not, only implement the project if it is needed to meet municipal 
obligations. It is too early to tell which at this stage. 

Are alternative 
options viable & 
have reasonable 
transaction 
costs 

Yes /  No 

(but probably no) 

If alternative options, such as a PPP or a build-own-operate-transfer 
model look viable and the transaction costs are not too high for the 
size of the project then proceed with the best approach identified. 
It is too early to tell definitely at this stage, but as a relatively small 
project it is noted that transaction costs of these types of projects 
are quite high and should be carefully considered. 

Does 
municipality 
have technical 
& financial 
capacity to 
implement? 

Yes / No 

(but consider carefully) 

If an external or alternative approach does not look viable then the 
municipality can also consider implementing the project itself if it 
has sufficient technical and financial resources to do so. If not, then 
the municipality can re-evaluate the project later to assess viability. 
Again, it is too early to tell at this stage but given the current 
operational state of the works it seems that the municipality in its 
current state may not have the capacity but possibly if there were 
technical and management improvements in the municipality 
circumstances might change. 
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Again, although this is just a rule-of-thumb approach, the systematic consideration of the project from 
a financial perspective suggests that while the refurbishment could be a viable option, and it might be 
worth the costs of a technical evaluation, considerable care should be taken since it would be difficult 
to make such a project attractive to the private sector at this stage and since the municipality itself 
may not have the financial or technical resources for implementation. Therefore, although such a 
project is likely to be positive on a cost-benefit assessment, it might need to wait before the municipal 
financial and management context improves before being implemented. 

CASE STUDY 2 

  
 

 

ASSESSMENT OF GARDEN ROUTE ORGANIC WASTE 
CHARACTERIZATION  

Focus Less specific/broad analysis, financial consideration? 

Objective • identify and analyze the organic waste types and volumes being 
generated and available in the district to identify and implement 
solutions in alignment with the waste management hierarchy, and the 
municipality’s Integrated Development Plans (“IDP”) and Integrated 
Waste Management Plan (“IWMP”) 

• strengthen project development capacity for low-emissions 
development projects  

• increase the competencies for implementation of low-emissions 
development projects through technical assistance and learning 

• establish collaborative, public-private process that could identify the 
most optimal options to divert organic waste from landfill sites and 
assess technologies for viability in making sustainable use of the waste 

Location Garden Route District Municipality, Western Cape 

The project analysis is based on the below project reports and outputs: 

• Eden District Municipality, Organic Waste Characterisation: Organic Waste Generated from Sawmills, 
Furniture Manufacturing, Abattoirs, Municipal Waste Water Treatment Works, Household Green/Garden 
Waste and Alien Invasive Vegetation, Phase 1 Project Feedback Workshop, April 2018, USAID SA-LED. 

• South African Waste Management Decision-Making Tool, Excel spreadsheet tool, November 2019, prepared 
by ICF for USAID SA-LED. 

• Jaramillo, D., Pfeiffer, L., Carroll, M., and Hendrickson, T., January 2020, Using the Waste Characterization 
Decision-Making Tool, An Introductory Walk-Through, USAID SA-LED and ICF, Presentation. 

The project generated significant technical information consisting of an analysis of the six major organic 
wastes streams in the district: 

1. Sawmills 

2. Furniture manufacturing 

3. Abattoirs 

4. Wastewater treatment works 
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5. Green/garden waste 

6. Alien invasive vegetation 

The project provided some context for the generation and potential use of these waste-streams and 
reviewed some of the system and regulatory drivers in the sector, including:  

• Technology drivers around “reduce, reuse and recycle” options 

• Local municipal capacity 

• Available landfill sites and logistics of waste movement 

• Current IDPs and IWMPs and planning frameworks  

• Laws, regulations, and political will to implement solutions 

As part of this analysis the project identified the major drivers for alternative organic waste 
management solutions including: diminishing access to landfills and rising cost of disposal; legislation 
and national and local waste management strategies and policies favouring alternative solutions to 
landfill disposal; broader environmental imperatives (such as climate change), job creation, and other 
economic drivers, i.e., waste beneficiation (additional revenue), availability of improved and proven 
alternative technology solutions, and economies of scale. 

Although a sophisticated analysis was conducted on the physical amounts and characteristics of the 
waste streams, very limited analysis was conducted on the economic or financial characteristics of 
these waste streams. In line with the proposed approach, the next stage of the process, if it were to 
be taken forward, it would be to establish the key costs and benefits associated with a particular waste 
stream and its potential diversion from landfill.  

By way of example: wood waste from sawmills is the largest organic waste stream available in the 
district with an estimated 250,000 tonnes per year being generated. The report identified that most 
wood waste was stockpiled, sold, or used for on-site boilers and kilns. If a possible alternative use for 
the sawmill waste was identified as a waste-to-energy project, the basis for a first-stage cost benefit 
assessment would then require at least the following information: 

This information could be gathered in a parallel or follow-on survey to the waste characterization 
data-gathering process and would be able to provide a relatively quick CBA of the merits of a waste-

 LANDFILL DIVERSION BENEFITS  

• Avoided costs of disposal of waste wood 
(both transport and final disposal costs) 

• Avoided costs of stockpiling wood 
including insurance and fire prevention 

• Revenue from the waste-to-energy plant 
based on current and forecast prices of 
electricity and potential electricity 
generation potential 

 

LANDFILL DIVERSION COSTS 

• Cost of transport of waste to a 
centralized waste-to-energy plant 

• Capital costs of waste-to-energy plant 

• Operating and maintenance costs of a 
waste-to-energy plant (excluding wood 
fuel costs) 

• Lost revenue from current sales of 
waste wood 

• Costs of firing boilers and kilns with 
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to-energy project, as well as providing much of the financial information required for the consideration 
of other uses of the waste wood. The CBA would allow a quick progression along the decision process 
outlined in the flowchart and could be used in a relatively quick process to begin determining the most 
viable waste-use options on which to focus. 

Therefore, it is recommended that in building on the information platform established by the waste-
stream technical analysis, a priority in the next stage is to identify the corresponding financial metrics 
of these waste streams to allow realistic consideration of alternative use options. 

WASTE MANAGEMENT DECISION-MAKING TOOL 

The second component of the project was the South Africa Waste Management Decision-Making 
Tool—an Excel-based spreadsheet created to help municipalities estimate the multiple benefits that 
can result from waste management alternatives to landfilling. The tool calculates avoided landfill waste, 
GHG emissions reductions, energy use, and jobs supported for the following alternative waste 
management practices: recycling, waste-to-energy, composting, and anaerobic digestion. 

While the tool is a valuable instrument in identifying potential alternatives to landfilling and the 
consequential benefits from many waste streams, it has the same limitation as the waste stream 
characterization in that it does not outline the relative financial merits of the various alternatives. 

For example, two important outputs of the tool are approximate changes in energy use – either 
positive increases in energy use or negative increases (i.e., there is net energy generation, as well as 
avoided waste for disposal). However the tool does not ascribe any financial meaning to these outputs 
– for example it does not translate the energy generated into financial benefits, nor provide the costs 
of avoided waste disposal.  

The tool therefore gives a very useful indication of the material benefits of diverting current waste 
streams to alternative used in an easy to use a graphical format. 

The tool is useful in providing a rapid quantitative sense of the benefits and allows a comparison of 
the waste management practices on the basis of these benefits. However it does not similarly provide 
a rapid assessment of the relative costs and benefits of these options which is the required next step 
in moving towards an evaluation of the financial feasibility of the options considered and is therefore 

WASTE MANAGEMENT DECISION-MAKING TOOL OBJECTIVES 

 

Quickly and easily estimate a number of benefits of alternative 
waste management practices. 
 

Compare different waste management practices to determine 
which would be most beneficial. 

 
Inform waste management decision-making for different 
alternatives. 
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somewhat limited in meeting the third objective of informing waste management decision making 
between the alternative. 

As with the waste characterization study, the useful outputs of the tool can quite readily be made 
more useful as the initial technical inputs into a first cut cost benefit analysis. This would require 
relatively little additional work that can be applied to provide reasonably robust financial metrics to 
the physical metrics which the model gives as outputs.  

In particular, changes in energy generation or consumption can be translated into the costs or benefits 
of those changes based on the prevailing electricity tariffs and costs of alternative thermal power 
sources used (such as gas or coal). Similarly and as per the waste characterization study, costs can 
quite easily be ascribed to the transport of waste and to the final disposal of this waste in the district 
to give a reasonably good indication of potential financial savings from alternative uses of available 
waste streams. In effect, this would be the starting point of the conceptual approach to considering 
the financial merits and options outlined in the flowchart. 

CASE STUDY 3 

  
 

 

ASSESSMENT OF CAUSAL CHAIN ANALYSES 

Focus General 

Objective Methodological approach to considering the multiple benefits of low-
emissions development opportunities. 

Location N/A 

The causal chain analyses conducted where multiple-benefits studies applied to a range of the SA-LED 
projects. These analyses provide a summary of the development impacts associated with the work. As 
with the waste management decision-making tool, the causal chain approach is useful in identifying and 
highlighting the flow of benefits that can arise from the project opportunities developed by SA-LED. 
As with the waste tool, the next step in prioritising the potential opportunities and investments to be 
pursued is to provide financial costs and benefits to the different “benefit streams.” 

A diagram of one of the causal chain assessments is shown in Figure 3 as a simple example of how 
this analysis can be readily extended into the next stage of project feasibility analysis, prioritisation, 
and development. The example shown is from an evaluation of a number of interventions into the 
operations of Cape Nature, a governmental organization responsible for maintaining wilderness areas 
and public nature reserves in Western Cape Province, and includes possible investments in energy 
efficiency – such as pump optimisation, solar water heating and on-site renewable energy  generation, 
and wastewater management optimisation. 

The blocks in the causal chain relevant to these interventions are shown below, and the purple and 
red lines simply cluster these interventions into likely logical cost centres and highlight the requirement 
of determining the financial savings from reduced resource use (e.g., lower electricity bills, reduced 
maintenance costs on pumps, and reduced water bills) as well as the costs of these options. As 
previously noted, this must include both the capital costs of equipment as well as the life cycle 
operating and maintenance costs of the interventions. 
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Figure 3. Causal Chain Analysis Review – Cape Nature Example 

 
 

While it may appear to be a relatively obvious next step in the analysis, it is one that is often not 
carried out in the public sector project prioritisation process and can contribute to poor project 
selection wherein projects with better benefit-to-cost ratios are overlooked in favour of projects with 
lower benefit-to-cost ratios. For example, a project may be preferred because it has a higher public 
profile but lower benefit-to-cost ration, such as solar photovoltaic (PV) installation, over a less 
“glamorous” improvement in pumping efficiency or wastewater treatment, which may have greater 
financial benefits. 

A common impact of insufficient attention to the true costs and benefits of alternative projects when 
making investment decisions is an inadequate understanding and planning for operating and 
maintenance costs, resulting in many good projects failing after construction, as there has not been 
provision for sufficient revenue to cover operating costs and project upkeep.  
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MUNICIPAL CHECKLIST FOR PROJECT FINANCIAL EVALUATION 

The flowchart approach has been summarised in a sample checklist outlined in  
Table 3 below. The intention is to provide a common sense checklist that ensures that financial 
considerations are brought into project selection early and also that those considerations are used to 
help local authorities assess whether a private or non-governmental partner should be brought in to 
improve the chances of successful project implementation. 

Table 3. Financial Evaluation Checklist 

Project Wastewater treatment works biogas 

Positive CBA • Collect cost data: capital, operating and maintenance costs, as well as any other 
significant anticipated costs such as legal fees or consulting services. Take care that 
O&M costs are properly considered. 

• Collect benefits data: all benefits from project outputs or savings that can be 
quantified financially. 

• Decide on the project lifespan and compare costs and benefits over this lifespan. 

Revenue stream OR 
Savings stream 
(quantifiable & can be 
ring-fenced) 

If CBA is positive, identify the benefits and assess whether they can be defined as ring-
fenced revenue streams that are amenable to a private and ring-fenced project. For 
example, the ability to increase wastewater treatment tariffs would not be a revenue 
stream, as a private provider could not impose tariffs. 

If there are savings, check if these cost savings can be ring-fenced and easily quantified. 
For example, the savings from replacing streetlights could be measurable and ring-fenced, 
while putting in better insulation in low-income housing might have major benefits but 
are hard to quantify in financial terms and to ring-fence.  

Financially viable Prepare financial model based on engineering assessment and data collected above. This 
may require external consulting support for complex projects but a simple model should 
be sufficient for many projects to assess viability. 

Municipality does not 
have resources to  
implement or has higher 
priorities 

Check internally whether the municipality could realistically capture all the benefits by 
paying for and implementing the project itself. It is very important to ensure that ongoing 
O&M costs are also considered as well as the technical capacity to continue to manage 
and maintain the project. 

Alternative options viable Consider if there are clear revenue or savings streams whether an external private 
provider might be in a position to implement the project with its own funds rather than 
municipal funds.  

Note that a private provider could be a local NGO, community or residents organisation 
or even local business association.  

Transaction costs 
reasonable 

Evaluate how complicated and costly it will be to bring in a non-municipal partner. If it is 
a PPP transaction costs can be high but this also depends on Treasury requirements 
which may not be that onerous for smaller projects. Other options, such as simple 
power purchase agreement might be simpler to implement. 
 

Implement project Based on the above analysis there should be enough information to decide if the project 
is worth implementing and whether the best way forward is for the municipality to 
procure and implement the project itself or to seek some form of partnership with an 
external or private provider. 
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A few worked examples of how the checklist can be applied as outlined in Table 4 below – two of 
the projects are taken from the SA-LED projects reviewed above and a third generic rooftop solar PV 
project is also used as an example. 

Table 4. Financial Evaluation Checklist: Worked Examples 

Project Wastewater treatment 
works biogas 

Garden Route Waste Stream Solar PV on Municipal 
Buildings [hypothetical 
example] 

Positive CBA Insufficient data but presume 
yes on general principles. 

Provide indicative costs & 
benefits to the waste streams 
and their management 
options. 

Compare costs of current 
municipal tariffs to levelized 
costs of electricity over 
project lifespan. Likely to be 
positive against Megaflex in 
high sun areas. 

Revenue stream OR 
Savings stream 
(quantifiable & can 
be ring-fenced) 

Yes. Methane sales (to 
external buyer) or electricity 
(to Municipality as buyer). 

Use the indicative costs & 
benefits to help define 
specific project or investment 
opportunities. Clearly define 
financial revenue streams 
based on sound market data. 

Savings against current 
electricity bills and 
revenue for a private provide 
selling power to the 
municipality. 

Financially viable Prepare financial model 
based on engineering 
assessment. 

Prepare financial model 
based on engineering 
assessment or business plan 
depending on chosen waste 
use. 

More detailed load studies of 
energy use in the municipal 
buildings as well as technical 
cost estimates. Build a simple 
financial model (such as 
available from CSIR). 

Municipality does 
not have resources 
to  implement or 
has higher 
priorities 

Yes. Municipality has 
insufficient resources to 
maintain current works. 

Unlikely to be a municipal 
project based on types of 
projects and waste uses 
under consideration. 

Depends on municipal capital 
availability. Should have 
technical resources to 
procure. 

Alternative options 
viable 

Yes. Could be a PPP with 
small scale power producer. 

Yes. The options suggest that 
waste streams are private and 
private markets for use of 
waste may exist so private 
investment in principle seems 
possible. 

Alternative options readily 
available via private providers 
willing to provide power 
purchase agreements to 
municipalities. 

Transaction costs 
reasonable 

Maybe. PPP transaction costs 
can be high so depends on 
Treasury requirements and 
Municipal risk. 

Uncertain until the specific 
project is defined but likely as 
projects are not likely to need 
to use municipal assets but 
rather divert waste prior to 
landfill. 

Yes. Project design is simple 
and MFMA processes should 
be readily manageable with 
an open competitive 
procurement programme, 
although there may be legal 
costs of PPA establishment. 

Implement project IF financial model positive 
AND IF can be implemented 
as PPA. IF NOT wait until 
Municipality has financial 
resources or can raise 
external grant support. 

Depending on project 
selection and financial model. 
Municipality may be the 
facilitation agent rather than 
the implementing agent. 

As above - either via a direct 
municipal purchase if funds 
available or else as a long-
term power purchase 
agreement with a private 
provider. 
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CONCLUSION 

The SA-LED projects were varied and generated 
considerable valuable technical insights into LED 
opportunities at the local government level. The review 
has highlighted, however, that to improve the chances of 
specific projects and investment opportunities going 
forward in many cases, a key step should be including 
financial metrics to allow rapid analysis of project costs and 
benefits and assessing financial viability. Further, this cost-
benefit analysis is needed as the basis for the evaluation by 
a local authority of whether a private and non-
governmental partner could be brought in for project 
financing and implementation where these resources may 
not be available in the municipality.  

A conceptual flowchart decision process and a 
corresponding checklist have been outlined and some 
worked examples provided of how this approach could be 
applied to an extension of the SA-LED project analysis. The intention is not to replace the many useful 
available resources to project development and project finance that are readily available but rather to 
provide a rule-of-thumb guide to help local authorities quickly and practically decide on: 

 

 

  

1. Is this a project worth doing?  

2. Which of the available projects should be prioritized?  

3. Are there options for bringing in external partners that will make 
it more likely that the project will be successfully implemented 
than if the local authority does it itself? 

…a key step should be 
including financial 
metrics to allow rapid 
analysis of project costs 
and benefits and 
assessing financial 
viability. 
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