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Summary 
 

This document summarises the key findings from a ‘rapid evidence assessment’ literature 
review conducted by four project partners (the Universities of Oxford, Utrecht and 
Lausanne; and the Fraunhofer Institute). The methodology and literature review are 
available as separate documents of the M-BENEFITS project. 

It uses finding from the literature to offer: 

• Insights on how to influence the investment decisions made by firms  

• Protocols for data collection and comparison 

• Guidelines for developing training materials and other resources for practitioners 

• Criteria and procedures for evaluation of projects 

The aim is for practitioners to be enabled to identify the multiple benefits of energy 
efficiency or energy management investments which also offer strategic benefits to the firm. 
This should help increase uptake of efficiency measures. The focus is on for-profit 
companies, particularly those active in goods manufacturing or services.   

The task of conducting firm-level and project-level analysis of multiple benefits is not at all 
well established. Initial work strongly suggests that the task will require new kinds of 
analysis compared with conventional energy efficiency assessments and evaluations.  

Making progress will involve several major changes to working practices, requiring: 

• Different skills 

• Different concepts 

• Different evaluation methods 

• Different ways of reporting 

This document has been created within the first six months of the project, and based on the 
literature review stage only. We expect its findings to be used, debated and refined 
throughout the course of the project, as the empirical work progresses. It should be 
regarded as a starting point which will be built upon, rather than final conclusions from M-
BENEFITS. 

 

Conducting analysis for decision-making and 
investment by firms 
In order to understand how to influence the energy efficiency decisions made by firms, 
practitioners need insights into how these decisions are likely to be made. This means 
making the effort to understand who makes the decisions, what the underlying values and 
logic of decisions really are, and which tools (including financial analysis methods) are 
used. Based on Cooremans’ theoretical work, a simplified model of three different steps of 
analysis is shown in Figure 1 and discussed in the following sections. 
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Source: Adapted from Cooremans’ previous work, for references see report D2.1 

Figure 1: A comprehensive approach to firm-level MBs, integrating strategic & cultural factors 

Firm-level analysis 
Firstly, it is important to understand the firm’s overall business model, including, when 
possible, any existing future development plans in the short- or longer-term, in order to 
understand the firm’s sources of competitive advantage. Competitive Advantage is a well-
established concept in business management, for which the components of analysis are: 

• Value proposition – the value which a firm is able to create for its customers 

• Costs – of delivering the value proposition 

• Risks – of delivering the value proposition 

 

Secondly, the investment context must be considered. This involves investigation of how 
decisions are made within the firm, including taking into account the following variables: 

• Tools and resources used internally to assist decision-making and to drive the decision-
making process. 

• External environment, including how it is monitored and reflected in decisions 

• Organisational context, including the structure, culture and management systems of the 
organisation 

• Individuals and groups, including the influence of leaders, champions, departments and 
others on decisions 

• Priorities regarding characteristics of projects 

Project-level analysis 
Having identified the sources of a firm’s competitive advantage, the challenge then is to 
identify how energy efficiency projects, and their multiple benefits, can add to this. This is 
the strategic impact of the project. 

Operational impacts are also critically important. Changes to processes, equipment, 
buildings, facilities can all have knock-on effects for other parts of the operation of the 
business. An assessment of the likely impacts of a project (positive and negative) is needed 
alongside the assessment of how well it contributes to competitive advantage. Operational 
impacts are typically assessed as secondary to competitive advantage, i.e. a project which 
only has advantages at the operational level is unlikely to be supported. However business 
operations are responsible for an efficient use of resources and for meeting customer 
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requirements. Operations produce products, manage quality and create service. Therefore 
operations may have a direct impact on competitive advantage and the frontier between 
operational and strategic impacts is often blurred.  

In addition, the energy impacts and financial impacts of the project must be assessed - 
much as is carried out in standard energy audits. Although evidence shows an analysis in 
solely financial terms is unlikely to be persuasive on its own, all decisions need to be 
supported by a financial analysis. However, it is critical that the financial impacts must be 
communicated in the metrics of the decision maker (as identified in the firm-level analysis). 
Different industries (and even different firms in the same sector) can use different 
conventions and criteria for assessing their investment projects and for presenting financial 
information, so the energy analyst needs to adopt whatever system the decision-maker is 
used to and understands best for the evaluation of investment projects. 

Communication 
High quality communication of the project-level analysis will be key to success. This 
necessitates tailoring the information provided to meet the various interests and cultures of 
the company departments involved in decision-making (as identified in the firm-level 
analysis). Different individuals and departments within the firm may wish to receive 
selected aspects of the project analysis, presented using metrics and tools which are familiar 
and relevant to them. 

Protocols for data collection and comparison 
We found no established protocols, so instead we use the findings of the literature review 
and Cooremans work to propose a way of establishing protocols in the future.  

There is no one agreed list of multiple benefits from energy efficiency for industrial firms. 
Different authors use different categories and definitions, which may be partly because the 
field is still immature.  A synthesis of benefits and categorizations is shown in Table 1, 
complemented by an analysis of their possible contribution to a firm’s competitive 
advantage (as proposed in Cooremans, 2011). 

Table 1: Initial classification of multiple benefits of energy efficiency investments in goods 
manufacturing and services in relation to components of competitive advantage 

BENEFITS OF ENERGY-EFFICIENCY PROJECTS 
(This list is based on proven benefits of past projects) 

IMPACT 
ON RISKS 

IMPACT 
ON 
COSTS  

IMPACT ON 
VALUE 
PROPOSITION 

Waste        

Reduced waste heat   x   

Reduction hazardous waste x x   

Reduced sewage volume x x   

Reduced sewage pollution level x x   

Reduced product waste x x   

EMISSIONS       

Reduced dust emissions x x x 

Reduced CO, CO2, NOx, SOx emissions x x x 

Reduction of refrigerant gases emissions x x x 

PRODUCTION       

Reduced malfunction or breakdown of machinery and 
equipment  

x x x 

Improved equipment performance x x x 

Longer equipment life (due to reduced wear and tear)   x   

Improved product quality x x x 
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Increased production reliability (due to better control) x x x 

Larger product range     x 

Reduced customer service costs (due to better quality)   x x 

Improved flexibility of production x x x 

Improved temperature control x x x 

Improved air filtration system x x x 

Reduced raw material need (x) x   

Reduced water consumption (x) x   

Reduced consumables (x) x   

Shorter production cycle (shorter process cycle time)   x x 

Increased production yields   x x 

OPERATIONS and MAINTENANCE       

Reduced maintenance cost   x   

Reduced machinery and equipment wear and tear x x   

Reduced engineering control cost   x   

WORKING ENVIRONMENT       

Reduced noise x x x 

Air quality improvement x x x 

Improved temperature control (thermal comfort)  x x x 

Improved lighting (visual comfort) x x x 

Improved workforce comfort x   x 

Improved workforce productivity  x x x 

Reduced absenteism x x x 

Reduction of health costs   x   

Reduced need for protective equipment   x   

RISK REDUCTION       

Reduced risk of accident and occupational disease x x   

Reduced CO2 and energy price risks x x   

Reduced water price risk x x   

Reduced commercial risk x x   

Reduced legal risk x x   

Reduced disruption of energy supply risk x x   

OTHERS       

Increased installation safety x x x 

Improved staff satisfaction and loyalty x x x 

Reduced staff turnover x x x 

Delayed or reduced capital expenditure   x   

Reduced insurance cost    x   

Additional space   x x 

Simplification and automation of customs procedures   x x 

Contribution to company's vision or strategy     x 

Improved image or reputation x   x 

 
Source: Cooremans, 2011 
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The development of protocols will require two further developments of the list in Table 1: 

1. A regular update of the list to include new benefits, as evidence is found for them, and 
also to cross-check the analysis of the relevance of each benefits to the components of 
competitive advantage. 

2. Where practitioners and researchers have the opportunity to carry out assessments and 
analysis ex-ante (i.e. at the beginning of an energy-efficiency measure evaluation), they 
could usefully write up their methods (used to evaluate non-energy benefits in monetary 
terms or qualitative terms), and reflect on the effectiveness of their work (and the results 
of the final investment decisions, where that information is available). 

It follows from this that all data collection / case study generation / interviews undertaken 
by M-BENEFITS need to include information about the relevance of investment options to 
companies’ competitive advantage, not only information that is of interest to energy 
efficiency advocates. Otherwise the data collection undertaken will not be addressing the 
key aims of this project. 

 

Development of training materials and other 
resources for practitioners 
 

The task of operationalising a ‘multiple benefits’ approach at project level is still uncertain 
and poorly developed1,  While some researchers and practitioners have some of the relevant 
knowledge and experience to do the work, it is partial (incomplete) and fragmented: no 
repository of genuine experience and insight exists about how to do this kind of work well. 

The exact skills gaps may be uncertain still, but an initial analysis of the types of training 
that would help can be done by considering the skills required to carry out all the stages of 
the work identified in Figure 1. The categories from Figure 1 are reproduced in Table 2, 
which also provides an analysis of the broad types of skills needed. 

Table 2: Analysis of the additional skills needed to carry out an assessment of multiple benefits 
from the perspective of the firm 

Level/type of 
analysis 

Topic Skills needed Comments 

Firm Strategic 
priorities 

Business management 
Sector-specific knowledge 

 

 Investment 
context 

Business management  

Project Strategic impacts Business management  
Operational 
impacts 

Facilities management 
Technical knowledge 

Closest to the typical skill set of 
existing energy efficiency 
experts 

Financial criteria 
for assessing and 
selecting 
investment 
projects 

Business management 
Finance/accounting 
 

Energy experts may need to un-
learn the habits of cost-benefit 
analysis as well as learning the 
classical textbook financial 
method to assess capital 
investment 

Communication All Communication and 
negotiation skills 
Change management 
skills 

Especially: listening; qualitative 
(interview) skills 

 

                                                             
1 To the significant exception of Swiss canton of Vaud, where continuous efforts and collaboration between Dr 
Cooremans, Eco’Diagnostic Geneva and the Lausanne Energy Office in the past five years have led to the 
development of a methodology to be used by companies and energy auditors to include not only energy benefits 
but also non-energy benefits in their energy-efficiency project assessments. 
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From this analysis, several new areas of knowledge and skills are apparent if energy experts 
are to become effective at carrying out this kind of assessment: 

• Business management 

• Finance/accounting 

• Communication and negotiation skills 

• Change management skills 

• Sector-specific knowledge (varying from firm to firm) 

 

In theory, this analysis could start from understanding the firm’s competitive advantage 
(using the value propositions, costs, risks framework), and therefore what benefits could be 
strategic. However, given that the practitioners are energy experts, it seems more realistic 
to begin with the characteristics of the proposed energy investment, and then look at how 
these can add to competitive advantage, beyond just reducing energy costs. 

Criteria and procedures for evaluation of 
projects 
Typically, a firm’s investment choice is not between engineering options (eg more or less 
efficient equipment, possible building upgrades, management / control systems). Rather, 
the choice is between any number of possible decisions, which are all competing with other 
uses of the organisation’s capital and managerial attention. 

There is simply insufficient evidence to support a general statement on criteria and 
procedures for the evaluation of projects being considered for investment. Instead, a few 
general principles can be put forward: 

• Understand the decision-maker’s value system and priorities 

• Find out what tools and analytical methods are used by the decision-maker, and aim to 
use those as much as possible for analysis and communication on possible investment 
decisions 

• Where terms, concepts and methods are unfamiliar, take the time to learn them 
thoroughly  

• The diversity of firms and sectors means that the approach will need to be adapted to 
suit: ‘one size does not fit all’ 

• The energy analyst needs to have a highly developed ability to self-evaluate: Is my 
approach being effective? If not, how does it need to change? What additional expertise 
and resources do I need? 

 

 

References 
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1 Introduction 
The key objective of the EU Horizon 2020 project M-BENEFITS is to increase the uptake of 
energy efficiency investment projects by organizations, especially for-profit businesses 
operating in the manufacturing and services sectors, by proposing a multiple benefits (MB) 
approach. The aim is specifically at projects and investment decisions level for individual 
firms, rather than at the level of policy (international, national, regional or local). Since the 
effectiveness of national level policy implementing institutions varies among individual 
countries, so does the level of support among different levels of government (national, 
regional, local) (UNEP, 2017).  

The aim of this literature review is to bring together the best available evidence to support 
the contention that a multiple benefits approach can help increase the uptake of energy 
efficiency investment projects using evidence from a variety of academic disciplines. This 
review forms the basis for task 2.2 which involves creating a set of guidelines for protocols 
for data collection and comparison, development of training materials and other resources 
for practitioners, criteria and procedures for evaluation of projects. Areas of discipline 
within the literature review include organisational decision-making; business strategy and 
investment decision; policies and evaluation programmes for energy efficiency in industry 
and commercial sectors; communication and negotiation strategies in business.  The 
literature review explores these concepts to look for innovative approaches to include 
multiple benefits in energy efficiency investment projects to improve their frequency of 
uptake.  

In order to conceptualise a decision-making framework and identify a range of relevant 
multiple benefits, six research questions were devised: 

1. Q1: How has a multiple benefits approach to energy efficiency been used?  What were 
the effects on investment decisions?  Were any strategic benefits of energy efficiency 
specifically recognised?  

a. Q1a. What examples of good practice or innovative use of a multiple benefits 
approach exist?  

b. Q1b: What evidence is there of difficulties with implementing a multiple benefits 
approach (i.e. for instance, interest but lack of reliable figures, or lack of management 
interest, etc.)?   

2. Q2: Are there contextual factors which seem important to the rate at which MBs are 
operationalised, making the use of an MB approach more/less likely (e.g. the 
presence/absence of a strong champion, either within the company or in an external 
advisory role)? 

3. Q3: For which energy efficiency measures and technologies has the MB approach been 
used? How do the MBs identified differ between measures and technologies?  

4. Q4. Does use of MB differ by company structure, company size, sector or other 
organisational characteristics?  

5. Q5: How could a multiple benefits approach to energy efficiency investments in 
organisations be operationalised?   

6. Q6. How could a strategic understanding of the multiple benefits approach to energy 
efficiency investments in organisations be operationalised? 

We have favoured the term ‘multiple benefits’ (MB/MBs) over other terms, but several 
other terms do exist; the different terms appear to be used interchangeably. In the process 
of conducting the literature review, we also use the term ‘non-energy benefits’ (NEB/NEBs) 
and ‘ancillary benefits’ at times, where those terms have been used by the authors we are 
citing. 
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2 Methodology 
The search for relevant literature was carried out by setting clear criteria defining what was 
within and outside the scope of the project: 

Within scope: 

• All investments in energy efficiency related to the operation of firms, whether defined as 
innovative or not. 

• Investments in energy efficiency technology. 

• Energy efficiency improvements which are not physical assets - e.g. energy management 
programmes, employee behaviour change programmes. 

• Publications from 1999 onwards. 

Out of scope: 

• An overview of the prevalence of use of MB in decision-making, or a general 
understanding of organisational decision-making.  

• The agricultural sector  

• The public sector and quasi-public sector (e.g. universities)  

• The literature about the energy efficiency of the products and services produced by 
firms. Only literature about firms’ decision-making around the energy use of their own 
operations should be included.  

• The general ‘barriers to energy efficiency’ literature will not be a focus, unless it 
specifically concentrates on multiple benefits understandings of energy efficiency.  

Once the criteria were set, several types of searches were conducted in order to provide a 
broad coverage of academic and non-academic literature. These include expert 
identification, database searching, conference proceedings, snowballing. The results from 
the searches were combined and duplicates or near duplicates (e.g. a conference paper and 
journal article covering the same material) were omitted, resulting in a database of 295 
documents.  

Once an initial list of 295 documents was identified, the next step involved reviewing these 
documents and narrowing them down to 30-40 documents for a detailed reading and 
inclusion in the literature review. This process being iterative, all articles and abstracts were 
re-read with reference to the research questions and resulted in about half of the 295 
documents being discarded, based on expert judgement of the quality and relevance of the 
document to the research questions.  A further step in quality measurement was taken to 
inform a more detailed reading of remaining papers. Documents were primarily chosen 
from a more detailed reading and comparison with the research questions and the aims of 
the project. 

This process finally resulted in 31 documents to be thoroughly analysed and synthesized. 
This process was conducted with the aid of a data extraction template and the findings were 
synthesized and are detailed in this literature review. 

Extensive details on the full methodology (methods, databases and sources, search 
techniques, templates) can be found in D2.1. 
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3 Literature review 
This review is organised thematically. Section 3.1 elaborates on the context of energy 
efficiency investment decision-making  by highlighting the current and future potentials of 
energy efficiency investment and the energy efficiency gap between investment 
opportunities and the level of investment in energy efficiency in most countries. This 
section also addresses the different barriers and drivers that influence investment decision 
making and the different decision-making frameworks that currently exist.  

Section 3.2 focuses on the multiple benefits of energy efficiency investment derived from 
the literature review. This section tries to identify, classify and provide value to multiple 
benefits and details some solutions to overcome barriers to include multiple benefits in 
project assessment.  

Section 3.2 aims at synthesizing the findings and providing a few key general lessons that 
can be drawn from the literature review.  

3.1 The contexts of energy-efficiency investment decision-
making 

In order to provide the context of energy efficiency investment decision-making, section 
3.1.1 briefly discusses the current potential of energy efficiency investments among firms to 
highlight the gap between investment opportunities for energy efficiency and the level of 
investment in energy efficiency. Section 3.1.2 delves into the various barriers and drivers 
that influence investment decision-making within a firm; and section 3.1.2 details the 
current decision making frameworks that exist, based on the literature review. 

3.1.1 The potential of energy efficiency and the energy efficiency gap 

The literature review provides some evidence that there is great potential for energy 
efficiency investment within organisations but they are mostly not realised and therefore 
such investments are not considered and undertaken. 

McGinley et al. (2015) use data from five case studies with US mining companies to suggest 
that there is good energy efficiency potential for common types of technologies in this 
sector. 

UNEP (2017) reports the findings of an international survey with 339 responses from 85 
countries. They include 230 responses from 47 UNECE member states, of which 27-28% 
represent the business community followed by non-governmental organisations (14%) and 
shares ranging from 10 to 13 percent for national governments, academia, international 
organisations and independent experts. A smaller share of respondents represents regional 
or municipal authorities (5%) and financial institutions (2-3%). 

There is high potential for energy efficiency investment but there is a significant gap 
between investment opportunities for energy efficiency and the level of investment in 
energy efficiency in most countries. 

The effectiveness of national level policy implementing institutions varies among individual 
countries and so does the level of support among different levels of government (national, 
regional, local).  

It is therefore imperative to identify and understand barriers to bridge the energy efficiency 
knowledge gap. 

3.1.2 The language of barriers and drivers   

According to UNEP’s report (2017), the financial environment is not very favourable for 
investments in energy efficiency due to a lack of familiarity of financial institutions with 
financing energy efficiency projects and measures. Risk associated with energy efficiency 
projects is viewed as high by financial institutions. The incentive related to the price of 
energy if often considered insufficient due to varying energy prices per country. Low 
awareness about non-energy benefits (NEBs) is viewed as the main barrier to increasing the 
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rate of energy efficiency investment followed by a lack of understanding of energy efficiency 
financing by banks and other financial institutions; administrative barriers and 
bureaucracy; and low energy prices.  

The report does not provide any discussion on how the inclusion of MBs will increase the 
uptake of energy efficiency but instead highlights the main factors that can lead to 
increasing energy-efficiency investment viability. Tax incentives and low-interest loans for 
energy efficiency projects are viewed as the most important factors to increase energy-
efficiency project investment viability. This is followed by stricter energy-efficiency 
standards; training and awareness programmes; improved legislation and de-risking of 
investments through Government support programmes. 

Sandberg & Söderström (2003) conducted in-depth interviews with representatives from a 
number of energy-intensive companies and non-energy-intensive companies from different 
sectors in Sweden. Their focus was on possible support needed to help firms make energy 
efficiency investments. One need that was identified was the improvement of working 
methods in order to support the decision-making process. Here, external players seem to be 
playing an increasingly important role. Access to correct information, better follow-up 
activities, and transparent, understandable calculations were also considered to be 
important.  

McLain and Skumatz (2007:1080) highlight the fact that benefits are not evenly 
distributed, with the cost-benefit logic being complicated by split incentives and factors that 
are hard, if not impossible, to quantify: ‘From a program perspective, the return on 
investment in terms of NEBs from rebates is strong. However, the program costs accrue to 
the states and programs, while the NEBs accrue to the building stakeholders and occupants. 
The ROI [return on investment] to the program expenditures will depend on the energy 
savings or other direct benefits. However, the NEBs provide a way to improve the cost-
effectiveness of the programs because NEBs encourage program participation, presumably 
reducing the marketing and outreach expenditures – and potentially reducing the level of 
rebate needed to achieve participation’.  

Skumatz & Gardner (2005) note that ‘even though non-energy benefits (NEBs) are often 
ignored, they are an important set of benefits. In fact energy efficiency / conservation 
benefits are often not the highest valued benefits participants derive from programs. The 
authors find that commercial / industrial participants value other benefits such as fewer 
maintenance repairs, improved productivity, and fewer tenant complaints more’ (Skumatz 
& Gardner, 2005:6.175). 

Rasmussen (2014:742) argues that ‘including NEBs in the decision-making process may be 
one way to meet and hopefully overcome known barriers for energy-efficiency investments 
and thus enhance the probability rate of adoption for this investment category’. 

Cooremans (2012) identifies four types of barriers, reflecting different levels at which 
barriers can be observed and are embedded in decision-makers’ assumptions and culture 
about the relative importance of energy efficiency and wider decision-making (Table 1). 

Table 1 Four types of barriers to energy efficiency observed among investment decision-
makers (adapted from Cooremans, 2012:514) 

Type Description 
Base  
barriers 

information, or rather, the lack of knowledge regarding energy efficiency measures, as 
well as regarding their technical and financial aspects 
 

Symptom 
barriers 

relates to deeper, invisible problems or of mistaken interpretation. E.g. Hidden costs, 
are said to lower energy-efficiency investments’ profitability but they are not 
quantified; or  risk is said to be high, when in fact it is not even assessed. 
 

Real  
barriers 

the non or low strategic character of energy efficiency projects for companies, as they 
feel these projects do not add to their competitive advantage.  
 

Hidden 
barriers 

various cultural influences which drive (in a subconscious manner) organizations and 
their decision makers to consider energy-efficiency investments as weakly strategic. 
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Cooremans argues that the task of overcoming under-investment in energy efficiency needs 
to address all of these different types of barriers. It is important to re-cast energy efficiency 
as a ‘strategic’ investment choice since the low strategic character of energy efficiency 
investment for companies is the main barrier in the implementation of energy efficiency 
investments. Cooremans’ concept of ‘strategicity’ is discussed in the next section dedicated 
to decision-making frameworks. 

Andrews & Johnson (2016), conducted a review of literature on decision-making 
behaviours among firms, and concluded that most of the barriers to energy efficiency 
investments are neither technical nor economic but behavioural. For instance: “lack of 
integrated design and whole-system thinking; lack of data to verify that building systems 
were sized appropriately; inadequate commissioning and operating documentation; lack of 
training of building operators; appraisals that do not include energy efficiency; split 
incentives between owners and tenants; and short time periods of leases" (Andrews & 
Johnson, 2016:202). The authors also report the difficulty of quantifying the value of 
energy efficiency investments. 

Banks et al. (2012) provide a review of published literature in OECD countries on five 
themes:  

• evaluations of government policies to improve energy efficiency behaviours;  

• organisational strategies for driving energy efficiency;  

• business investment and barriers to implementing energy efficiency;  

• identifying the benefits and pitfalls of action on energy efficiency; and  

• differences between organisations  

• Banks et al. review identifies the following barriers to energy efficiency 

• There are a number of circumstances, which explain why energy is not salient nor its 
efficient use a strategic objective. The strategic value of energy efficiency is linked to the 
salience of energy consumption in the organisation which is itself linked to the energy 
intensity of the organisation (units of energy consumed per unit of productive output), 
the size of the organisation and its sector or sub-sector. 

• Other barriers lie in the way that efficiency savings are framed as a “gain” compared with 
the theoretical counterfactual case (of not investing in efficiency). This is because 
organisations are found to devote proportionally more resources to avoiding losses 
rather than making gains. Efficiency investments fall prey to this dynamic because they 
can only offer a theoretical gain with a risk attached and organisations are also risk 
averse. This suggests that reframing efficiency savings as “avoided losses” may be 
effective.  

• Energy consumption is often found to be invisible to senior managers  

• Energy efficiency investments are often classified as discretionary maintenance costs 
rather than investments in productive capacity. 

Russell (2015:7) gives a rather stark – although realistic – image of energy use in large 
business organisations: they tend to lose awareness of energy use among their many other 
daily priorities. If staff have little or no accountability for energy performance, then 
potential energy-derived value is often squandered. Not every business enterprise employs 
a professional energy manager. Most energy managers may only influence and advise rather 
than compel the rest of their organization’s energy choices. Top business managers vary 
widely in their perception of benefits as well as in their motivation to measure and attain 
them (Russell and Young 2012; Birr and Singer 2008). Business leaders who underestimate 
energy value may delegate responsibility to staff with little authority to encourage its 
capture. Low-level staff may also have limited conceptual thinking of energy efficiency, 
expecting nothing more than reduced utility bills. Limited management awareness further 
complicates researchers’ efforts to document multiple benefits. 

Therefore, we can conclude that under-investment in energy efficiency projects can be 
related to various barriers like: base, symptom, real and hidden barriers.  Examples include: 
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• efficiency investments which are termed as a ‘gain’ rather than loss minimization 

• energy efficiency investments often being classified as discretionary maintenance costs 
rather than investments in productive capacity and  

• the lack of knowledge and awareness on energy related issues thereby leading to low 
accountability for energy performance. 

 

The next step is to investigate the different decision making frameworks that exist within 
the selected literature in order to come up with a conceptual framework to curb these 
barriers and increase the uptake of energy efficiency investment projects. 

3.1.3 Different decision-making frameworks 

While much recent interest in MBs has focused on making financial logic more attractive by 
including more data from multiple benefits in the equations, some research has also 
questioned the premise on which financial logic is commonly based, i.e. that investment 
decisions are made on the basis of financial returns. In this literature, two emerging themes 
can be identified: 1) a focus on strategic and core business objectives (regardless of energy 
or other resource issues); 2) the importance of uncertainty and risk in shaping investment 
decisions, and the ways in which decision-makers think about and assess future impacts of 
their decisions. 

UNEP (2017) argue that energy efficiency decisions in companies are often made by the 
same people as core business decisions and often indicate a low priority for energy 
efficiency as it is not in line with core business objectives. ClimateWorks (2014) makes a 
similar point when they identify factors impeding the uptake of energy efficiency 
opportunities as an intersection between 'company capability', 'company motivation' and 
'project attractiveness'.  

Andrews & Johnson (2016) identify three levels at which decisions within organisations can 
be considered: 

• individuals acting within organisational settings, taking into consideration personal 
influences in their behaviour (for instance attitudes, beliefs, values, habits, etc.). 

• Characteristics of the organisations themselves, both formal and informal that 
encourage, constrain, or otherwise influence the behaviour of the individuals within 
them (for instance organizational goals and expectations, structures and procedures, 
group norms, incentives, etc.). 

• Institutional rules, structures and logics that form the larger context in which the 
organisation and its members act (for instance markets, government regulations, 
sectoral and professional norms, “conventional wisdom” among business and 
professional peers, etc.) 

Individuals within organisations, organisations and institutional forces influence 
organisations' behaviour and so their energy behaviour. Individuals' behaviour is 
influenced by internal factors and by norms and actions of those around them with whom 
they identify, according to the norms of their workgroup and larger organisation as well as 
by their broader networks of professional peers. Business organisations influence agents of 
energy behaviour on multiple levels (e.g. their own employees, customers, and even 
suppliers).  

Bailey et al. (2009) identify both technical and non-technical problems with conventional 
approaches: they advocate both a better understanding of organisational behaviour among 
energy experts, and the integration of risk and risk management into energy audits. 

Fleiter et al. (2012) propose a classification scheme dor energy efficiency measures (EEMs) 
composed of 12 characteristics, which can be grouped into three areas: relative advantage, 
technical context and information context. Non-energy benefits are one of the 
characteristics included in the Relative Advantage area (together with "Internal rate of 
return", "Payback period" and "Initial expenditure"). The authors find that “non-energy 
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benefits describe the benefits of EEMs beyond energy savings. They are commonly not 
captured in the economics of EEMs, although they might have considerable influence and 
in certain cases even be the real reason for adopting an EEM.” Despite finding that the 
classification scheme is generally useful, Fleiter et al. also note that it can be an 
information-intensive process, and data availability is low for certain EEMs regarding the 
financial characteristics. “The classification of the characteristics is always a trade-off 
between data availability and accuracy" (p.511). 

Cooremans (2011) makes a distinction between ‘mainstream’ and ‘alternative’ energy 
investment literature. Mainstream literature considers financial factors as the most 
important factor in energy-efficiency investment decisions while alternative literature 
highlights numerous other factors that influence energy-efficiency investments:  

• organisational factors such as size, geographical location, financial performance, 
structure, energy management system, corporate energy culture and power relationships 

• individual factors such as existence and skills of an energy manager in an 
organisation, attitude towards energy 

• external factors such as energy prices 

• structural factor such as centralised decision-making 

• conjectural factors such as price change 

Cooremans (2011) reviews this alternative energy literature and capital investment 
decision-making literature and concludes that financial factors play only a partial or even 
secondary role in investment decisions. Cooremans (2012:499) proposes a new model of 
investment decision-making, represented in Figure 1. 

 

 

Figure 1 A new model of investment decision-making (Cooremans, 2012:499) 

According to the model, and as shown in Figure 1, investment decision making must be 
considered not as a point in time but as the result of a decision-making process. This 
process is influenced by organizational and external contexts, actors involved, and by 
characteristics of the investment and of the investment decision to be made. Among 
investment characteristics, strategic character is a key factor influencing decision making. 
But strategic character is not given; it is interpreted by actors (individuals and groups) and 
by organizations, due to the action of several filters. 

According to Cooremans’ model, the strategic character of an investment (defined as the 
contribution of this investment to a company’s competitiveness in performing its core 
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business) is the main influence on decision-making. This holds true for energy efficiency 
investment projects just as much as for other kinds of investments. This argument has far-
reaching consequences for the energy efficiency community, as it represents a fundamental 
criticism of the conventional approach based on a narrow financial viewpoint (concerned 
with investment return). The approach framed in terms of payback (cost-benefit analysis) 
may actually make the arguments less persuasive, because they are not linked to the core 
business and strategic focus of business decision-makers. Cooremans therefore proposes 
that practitioners (e.g. energy auditors), scholars and public program developers should 
approach energy efficiency investment projects from a strategic perspective rather than 
from a classical financial perspective, based on financial payback. 

This conclusion is shared by Pye & McKane (2000). According to these researchers,  energy 
efficiency is generally “not a primary driver in industrial decision making [...] it is generally 
the productivity gains that will motivate industry to take action” (Pye & McKane, 
2000:175). When efficiency advocates understand the business decision-making 
perspective and can communicate with management using financial and strategic 
arguments for energy efficiency, the case for energy efficiency is greatly strengthened. There 
are no guarantees that management will implement energy efficiency projects even if they 
make sense from a financial perspective. Other investments or projects may have greater 
financial returns than energy efficiency projects, capital may be unavailable, or certain 
projects may not fit with a company’s strategic plan. However, if advocates do not manage 
to make a business case for energy efficiency, it may continue to be perceived by many 
business people as a warm and fuzzy but costly and unnecessary extravagance. “Probably 
the most effective way to get management’s attention is to not even mention energy 
efficiency or pollution prevention, but to call it simply ‘efficiency’ or ‘productivity,’ which 
have always had a positive connotation in the business community” (Pye & McKane, 
2000:182). 

Cooremans (2012) surveyed managers with responsibility for energy and finance managers 
among 35 major electricity consumers in various commercial and industrial sectors in the 
canton of Geneva, Switzerland. Analyses of these different perspectives on commercial 
decision-making suggest that the way a project is categorised influences the procedure and 
the profitability assessment method as well as the profitability requirements of the project 
in question and the methods for financing. The strategic character of investment projects is 
confirmed as the primary driver of investment choices, while investment profitability 
appears as a generally necessary but insufficient condition.  

The three dimensions of competitive advantage –thus the key dimensions to be evaluated in 
an investment project– are: a more convincing value proposition (entailed, for instance, by 
an investment contribution to better product quality and reliability), reduced costs (for 
instance due to reduced rejection rate or maintenance cost), and reduced risks (due for 
instance to increased workplace safety). 

Cooremans and Schönenberger (2017), describing the findings of the research project 
M_Key-Management as a Key Driver of Energy Performance1,  investigate the incidence of 
formalised energy management among 305 large-scale energy consuming firms in 
Switzerland. Again strategic character is confirmed as key in investment decision-making: 
the more strategic a firm’s perception of energy efficiency investment is, the higher their 
level of energy management, and the better the chances for energy efficiency investments to 
be implemented.  In contrast, when an investment is not seen as strategic, the financial 
criteria applied to select investment projects become more restrictive.  

Other factors also have a positive influence on the number of energy efficiency investments 
made, including: the network relations/knowledge exchange within the sector; cantonal 
energy policies for large consumers; rising energy prices (in particular for electricity). 
Undergoing an energy audit seems also to be a key factor in the process of a firm adopting 
an energy management system. Cooremans and Schönenberger (2017) conclude that 

                                                             
1 M_Key research project is part of the National Research Programme "Managing Energy Consumption" (NRP 71) 
of the Swiss National Science Foundation (SNSF). Further information on the National Research Programme can 
be found at www.nrp71.ch. M_Key reports are available on http://www.nrp71.ch/en/projects/module-2-economy-
enterprises/investing-in-energy-efficiency 

http://www.nrp71.ch/
http://www.nrp71.ch/en/projects/module-2-economy-enterprises/investing-in-energy-efficiency
http://www.nrp71.ch/en/projects/module-2-economy-enterprises/investing-in-energy-efficiency
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government has a role in encouraging firms to adopt energy management, for example by 
offering subsidies for energy audits.  

Russell (2009) takes a slightly different approach from Cooremans, although the starting 
point is essentially the same: an observation that energy efficiency is often perceived as 
secondary in importance due to a poor link with "core business". Russell argues that one 
consequence of this is that success for a facilities manager is gauged by keeping emergency 
failures to a minimum, which in turn leads to a focus on allocating resources to contingency 
plans for possible failure, rather than to energy efficiency investment projects which could 
improve a process. Russell emphasises the diversity of perspectives within an organisation, 
identifying conflicting departmental priorities as one source of the low uptake of energy 
efficiency measures in industrial firms. 

Russell’s ‘strategic profit model’ is proposed as a way to coordinate the engineering, 
operations and finance decisions needed to maximize energy efficiency investments, based 
on the untested assertion that all departments seek to ‘make profit’ in different ways. 
Components of the model are different aspects of the financial context in which a firm 
operates: tax burden, interest burden, operating margin, asset turnover and financial 
leverage. Where Cooremans suggests that financial logic is insufficient to explain or justify 
strategic decisions, Russell’s model retains the financial logic, but expands the domains in 
which returns (and losses) are reported. For Russell, energy efficiency investments would 
increase if the financial logic were extended to domains of corporate accounting beyond 
capital investment and operating costs. Russell’s model is purely hypothetical, however, and 
there is no primary evidence (e.g. from case studies or surveys) to support the arguments 
put forward in support of the ‘strategic profit’ perspective. 

Russell (2013) argues that capital investment decision-making activities depend on the 
workplace culture of individual companies, business units, and facilities, so very similar 
companies may have very different strategies for capital investment. The heterogeneity of 
business leads Russell to conclude that “energy efficiency programs will need to evolve to a 
new level of interaction with industry.” This assertion confirms similar findings of previous 
research on the importance of corporate culture and sub-cultures in organisational 
decision-making (Cooremans, 2011, 2012).  

MBs are not a focus of the review by Banks et al. (2012), however their review does present 
a lot of useful background evidence on energy-related decision-making in organisations. 
There are 35 headline findings from their report. Those which are most directly relevant to 
the research in the M-Benefits project, are those that mention multiple benefits or the 
importance of company strategy and mentioned here.  

According to Banks et al. (2012), again, the strategic value of energy efficiency (conferring 
competitive advantage) may be the key influence on whether investment in efficiency will 
take place rather than profitability. Unprofitable investments still go ahead if they can be 
shown to be strategic. Judgement of what constitutes a “strategic” investment will involve 
some degree of qualitative assessment, subjectivity and a view on the organisation’s 
purpose.  

Differences between organisational energy behaviours are strongly linked to size (as found 
also by Cooremans and Schönenberger, 2017) and sector2. Energy efficiency strategies differ 
across organisations and reflect their different motivations. Investment decision-making is 
usefully understood as a process with a beginning, middle and an end.  

As stated in Banks et al. (2012), “our evidence base suggests that an account of behaviour 
which highlights the strategic, rather than profit maximising characteristics of investment 
decision-making, will suggest avenues for development of both more effective application of 
existing policies and new policy approaches”. Making energy use visible and salient is an 
important first step on the way to energy efficiency becoming a strategic objective. This 
means policy should encourage further institution of monitoring and reporting practices 
and, if appropriate, combine energy efficiency messaging with a broader eco-efficiency 
agenda. 
                                                             
2 Influence of size is often confirmed by research works contrary to the influence of sector, not demonstrated as 
playing a role in Cooremans research (Cooremans, 2012). 
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Based on these findings, Banks et al. (2012) identify a problem with the language of 
efficiency, which is centred around payback rather than net present value (NPV). The 
classification of energy efficiency investments as costs rather than assets plus organisational 
tendencies to be risk averse all bias organisations away from investment in efficiency over 
alternative investments, which more clearly add to the bottom line and productive capacity. 
There is a potential role for government in influencing how efficiency is reframed and how 
it is handled in organisations’ financial accounting,  

As advocated in Cooremans (2011, 2015), the non-energy benefits of energy-efficiency 
projects enable “bridging between the fields of energy efficiency and strategic management” 
(Cooremans, 2011:487), since they can be integrated and analysed along the three 
dimensions – value proposition/cost/risk – of the competitive advantage framework. Banks 
et al. (2012) emphasize that non-energy benefits of energy efficiency, such as improved 
public image or comfort for staff are critical to raising the strategic value of energy 
efficiency – particularly in non-energy intensive sectors such as commercial offices where 
cost savings from improved efficiency will not make a significant difference to the 
organisation’s cost base. Russell (2015:5) notes that “greater business-sector awareness of 
energy efficiency’s multiple benefits may stimulate demand for energy improvements that 
are achieved independently of efficiency program incentives. Such knowledge may also 
inspire larger project investments, further leveraging limited incentive and rebate dollars”. 

From this section we can conclude that the narrow energy-savings financial perspective to 
calculate energy efficiency gains is insufficient as it mostly considers secondary criteria in a 
firm’s investment decision-making process. It is more important to link an investment to 
the core business values of a firm, thereby linking energy efficiency investments to the 
components of competitive advantage (value, risk, cost). This gives energy efficiency 
investment projects a strategic character. 

3.2 Multiple benefits of energy efficiency investment 
In this section we identify, classify and provide value to multiple benefits based on the 
information provided in the selected literature  

3.2.1 Identification: evidence of MBs being realised  

MBs can be found at an aggregate level. As such they are labelled, for instance, 
“macroeconomic” (IEA, 2014); national or sectoral (Worrell, 2003); societal (Skumatz and 
Gardner, 2005). In business-sector activities, they can also be found at facility level or 
project level (which is the focus and level of interest of the M-BENEFITS project). At project 
level, they are again described in different ways by the authors: “productivity benefits” 
(Worrell et al., 2003); “ancillary and production benefits” (Lung et al., 2005); “non-energy 
benefits” (Pye & McKane, 2000; Hall & Roth, 2003; Cooremans, 2011; Banks et al., 2012; 
Nehler & Rasmussen, 2016; Cooremans & Schönenberger, 2017), business benefit (Russell, 
2015). The term "non-energy benefits" seemed to have prevailed as the most common 
terminology used by scholars, until the IEA, in its 2014 report on the subject, proposed a 
formula eliminating the negation and encompassing all energy-efficiency impacts –i.e. both 
energy and non-energy- : “multiple benefits”. This term is increasingly being used (Russell, 
2015) and is the term of choice of M-BENEFITS. 

With a focus on US utility programs, Skumatz and Gardner (2005) identify a third group of 
NEBs, alongside societal NEBs and participant NEBs: Utility NEBs, a category which can be 
included in that of the IEA (2014) “energy-delivery impacts”. 

At a very early stage of the literature, on the benefits of energy-efficiency projects, Pye and 
McKane (2000) describe how positive it would be to include NEBs ex-ante in an investment 
project’s financial calculations (and not only ex-post as they have done in their analysis). 
The need for communicating investment projects in financial and strategic arguments is 
underlined by the paper but the term "strategic" is not defined.  
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Worrell et al. (2003) analyse 77 case studies3 with sufficiently documented non-energy 
benefits and find that “only 52 have sufficient data to quantify or assign a monetary value to 
some portion of the reported non-energy benefits”. The authors find that despite the small 
sample, it is clear that including the non-energy benefits of a project, and incorporating that 
information into the engineering analysis when making a decision about a capital upgrade, 
may have a profound effect upon the decision-making process of a given project. A look at 
the 52 monetized case studies reveals a 4.2-year payback time based only on the energy 
savings. This falls to a 1.9-year payback time for projects when including the full 
productivity impacts of a project (i.e., dividing the total investment by both the energy 
savings and the non-energy benefits of a project) (Worrell et al., 2003:1085). However, the 
authors note that productivity improvements are often not reported, and even if they are, 
they are most often not quantified. 

Building on Worrell et al. (2003), Lung et al. (2005) analyse 81 case studies that were 
developed by the U.S. Department of Energy’s Office of Energy Efficiency and Renewable 
Energy (EERE) between 1998 and 20044. They find that MBs are quantifiable in 54 of the 
case studies in the sample (67.8%). In a second step, the authors focus on an energy-
efficiency project in a cement plant and find that, in this example, when ancillary benefits 
are included in the financial assessment, the simple payback time for the project falls from 
4.64 to 1.64 years, a figure close to the one found by Worrell et al. (2003; see above). They 
conclude that "the analysis shows that for projects where ancillary savings and production 
benefits are part of the calculation, the CCE (Cost of Conserved Energy) is less than the cost 
of energy, which signifies that in such cases it is more cost-effective to implement energy 
efficiency projects than to buy more energy" (Lung et al., 2005:6-103). “This demonstrates 
that when ancillary savings and production benefits resulting from energy efficiency efforts 
are incorporated into payback models, the business case for implementing such efforts is 
more compelling" (ibid, 6-114). 

Newberger et al. (2007) review energy efficiency projects for non-electrical energy in 63 
projects supported by a utility program in the US state of Massachusetts. They find that 
both ex ante and ex post assessments of multiple benefits are needed. 

McLain and Skumatz (2007) find several significant MBs in the commissioning of projects 
for energy efficiency in buildings. The commissioning process provides ex-post evaluation 
data for utility program managers and salient evidence of benefits for stakeholders.  

Bement & Skumatz (2007) conducted over 300 interviews with multiple decision-makers in 
order to estimate the value of US utility programs beyond bill or energy savings. Owners/ 
occupants and facility managers were asked about NEB valuations based on experience.  
Specifiers/ decision-makers were asked about their perceptions of the value of NEBs to 
owners, as well as the use of NEBs in decision-making.  Results show that bill savings or 
energy benefits are important – but may not always be the most important program benefit 
to program participants. NEBs can be equal to or exceed the value of the direct energy 
savings associated with the program. The paper illustrates applications for program 
refinement and marketing – positive effects for marketing, and negative values that have 
implications for detailed barriers analysis and program improvement. Differences in 
perception by group may indicate other types of useful program refinements.   

In their wide-ranging review of published literature, Banks et al. (2012) find evidence of 
clear non-energy benefits to energy efficiency. These non-energy benefits may serve as 

                                                             
3 These case studies were drawn from reports or studies from the American Council for an Energy Efficient 
Economy, IEA/CADDET database, the US Environmental Protection Agency’s Climate Wise case study 
compendium, the US Department of Energy Office of Industrial Technologies and other scholar sources. The case 
studies selected included the full spectrum of manufacturing activities (Food manufacturing, building materials, 
steel manufacturing, paper manufacturing, chemicals manufacturing, textile manufacturing).  
4 The plants in which the projects occurred represent a wide range of manufacturing activities, with 52 of them 
(64%) falling under at least one of the US Department of Energy’s energy intensive, Industries of the Future (IOF) 
categories. Seventeen others are classified as general manufacturing with food processing, textiles and utilities 
accounting for the remainder. In addition, the data set in the study provides a fairly balanced distribution of 
project sizes based on total annual savings – 16% have annual project savings of $49,000 or less, 44% have annual 
project savings between $50,000 and $249,000, 20% have annual project savings between $250,000 and 
$499,000, 9% have annual project savings between $500,000 and $749,000, and 9% have annual project savings 
that exceed $750,000. 
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additional incentives to adoption of behaviours and are particularly important for non-
energy intensive sectors where there is less direct financial incentive to invest in energy 
efficiency. 

Stevens et al. (2013) identify multiple benefits across around 800 energy efficiency 
measures5 (EEMs), based on data collected in a survey of 505 commercial and industrial 
participants (in 2010) in Massachusetts’s  prescriptive and custom electric and gas 
programs. Stevens et al.’s survey used self-reported responses given during in-depth 
interviews to derive quantitative estimates of Non-Energy Impacts (NEI) organised in 13 
categories. NEIs, mainly positive, were identified for each EEM category (precise figures are 
given in the paper). The analysis clearly demonstrates statistically significant correlations 
between the Massachusetts’s utility programs savings and the level of NEIs reported. 
Stevens et al.’s conclusion is that NEIs can contribute positively to program effectiveness 
when programs use NEIs to help promote energy efficiency decisions, but can contribute to 
free ridership if the NEIs are well known to customers without program assistance. 

Based on interviews of North American subject matter experts, plus a literature search (86 
information sources in total, with two-thirds from the United and one third from Canada), 
Russell’s study (2015) aims at describing the current understanding of non-energy benefits 
that accrue to businesses. He concludes that “most survey respondents can be characterised 
as being interested in the concept of multiple benefits and any future findings, but are 
currently able to provide little data, if any” (Russell, 2015:6). 

Cagno et al. (2016) use interview data from five Italian manufacturing firms to highlight 
some of the negative impacts of energy efficiency investments, as well as reporting many 
positive effects. They identify that impacts can be felt during the implementation phase of 
energy efficiency measures, not only during the operational phase. 

The questionnaire submitted to large Swiss energy consumers by the research project 
M_Key6 (Cooremans and Schönenberger, 2017) provided a list of thirty-one potential NEBs 
to choose from. 256 firms answered the question; on average, firms include nine to ten non-
energy benefits in their investment assessment. The highest score is obtained by “reduction 
of maintenance cost and technical control of equipment” entailed by energy-efficiency 
investment (selected by 133 companies out of the 305 having answered the questionnaire), 
followed by “impact on reputation and corporate image” (115 companies). “Improved 
security and working conditions” comes in third position (113 companies) and “Lower CO2 
tax or tax exemption” in fourth position (110 companies).   

The case studies presented in this sub-section show that after an ex post analysis, the 
inclusion of multiple benefits in energy efficiency investment decision making provides 
considerable savings for firms thereby providing a positive outlook for energy efficiency 
investments with the inclusion of multiple benefits.  

3.2.2 Classification: impact and technology 

Several authors in the field (Pye & McKane, 2000; Hall and Roth, 2003; Worrell et al., 
2003; Lung et al., 2005) agree, with some variations, on the following broad categories of 
NEBs: Production, Operation and maintenance (O&M), Working environment, 
Environment (including Waste, Emissions) and Other. 

Authors then further refine the content of these broad categories:  

Hall et al. (2003) offer a classification system for NEBs in industrial firms: maintenance;  
employee morale;  equipment life; waste generation; productivity; non-energy costs; sales; 
personal needs; injury or illness; defects or errors. 

                                                             
5 EEMs are grouped in two broad categories: electric measures and gas measures. Electric measures include: 
HVAC, lighting, Motors and Drives, Refrigeration and Other. Gas measures include Building Envelope, HVAC, 
Water Heather, Other. 
6 The project “M_Key - Management as a key driver of energy performance,” is one of the 19 projects which are 
part of the national research programme "Managing Energy Consumption" (NRP 71, 2013-2018), funded by the 
Swiss Research Fund.  
http://www.snf.ch/en/researchinFocus/nrp/nrp-71-managing-energy-consumption/Pages/default.aspx  

http://www.snf.ch/en/researchinFocus/nrp/nrp-71-managing-energy-consumption/Pages/default.aspx
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McLain and Skumatz (2007) list the following benefits that make up the majority of the 
value from building commissioning: correcting operational deficiencies, increasing 
knowledge for O&M staff, reducing time to optimise the system, and indoor air quality 
benefits. The first two represent 31 % of all attributed benefits, and the latter two add 
another 16%. Improvements in comfort, contractor call-backs, and equipment maintenance 
were also highly rated (adding another 19%) and this list represents potentially effective 
benefits to recommend commissioning. 

Banks et al. (2012) identify the following non-energy benefits from improving the energy 
efficiency of buildings: improved staff productivity; tenant satisfaction; comfort; 
appearance; quality of light; better indoor air quality; ease of selling or leasing; and better 
equipment performance. Benefits identified from improving operational energy efficiency 
include: improved environmental awareness of employees, positive stakeholder perception 
of the company, enhanced corporate reputation and improved employee morale and 
productivity.  

Woodroof et al. (2012) analyse 63 survey responses, mainly from educational 
establishments in the USA, to identify how often different multiple benefits are reported: 
reduced maintenance costs (92%); reduced maintenance labour costs (71%); avoided 
procurement costs (63%); enhanced image (44%); avoided capital investment (33%); 
avoided purchases of carbon offsets (10%). 

Cooremans (2015:124) notes that existing categorisations remain too vague to build up a 
convincing business case for energy-efficiency projects. She suggests a categorisation of 
energy-efficiency investments according to their contribution to the three dimensions of 
competitive advantage, since “by evaluating the positive contribution of an investment to a 
company’s value proposition, cost reduction and risk reduction, we assess its contribution 
to competitive advantage; in other words, we assess its strategicity” (Cooremans, 2015:125).    

Russell (2015) classifies multiple benefits for business activities in four main categories: 
revenue enhancement; expense reduction, income enhancement; capital performance 
enhancement; risk mitigation. Similarly to Cooremans (2011; 2015), this categorization not 
only takes into consideration an energy-efficiency project’s impact on cost reduction, but 
also on revenue increase and on risk mitigation. 

Rasmussen (2014) develops a categorisation matrix for NEBs according to their 
quantifiability and time frame. In this way they can be included in the decision making 
process at the right stage. In Figure 2 the time frame is shown horizontally and the level of 
quantifiability is shown vertically. Three levels of quantifiability are applied; high, medium 
and low, where high refers to those benefits that are easily quantified and low refers to 
those that are difficult or not possible to quantify. The time scale is divided into short term 
and long term. The framework is designed so that "NEBs of a low quantifiability level, 
especially those of a strategic character, can serve as extra arguments at a later step in the 
decision-making process to select between similar investment opportunities." 
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Figure 2 Matrix defining industrial NEBs. (Rasmussen, 2014) 

 

There is no general agreement on the multiple benefits categories to be used, although 
broad themes seem to be common to many authors (with variations): Operations and 
Maintenance; Production or Productivity; Work environment; Environmental (a category 
which includes waste and emissions). 

3.2.3 Valuing: methods and results  

Some researchers retain the traditional logic of cost-benefit analysis, and add new kinds of 
information to make the analysis of benefits more complete. If the health or productivity 
effects of a particular kind of energy efficiency investment can be quantified (monetised), 
then that quantification can be added to the energy cost saving. The result is often 
favourable, and the change can be dramatic, notably where the non-energy benefit 
outweighs the energy cost saving by a substantial factor. 

In these studies, the calculus of cost-benefit remains the same, and the cost information is 
likewise unchanged; the novelty is in seeking to include more effects on the ‘benefit’ side of 
the equation. It is worth noting that the effects may be negative or positive, although in 
practice the observed effects are predominantly positive in the domains where most of the 
research has been conducted (health and jobs). 

This is the case of Worrell et al. (2003) and Lung et al. (2005): studying respectively 77 and 
81 case studies of energy-efficiency projects in US industry, they enlarge the scope of 
analysis from energy only to non-energy impacts of the projects. In order to achieve that, 
Worrell et al. (2003) propose a framework for evaluating the productivity benefits of energy 
efficiency technologies, which is “useful for making the cost calculations and makes the 
evaluation process transparent for the analyst” (Worrell et al., 2003:1088). The framework 
comprises four steps:  

1. Identify and describe the productivity benefits associated with a given measure aside 
from energy savings;  

2. Quantify these impacts as much as possible. Here the benefits identified above should be 
quantified in the most direct terms possible. For example, if one benefit is the extended 
lifetime of electrodes in electric steelmaking, estimate the change in lifetime or the 
reduced electrode consumption per tonne of steel. A benefit may be deemed ‘non-
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quantifiable’. For example, adopting a technology may enhance a firm’s reputation as an 
innovator and leader, but this is too intangible to quantify.  

3. Identify all the assumptions needed to translate the benefits into cost impacts. The 
quantities identified above should be direct measures of benefits, but these may not be 
directly applicable to the production costs of the firm. Making this connection to 
production costs will require certain assumptions or intermediate values.  

4. Calculate cost impacts of productivity benefits. Relying on assumptions identified in the 
previous step (assumptions differ per industry), the magnitude of the productivity 
benefits can be calculated in cost terms. This cost value can now be incorporated into the 
cost calculation for the efficiency measure or technology. 

Once benefits have been evaluated based on the method described above, they can be 
included in the modelling parameters at industry level to evaluate the cost-effective 
potential for energy efficiency improvement. This is done using the concepts of CSC 
(Conservation Supply Curve) and CCE (Cost of Conserved Energy)7. Worrell et al. (2003) 
give an example of application of the methodology for the iron and steel industry in the US. 
For correct interpretation of results, it must be noted here that the financial evaluation 
method proposed - CSC (conservation supply curve) and CCE (cost of conserved energy) – 
often do not match companies financial practices for evaluating investment project 
profitability (which are mostly based on Net Present Value (NPV), Internal Rate of Return 
(IRR) and payback evaluation).  

To overcome the frequent lack of data, sometimes linked to proposals for changes to 
quantification methods, Hall and Roth (2003) suggest that average figures for NEBs should 
be used for firms who found that they were unable to report quantified savings (thereby 
making a number of implicit assumptions about the transferability of results in different 
contexts). 

Hall and Roth (2003) describe a study based on 74 interviews with participants in a 
Wisconsin utility program with industrial customers.  Regarding the criteria of importance 
placed on NEB by the participating partners, injury or illness (8.85 out of 10), Sales (8.75 
out of 10) and productivity (8.84 out of 10) scored the highest while personnel needs (6.33 
out of 10) scored the lowest.  Overall 90 % of the reported changes in costs related to NEBs 
were positive except for changes in personnel costs, indicating several energy efficient 
technologies installed through the program results in more labour costs, at least in the short 
term. To summarise, 69 out of the 74 businesses interviewed reported some level of change 
in NEBs (i.e. ex post compared with ex ante). An average of 3.27 benefits were reported per 
partner with dollar savings from NEBs equivalent to about 2.5 times the level of energy 
benefits. 

An initial comparison of the ‘two fold’ combining ex ante and ex post assessments showed a 
22% increase in projects reporting NEBs compared with the traditional approach based on 
ex ante estimates only. However, Hall et al. also offer some words of caution: uncertainty 
associated with the results can be due to the use of interview techniques and the risk of the 
interviewee's misunderstanding of the questions and the misinterpretation of the data by 
the interviewer. This could lead to issues such as double counting, both false positive and 
false negative NEBs being reported and on-time costs or benefits being reported as annual. 

McLain and Skumatz (2007) suggest that ‘the ongoing difficulty in NEB research is 
converting the value of qualitative benefits into a unit, such as dollars, than can be 
compared to other more quantitative benefits for further cost/benefit analyses.’ (p.1075) 
They criticise the use of Willingness To Pay (WTP) as a quantification method because it 

                                                             
7 “Bottom-up energy conservation supply curves (CSCs) were developed in the 1970s as a means of ranking energy 
conservation investments alongside energy supply investments in order to assess the least cost approach to 
meeting energy service demands. In these curves, the amount of energy conserved is plotted against the cost of 
attaining this conservation, with costs expressed on a per energy unit basis. The CCE represents the sum of the 
annualized capital costs and the incremental operating and maintenance costs, divided by the annual energy 
savings. By expressing the CCE on a per-energy-unit basis, it can be compared to the energy price. If the CCE of a 
given investment at a given discount rate is below the energy price, it is cheaper to make the investment in the 
energy-efficient technology and conserve energy than it would be to purchase the energy” (Worrell et al., 
2003:1089). 
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provides very volatile numbers and respondents have an extremely difficult time 
understanding the concept of stating a dollar amount they would be willing to pay for these 
benefits. Skumatz & Gardner (2005) make a similar point about WTP, suggesting that 
comparative or relative valuations perform substantially better and more consistently than 
direct WTP methods (p.172). The responses are more conservative and less volatile. Also, 
respondents can readily answer whether these other benefits are more valuable or less 
valuable than energy savings or another benchmark. 

Skumatz & Gardner (2005) note that few figures are available ex-post regarding non-energy 
benefits of energy-efficiency measures (EEMs). Most commercial and industrial companies 
have not conducted studies to evaluate NEBs. When values are available, they are not 
representative. This paper works to establish and detail a set of best practices for measuring 
and valuing NEBs, or more precisely to assess the net effects of both positive and negative 
impacts of EEMs. To determine the impact due to the program, the respondents need to be 
asked about the NEBs for the new efficient equipment relative to the base non-efficient 
equipment that otherwise would have been purchased. Appropriate comparisons are 
generally not to the old equipment in place. (Skumatz & Gardner, 2005:165).  

Christiansen et al. (2016) describe the development of an on-line tool for decision-making, 
based on research from 112 implemented energy efficiency investments. Across the dataset, 
savings are on average 1.4 times higher, when non-energy benefits are included, compared 
with the energy cost savings alone. 

Russell (2015) mentions a different way to including non-energy benefits in the project, 
which overcomes the absence of data: the “prescribed NEB values” which express non-
energy benefits per unit of energy saved. These values are “the product of expert consensus. 
They are expressed as a percentage (generally between 7.5 and 15%; Russell, 2015:20) of the 
total energy saving values tabulated for the energy improvements achieved in total by a 
certain economic sector.  

Cooremans (2014) describes the rationale and content of a continuing education program – 
the Certificate of Advanced Studies in Energy Management8, which focuses on enabling the 
participants to frame efficiency opportunities in ways that they communicate strategic value 
to the company. Students undertaking the course provided positive feedback and the paper 
provided examples of students using their learning to influence uptake of energy efficiency 
measures by presenting them in business terms. 

Cooremans (2011, 2012, 2015) argues that the concept of competitiveness and its 
components (value, risks and costs) is a good basis for analysing the impacts of energy-
efficiency measures. Based on this conceptual framework, Cooremans (2015) proposes a 
method to identify, classify and evaluate in operational, strategic and financial terms the 
benefits of energy-efficiency projects. Concrete examples (in an industrial bakery and an 
aluminium producer) illustrate how non-energy benefits can contribute to competitiveness 
through increased value proposition and decreased risks and costs.  

Focusing on real estate, Bozorgi (2015) suggests a systematic value-based assessment 
process to analyse full costs and benefits associated with energy retrofit options in the 
context of value, while clearly articulating the risk and uncertainty. The methods and 
hypotheses suggested in this paper are primarily based on an extensive literature review, 
author's experience with energy efficiency analytics and tools development, and discussion 
with real estate experts in the field regarding the lack of tools and business models for a 
comprehensive analysis of energy efficiency impacts on the bottom line financial 
performance. 

Bozorgi (2015) shows how much there is to learn and assimilate when trying to combine the 
traditional techno-economic approach to energy efficiency with the financial-managerial 
approach of property valuation professionals. Key terms and concepts (e.g. capitalisation 
rate) are needed to translate the energy efficiency case into a form of language that is more 
familiar (and therefore salient) to the target audience. Bozorgi (2015) does not comment on 

                                                             
8 The Certificate of Advanced Studies in Energy Management is a continuing education programme of University 
of Geneva (15 ECTS credits). There have been 5 editions of this program, from 2013 to 2017. 
http://www.unige.ch/formcont/cours/cas-management-de-l-energie-2019  

http://www.unige.ch/formcont/cours/cas-management-de-l-energie-2019
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the amount of additional work involved, but expertise is clearly needed in three domains in 
order to achieve the three-way analysis described:  

• the presentation of building energy retrofit options 

• modelling of property values using discounted cash flow (DCF) 

• reporting uncertainty and risk using probability functions (Monte Carlo simulation) 

The combined method is summarised in Figure 3. 

 

Figure 3 A value-based assessment process for deriving the financial performance of 
energy retrofit options (Bozorgi 2015: 1025) 

 

One implication of this is that energy costs may be so small and uncertain when compared 
with other variables, that the conclusion of property valuation professionals to ignore 
energy is in fact perfectly logical and rational. This point is not made directly by Bozorgi 
(2015), but his novel multi-disciplinary method may in fact support an inconvenient truth 
about energy efficiency that has been known about in the energy community for decades: 
other considerations and priorities mean that energy efficiency is generally a low-priority 
topic. 

3.2.4 Barriers and solutions to including MBs in project assessment 

Several authors provide reasons explaining why MBs are rarely included in energy-
efficiency project assessment. 

Worrell et al. (2003) identified four limitations or difficulties related to MBs assessment:  

• There is a general lack of both time-series and plant level data on the appropriate mix of 
inputs by which we might more accurately assess the productivity impacts resulting 
from a changing pattern of investments and energy consumption. 

• Not all these benefits are easily quantified in financial terms. 

• It is reasonable to expect variation between plants in the benefits observed. Many of the 
benefits are not just a function of the efficiency measure, but also of site-specific factors, 
such as the scale of the project, the maintenance schedule of the facility, and the capacity 
at which the equipment is operated.  

• There may also be negative impacts associated with energy efficiency measures that will 
offset some of the benefits. These impacts may be just as difficult to quantify as 
productivity benefits. One potential offset to the benefits of an energy-efficiency 
measure is that if it involves new technology, there will be some risk in making the 
investment. Firms may need to train personnel to use the new equipment, and may have 
difficulty maintaining or repairing the equipment. Additionally, a new project may 
require a shutdown of production during implementation, leading to production losses. 
Since these negative impacts will certainly play a role in the decision making of the 
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investor at the firm level, they should be included in the assessment of total energy 
conservation potential. (Worrell et al., 2003:1095). 

Lung et al. (2005) also identify four potential reasons explaining why ancillary cost savings 
are often omitted in the financial assessment of energy-efficiency projects: 

• ancillary savings are not achieved consistently. While such savings often accrue in the 
wake of an energy efficiency improvement, the same benefits are not obtained each time 
a project is implemented. 

• Time and skill are required to track such benefits accurately. Industrial plants need to 
develop baselines of their ancillary costs and doing so may be outside of a project’s scope 
of work. 

• If the ancillary savings turn out to be minor, then tracking them may not be worth the 
expense. 

• Quantifying certain ancillary benefits can be difficult. Benefits such as longer equipment 
life, increased production reliability, better worker safety/morale, reduced noise levels, 
and improved air quality can be subjective or intangible.  For instance, as noted by Lung 
et al. (2005:6-113) regarding the cement plant energy-efficiency project: "regrettably, 
the production benefits from the reduced production stoppages were not quantified. 
This was due in part to the fact that the costs imposed by the production stoppages had 
not always been measured. The stoppages were of varying length and did not always 
affect the same production processes, which made it exceedingly complex to attempt to 
quantify them”. 

In their review of 63 energy-efficiency projects in the US state of Massachusetts, Newberger 
et al. (2007) find that companies’ staff lack the knowledge and experience to identify NEBs 
ex ante sufficiently consistently and fully. A lack of data is also an issue, but the bigger 
problem is with people and skills, leading these authors to recommend training in NEB 
identification and quantification. This conclusion meets Cooremans and Schönenberger’s 
(2017) recommendation, who argue for a stronger focus on training present and future 
energy managers to improve their managerial, analytical and communication skills. 

Based on his analysis of projects described in the literature (Worrell et al., 2003; Lung et 
al., 2005) or of utilities or public energy-efficiency programs (BC Hydro, CADDET, IAC 
Database) , Russell (2015:9) points out a general lack of data and of methodology regarding 
multiple benefits:  

• “Facility-level data for actual projects are not only scarce, but also fraught with 
inconsistent definitions and contextual interpretations of both energy and non-energy 
improvements. Available project data are limited to a handful of isolated examples, 
quantities far below the threshold needed for reliable statistical inference. The potential 
for synthesizing existing project data for inferential purposes is almost nil”. 

• “Information documenting the project-level coincidence of energy and non-energy value 
creation is derived mostly from case studies that are prepared independently of each 
other and without reference to a standard methodology. Case studies are inconsistent in 
project definition”. 

 

Russell (2015) advocates the development of a consistent analytical approach, a conceptual 
framework which must “provide guidance to facilities that enables staff to recognize and 
monitor the multiple benefits that manifests in their business process” (Russell, 2015:23).  

As described by Russell (2015:22), “beginning at the level of individual energy improvement 
projects, the analytical framework for clarifying multiple energy benefits should define 
energy-related business outcomes that: 

• Directly support current and future business goals 

• Are achievable within current business constraints 

• Demonstrate a calculable magnitude and rate of return 
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• Are urgent by virtue of their alignment with current priorities” 

Thus Russell (2015) strongly emphasises the need to align energy-efficiency –or energy use- 
with business goals and priorities. Based on new tools to be developed (i.e. appropriate 
performance metrics based on available data and methodologies for baseline scenarios), 
multiple benefits findings and figures should be effectively translated and communicated so 
that the information “becomes integral to business decision-making” (Russell, 2015:23). 

In conclusion, Russell (2015:25) points out that “the task of developing a protocol for 
quantifying facility-level multiple benefits is daunting. The volume of data required to 
generate statistically reliable information about multiple benefits is enormous. A single 
utility’s customer portfolio is too small to generate a statistically adequate volume of data. 
To accumulate the volume needed for current purposes, a continent-wide or larger effort 
may be in order. Any utility that maintains industrial project feasibility studies to support 
the provision of rebates and incentives is a potential contributor. Collaboration can also 
enhance the defining and measuring of multiple benefits. Collaboration would facilitate 
data collection, methodological consistency, and cost control. 

In this section the potential, barriers, decision-making frameworks and types of multiple 
benefits related to energy efficiency investment projects have been identified and discussed. 
The next section synthesises our findings and provides a few general lessons that can be 
drawn from the literature review and find out whether the research questions could be 
answered.  

3.3 Discussion / Synthesis 
We start this section by referring back to our research questions and discussing the results 
based on the literature review. Thereafter we draw general conclusions and lessons learned. 

Five research questions were proposed at the start of the literature review: 

• Q1: How has a multiple benefits approach to energy efficiency been used?  What were 
the effects on investment decisions?  Were any strategic benefits of energy efficiency 
specifically recognised?  

The literature review does not provide any evidence of a multiple benefits approach for 
energy efficiency being used but provides ex post analysis of the non-energy benefits that 
arise for energy efficiency investments. The only exception is the methodology developed by 
Cooremans (2015) but it is only partially applied9. This makes it difficult to analyse the 
strategic benefits and effects on investment decisions and allows the reviewers to only infer 
the positive effects on investment decisions if an ex ante analysis was conducted. 

• Q2:  Are there contextual factors which seem important to the rate at which MBs are 
operationalised, making the use of an MB approach more/less likely (e.g. the 
presence/absence of a strong champion, either within the company or in an external 
advisory role)? 

The main findings from the literature review state that the frequency of investment projects 
(regardless of energy efficiency projects) being undertaken by a firm mainly depends on its 
link to the firms core business since investment decisions are made by the same people 
involved in the firm’s core business decisions. Therefore accounting for and relating MBs of 
energy efficiency projects to these components can help operationalise energy efficiency 
projects.  Barriers other than the priorities of decision makers include: base barriers; 
symptom barriers; (strategic) barriers and hidden (cultural) barriers. Other issues that 
could arise are a lack of time-series and plant level data, MBs that are difficult to quantify in 
financial terms and negative impacts associated with energy efficiency measures that can 
offset some benefits.  

• Q3: For which energy efficiency measures and technologies has the MB approach been 
used? How do the MBs identified differ between measures and technologies? 

                                                             
9 In the Swiss canton of Vaud: https://www.vd.ch/themes/environnement/energie/entreprises/programme-des-
audits-energetiques/grands-consommateurs/  

https://www.vd.ch/themes/environnement/energie/entreprises/programme-des-audits-energetiques/grands-consommateurs/
https://www.vd.ch/themes/environnement/energie/entreprises/programme-des-audits-energetiques/grands-consommateurs/
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MBs were recorded and analysed for energy efficiency measures undertaken in 
manufacturing industries like food manufacturing, building materials, steel manufacturing, 
paper manufacturing, chemicals manufacturing and textile manufacturing. Other sectors 
involved were the utility and building (residential & non-residential) sector. There is no 
general agreement on the multiple benefits categories to be used, although broad themes 
seem to be common to many authors (with variations): Operations and Maintenance; 
Production or Productivity; Work environment; Natural environmental (a category which 
includes waste and emissions). 

• Q4. Does the use of MB differ by company structure, company size, sector or other 
organisational characteristics? 

There was not much information in the literature about the actual use of an MB approach. 
However, from the findings we can conclude that the perspectives of others are necessarily 
heterogeneous. One consequence of adopting other perspectives is that there are multiple 
sets of lessons to learn and new ways of thinking to adopt. But it ultimately depends on the 
sector being analysed. So the common approach is to understand what is of strategic value 
to the sector in question and the metrics used to measure it. 

• Q5: How could a multiple benefits approach to energy efficiency investments in 
organisations be operationalised?   

• Q6. How could a strategic understanding of the multiple benefits approach to energy 
efficiency investments in organisations be operationalised? 

The main findings from the literature review state that the frequency of investment projects 
(regardless of energy efficiency projects) being undertaken by a firm mainly depends on 
their link to the firm’s core business and competitive advantage. Therefore accounting for 
and relating MBs of energy efficiency projects to these components can help operationalise 
energy efficiency projects. The literature review shows evidence that there is a lack of 
knowledge and experience in companies to identify MBs ex ante and therefore, the 
development of a consistent analytical approach is advocated. This shall provide guidance 
to facilities and enable its staff to recognise and monitor MBs that manifests in their 
business process. 

A few key general lessons can be drawn from this review: 

1. Non-energy benefits do exist. Many research works document the existence of non-
energy-benefits in manufacturing industries in OECD countries. Studies have demonstrated 
that very considerable multiple benefits / non-energy benefits have been experienced by 
firms adopting energy efficiency measures.  

2. Multiple benefits categories. There is no general agreement on the multiple benefits 
categories to be used, although broad themes seem to be common to many authors (with 
variations): Operations and Maintenance; Production or Productivity; Work environment; 
Natural environmental (a category which includes waste and emissions); Other. 

3. Non-energy benefits positively and significantly influence financial 
assessment of energy-efficiency projects. When the multiple benefits resulting from 
energy efficiency efforts are incorporated into payback models, the financial figures are 
significantly improved and the business case for implementing such efforts is more 
compelling. A database of more than 100 investment case studies showed savings are on 
average 1.4 times higher when non-energy benefits are included, compared with the energy 
cost savings alone. Other studies show even higher savings when MBs are monetised; up to 
2-3 times greater than the financial benefit of energy savings. Even a relatively simple 
extension of current cost-benefit analysis to include a limited number of monetised MBs, 
can demonstrate considerable extra benefits to the firm, and can influence decision making.  

4. Multiple benefits of energy-efficiency projects are generally not reported, 
not quantified and not included in project assessment. Although they sometimes 
propose detailed methods to analyse the multiple benefits – or impacts – of energy-
efficiency projects, all papers describe benefits identified ex-post, and point out that these 
benefits are often not reported, and even if they are, they are mostly not quantified and 
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included in project assessment. Therefore financial managers are often not even aware of 
NEBs and therefore do not adopt energy efficiency measures. 

5. Several obstacles make it difficult to include non-energy benefits in project 
assessment. There is a general lack of both time-series and plant-level data. There are 
some evidence-based average figures for non-energy benefits available, which could be used 
where using firm-specific figures is unrealistic. Not all benefits are easily quantified in 
financial terms. Benefits are not achieved consistently. Sometimes they turn out to be 
minor, and then tracking them may not be worth the expense. They are very often 
associated to energy-efficiency improvement projects, but the same benefits are not 
obtained each time a project is implemented because many of the benefits are not just a 
function of the efficiency measure, but also of site-specific factors. Time and skill are 
required to accurately track such benefits. Data collection requires time but time is lacking. 
There is also a lack of managerial, analytical and communication skills of energy specialists 
in charge of evaluating energy-efficiency projects. 

6. The conventional financial approach on energy-efficiency projects prevails. 
When including non-energy benefits in their analyses, most authors adopt a conventional 
approach by considering that financial considerations exclusively determine companies’ 
investment decision-making. With some significant exceptions (Pye & McKane, 2000; 
Cooremans, 2011, 2012; Russell, 2015), the contribution of an energy efficiency project to 
companies’ strategic interests is not considered.   

The risk impact of energy-efficiency projects is very rarely assessed, but when it is 
mentioned – generally in vague terms – it is always in negative terms: i.e. the impact on 
risk is deemed to be negative, even though many positive impacts on companies’ risks can 
be identified. Cooremans (2011, 2015) and Russell (2015) are the only authors to consider a 
positive contribution of energy-efficiency projects to companies’ risk mitigation. 

The methods and arguments developed by the energy conservation community do not 
match the interests, concepts and languages of top decision-makers in firms.  

7. A need to switch to a strategic approach of energy-efficiency projects.  
Conceptually, the strategic character of an investment can be defined as the contribution of 
this investment to a company’s competitive advantage (Cooremans, 2011). Competitiveness 
is made of three dimensions: the value proposition(s) offered to customer segments (which 
translates into revenue) and the costs and risks borne to producing this value proposition. 
Strategic analysis of an investment project thus consists in assessing the potential 
contribution of this investment to these three dimensions. Strategic analysis encompasses 
financial analysis, since cost and value impacts can most generally be translated into figures 
(although often hypothetically, as it is the case in any type of investment project). 

Some multiple benefits may be both important financially and/or strategically to 
companies, but are difficult to put in monetary terms. A method for recognising and 
including these benefits in a qualitative way must be developed. McLain and Skumatz 
(2007) criticise the use of Willingness To Pay (WTP) as a method to quantify qualitative 
benefits and suggest that comparative or relative valuations perform substantially better 
and more consistently than WTP methods (p.172) 

In conclusion, there is a need to adopt a very different perspective to identifying, 
analysing and communicating energy-efficiency projects, which should be based on 
practices beyond the energy efficiency community. 

This implies the need for training and education for energy experts, so that they are better 
able to analyse decision options in ways that resonate with decision-makers. New course 
development indicates ways in which this training can be delivered. 

Even with better trained, more rounded advocates of energy efficiency in place, there is no 
guarantee that energy efficiency will be adopted more widely; indeed, there is a chance that 
all the additional training and work may do little more than explain to the energy 
community why other stakeholders view energy as a low-priority issue. 

The perspectives of others are necessarily heterogeneous, so one consequence of adopting 
other perspectives is that there are multiple sets of lessons to learn and new ways of 
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thinking to adopt. But it ultimately depends on the sector being analysed. So the common 
approach is to understand what is of strategic value to the sector in question and the 
metrics used to measure it. 

Decision-making in firms around energy efficiency is likely to be undertaken by people who 
do not share the values, decision-making tools and frameworks, or language of those who 
identify the investment opportunity. 

Translating between the language of energy efficiency and strategic value may be 
challenging, but it is possible, with successful cases presented. This translation can be done 
by differentiating between value, cost and risk impacts since they can be used as the three 
main components of competitive advantage for a firm. 
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