FONDAZIONE ENI
ENRICO MATTEI

NOTA DI
LAVORO

35.2012

Return on Investment from
Industrial Energy Efficiency:
Evidence from Developing
Countries

By Ludovico Alcorta, Morgan
Bazilian, Giuseppe De Simone, and
Ascha Pedersen, United Nations
Industrial Development Organization,
Vienna, Austria



Climate Change and Sustainable Development Series
Editor: Carlo Carraro

Return on Investment from Industrial Energy Efficiency:
Evidence from Developing Countries

By Ludovico Alcorta, Morgan Bazilian, Giuseppe De Simone, and Ascha

Pedersen, United Nations Industrial Development Organization, Vienna,
Austria

Summary

Energy efficiency is a foundation of any good energy policy. The economic, security, and
environmental benefits of energy efficiency have been recognized for decades. We explore
energy efficiency policy insights derived from survey work in developing countries in 119
projects across nine manufacturing sub-sectors. The methodology utilises financial return
calculations to highlight gaps and opportunities for meeting the potential of energy
efficiency projects in the manufacturing sector. We find a generally very high level of internal
rates of return at a project level - with payback periods ranging from 0.9 to 2.9 years; but
note that these metrics do not always appropriately influence corporate decision-making for
a number of well-understood reasons.

Keywords: Energy Efficiency, Energy Investment, Energy And Development, Industrial
Development

JEL Classification: 014, Q41, E22, C58

Ad(dpress for correspondence:

Ascha Pedersen

United Nations Industrial Development Organization
Wagramer Strasse 5, P.O. Box 300

A-1400 Vienna, Austria

Phone: +43 1 26026 3214

E-mail: a.pedersen@unido.org

The opinions expressed in this paper do not necessarily reflect the position of
Fondazione Eni Enrico Mattei
Corso Magenta, 63, 20123 Milano (1), web site: www.feem.it, e-mail: working.papers@feem.it



Return on Investment from Industrial Energy Efficiency:

Evidence from Developing Countries

Ludovico Alcorta, Morgan Bazilian, Giuseppe De Simone, and Ascha Pedersen'

United Nations Industrial Development Organization, Vienna, Austria

Abstract: Energy efficiency is a foundation of any good energy policy. The economic, security, and environmental
benefits of energy efficiency have been recognized for decades. We explore energy efficiency policy insights
derived from survey work in developing countries in 119 projects across nine manufacturing sub-sectors. The
methodology utilises financial return calculations to highlight gaps and opportunities for meeting the potential of
energy efficiency projects in the manufacturing sector. We find a generally very high level of internal rates of return
at a project level - with payback periods ranging from 0.9 to 2.9 years; but note that these metrics do not always
appropriately influence corporate decision-making for a number of well-understood reasons.

Keywords: Energy efficiency; Energy investment; Energy and development; Industrial development.

! Corresponding author: Ascha Pedersen, United Nations Industrial Development Organization, Wagramer Strasse 5, P.O. Box
300, A-1400 Vienna, Austria, e-mail: a.pedersen@unido.org, phone: +43 1 26026 3214.
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report do not imply the expression of any opinion whatsoever on the part of the Secretariat of the United Nations
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1. Introduction

Energy efficiency (EE) is a foundation of any good energy policy. The economic, security, and
environmental benefits of EE have been recognized for decades. This paper focuses on the economic rationale for
industry to invest in EE, and presents results from financial analysis of 119 projects surveyed across nine
manufacturing sub-sectors. While, a large EE investment-related literature exists (see e.g., Abadie et al., 2012;
DeCanio, 1993; DeCanio, 1998;Gudowska-Nowak et al., 1997; Harris et al., 2000; Hu, 2012; Jackson, 2010; Nair et
al., 2010; Sandberg and Soderstrém, 2003; Sanstad et al., 1995; Scott et al., 2008), the empirical results in this paper
focus solely on developing countries.

Among the principal barriers to the full implementation of EE technologies and practices, is access to
finance. This financing gap and the associated barriers are well documented. Today there are a suite of understood,
targeted and innovative financial policies and measures from which policy makers can draw upon. This paper,
unlike the bulk of the literature, focuses on issues surrounding the financing of energy savings projects and ventures®
in developing countries. Although the incentives vary considerably between sectors and countries, the policy levers
and financial mechanisms are often not dissimilar.

The finance sectors in developing countries often are not familiar with the technical details of EE projects,
and the scale is usually too small to be handled directly by International Financial Institutions (IFIs). Moreover, the
economic return of EE projects is embedded in the cost savings generated — i.e., EE projects often use energy
savings as a revenue stream and do not create any collateral for loans (see e.g., Vine, 2003 and Ayers, 2010). Such
non-asset based business models appear excessively uncertain and risky to many financial institutions — especially in
developing countries. Nonetheless, we provide evidence that returns of EE projects are often higher than other types
of investments even in these markets.

This paper first briefly describes the scale of investment in EE technologies and practices and reviews the
most common tools used to promote and finance investments in EE in developing countries. It focuses on the
profitability of EE investments in surveyed firms, and presents the internal rate of return (IRR) of these investments
in order to better assess their profitability, which was originally gauged using simple payback methods.
Considerations on the remaining issues and barriers to financing EE in developing contexts conclude the paper.

2. Financing precedents

In 2009, estimates by SEFI (2011) show that new investment in EE technologies amounted to US$5
Billion; a 17% increase from the previous year. Investment data shows a clear positive trend of new investment in
EE, with an average growth rate of 28% in the 2004-2009 period. Farrell et al. (2008) estimate that the global
investment potential to abate energy demand growth from increased energy productivity is roughly US$170 Billion
a year. Almost half of it is accounted for by the global industrial sector (US$83 Billion annually).

The barriers to this investment are complex and range from behavioral to structural and technical — they are
also widely documented (see e.g., Rohdin et al., 2007; Weber, 1997; DeCanio, 1993; UNIDO, 2011). The lack of
available financial resources for EE projects is often not only due to a shortage of funds. Rather, the core of the
problem is to be found in the intricate mix of high risk perception, high transaction costs and “difficulties in
structuring workable contracts for preparing, financing, and implementing EE investments (Taylor et al., 2008)”. In
developing countries, the problem is often not a general shortage of funds, but the lack of available funds at the local
level (ESMAP, 2006).

A wide range of financial and economic mechanisms have been developed by both public and private
sector to ease investments in EE. These mechanisms and tools address the specific gaps along the finance continuum
(see e.g., MacLean et al., 2008; UNEP, 2006) in three main areas: technology innovation, EE ventures and EE
projects (Makinson, 2006). UNECE (2010), Makinson (2006), MacLean et al. (2008) and Gielen (2009), among
others, provide overviews of the key financing mechanisms for EE projects and technologies. Some of the most
common issues that typically affect the application of these mechanisms in developing countries are briefly
addressed in the remainder of this Section.

2We do not distinguish between manufacturing firms and service sector firms.
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Although many EE projects pay for themselves through the generated savings, financing is usually needed
to cover energy audits, energy advisory services, new energy efficient equipment, installation and monitoring
(Makinson, 2006; ESMAP, 2006; UNIDO, 2011). Publicly or privately-backed risk sharing mechanisms can support
financial institution lending for sustainable energy projects. Credit enhancement mechanisms (guarantees, partial
credit, partial risk guarantees and loan loss reserve funds, among others) in both developed and developing countries
have leveraged private resources and facilitated access to capital (Kadison, 2010; Mostert et al., 2010).

The lack of liquidity of local financial institutions associated with EE investments can be, inter alia,
addressed by way of concessional credit lines for senior and subordinated debt, or interest rate subsidies. These are
usually facilitated by national and international development finance institutions to fill the financing gap in new,
immature markets®. In developing countries, this lending might be required to finance relatively low-cost measures
such as the implementation of Energy Management Systems (EnMS) or those resulting from the improvement of
operational practices (McKane et al., 2007; Taylor et al., 2008; UNIDO, 2011).

We now consider the profitability of EE investments, by reviewing the existing literature and providing the
evidence from a survey we conducted in selected developing countries.

3. Profitability

Profitability remains the biggest driver for any investment in industry; EE technologies and projects are no
exception. Luckily, the economics of investments aimed at improving EE are attractive. Still, in most case such
potential remains largely untapped in both OECD and developing countries (see e.g., Worrell et al., 2001b; Taylor et
al., 2008; UNIDO, 2011).

In the United States, Nelson (1989), Nelson and Rosenberg (1993), USDOE (2010), Tonn and Peretz
(2007) and UNIDO (2011) provide strong evidence of the profitability of EE projects at firm level, with typical
payback periods of one to two years, an average return on investment of around 200%, and yearly savings of up to
US$100 Million, average energy savings of 30% and positive impact on job creation. Studies on the European
experience lead to similar conclusions (see e.g., Worrell et al., 2001b; Jochem and Gruber, 2007; and UNIDO,
2011). Worrell et al. (2001b) review the case of 70 manufacturing companies in six OECD countries.* Their findings
indicate longer average economic payback periods (4.2 years) and combined net savings of around US$28.5 Million.

The evidence from developing countries is considerably less documented. Taylor et al. (2008) found that
more than four fifths of 455 World Bank—financed projects in 11 developing countries had payback periods of less
than 30 months. Farrell and Remes (2009) estimate that lower-income economies could slow the annual growth of
their energy demand from 3.4% to 1.4% by 2020. Moreover, about two thirds of the “available profitable EE
opportunities are located in developing countries” (Farrell and Remes, 2009).

4. The UNIDO industrial EE survey

UNIDO (2011) conducted a survey of 357 manufacturing companies across several sectors in 25
developing countries inquiring about their EE practices and investments®. A central selection criterion for the survey
was for firms to have invested in at least one project with the aim to reduce the use or costs of energy. The surveyed
firms had approved 119 of such projects. The typical project size was below US$100,000°. Investments were in the
areas of direct equipment replacement (36%), waste reuse (14%), residual temperature reuse (14%), pipes and
insulation improvements (13%), improved use of infrastructure (12%), and fuel optimization (11%).

3For a review of credit lines and soft loans successfully put in place in developing countries (see e.g., Salazar, 2004; ECLAC,
2010 for Latin America; Makinson, 2006 for Eastern Europe; Van den Akker, 2008; APERC, 2010; Lefevre, 2009; Levine and
Liu, 1990; Liu et al., 1994; Sinton and Levine, 1994; Worrell et al., 2001a for Asia; and the cases of South Africa and Tunisia in
Africa).

“The sample includes firms from different industries: food manufacturing, building materials, steel manufacturing, paper
manufacturing, chemicals manufacturing and textile manufacturing.

®Follow-up phone and face-to-face interviews were conducted with selected firms to deepen the understanding of their
investment decision-making and EE operations.

® Investments in energy-efficiency projects totaled US$613.7 million, and individual investments ranged from US$100 to US$73
million (UNIDO, 2011).



The survey found that the EE investment decision making process is driven by a traditional payback
approach: more than 90% of surveyed firms in developing economies used simple payback rules to assess the
financial viability of EE projects, with an average payback period of 23 months. The survey found that more in-
depth financial assessments, such as internal rate of return calculations, were performed only for larger projects.
Although the use of simple payback methods to justify EE investment decisions is common practice also in
developed economies, it is often inadequate to accurately assess the real costs and benefits of investments, and to
compare alternative projects (Brealey et al., 2008; Lefley, 1996; Remer and Nieto, 1995; Prindle, 2010; UNIDO,
2011).

We analyzed the sample to calculate IRR of EE investments recorded in the survey (Gordon, 1955; Holland
and Watson, 1976; Lefley, 1996; Newnan, 1969; Sarnat and Levy, 1969). We assumed no resale value and
conducted sensitivities on the useful life of projects to determine IRRs comparable across project types. Three-year
projects reported an estimated mean IRR of 25%. As expected, the estimated rate rose with longer life-spans: 37%
for the 4 year case, 43% for 5 years, and 50% for 10 years. These rates show higher profitability for EE projects in
comparison with average returns in capital markets over similar timeframes. In addition, the profitability of financial
investments in countries with high interest rates tends to be eroded by typically higher inflation, which supports the
case for investing in EE, especially over longer periods. Estimated IRRs varied considerably across sectors. The
sample displayed lower rates of return in projects in process sectors, such as chemicals and cement, than in the case
of product sectors, such as equipment manufacturing and automotive (Table 1).

Table 1: Project returns by sector and lifespan

IRR
Number of Investment | Payback IRR IRR IRR 10
j Years 3 Years | 4Years | 5Years | Years

Automotive/Autoparts 4 98.250 1,93 26% 37% 43% 51%
Cement/Ceramics 15 43.702.213 2,19 18% 29% 36% 45%
Chemicals 14 26.370.874 2,90 2% 14% 21% 32%
Equipment manufacturing 16 9.538.587 2,10 20% 32% 38% 47%
Food & Beverages 9 2.684.000 1,10 74% 83% 87% 91%
Metal 14 4.882.517 1,50 45% 55% 60% 66%
Paper 12 6.249.000 0,90 96% 105% 108% 111%
Textile 22 3.204.540 2,20 17% 29% 36% 44%
Others 13 23.602.000 2,40 12% 24% 31% 40%
All Cases 119 120.332.181 1,95 25% 37% 43% 50%

Note: The estimated IRRs are mean values for each respective lifespan.

Analysis of the returns yielded by different types of projects indicates a strong case for systems
optimization: improvements in the use of infrastructure, sealing pipes and improving insulation yielded considerably
higher IRRs than direct equipment replacement (Table 2). At the same time, relatively smaller (less than
US$10,000) projects involving process reorganization were highly profitable. Many projects of this type were
reported in paper, food and beverages, and textile firms. By contrast, US$100,000 investments or higher, entailing
equipment replacement yielded far lower IRRs and were economically justified only with a 5 year timeframe or
longer.



Table 2: Project returns b pe of investment and lifespan

IRR

Investment || Payback IRR IRR IRR 10

US$ Years 3 Years | 4 Years | 5Years | Years
7

Number of

Type of Investment Projects

Better Use of Infrastructure 14 458.132 1,20 65% 4% 79% 83%
Direct Equipment

Replacement 42 36.455.746 2,70 5% 18% 25% 35%
Fuel Optimizing 12 1.467.156 1,50 45% 55% 60% 66%
Pipes and Insulation

Improvements 19 10.373.757 1,30 57% 67% 72% 77%
Residual Temperature Re-

Use 20 49.835.719 2,20 17% 29% 36% 44%
Waste Re-Use 12 21.741.671 1,60 39% 50% 56% 62%
All Cases 119 120.332.181 1,95 25% 37% 43% 50%

Note: The estimated IRRs are mean values for each respective lifespan.

The findings of the survey confirm the profitability of industrial EE projects. We also separated projects by
the type of re-engineering undertaken (process of technology), see Table 3.

Table 3: Projects by type of change

IRR
Type of Change Projects US$ Years 3 Years | 4Years | 5Years | Years

Process Reengineering 20 27.886.630 1,65 37% 48% 53% 60%
Technology Reengineering 99 92.445.552 2,00 23% 35% 41% 49%
All Cases 119 120.332.181 1,95 25% 37% 43% 50%

Note: The estimated IRRs are mean values for each respective lifespan.

The analysis indicates a wide range of profitable opportunities to improve EE in all manufacturing sectors.
As a general trend, the data show that the higher the organizational and technical complexity of a project, the lower
is its profitability. Nevertheless, many of these opportunities remain untapped, partly due to firms’ lack of
awareness, especially in developing countries. At the same time, with current energy prices, and indeed until
environmental externalities are properly priced, many EE technologies remain unprofitable.

5. Econometric evidence

Does the relationship between investment in industrial EE and profitability also hold for a wider,
representative sample of firms? To address this UNIDO (2011) conducted a study using the World Bank’s
Enterprise Surveys database, which provides detailed information on energy use and profits at firm level” (Cantore
2011; Cantore and Cali 2011)%. The study investigates the relationship between profitability and energy intensity
(ratio of energy consumed to total sales), a proxy for EE, using a large sample of firms from 29 developing
countries. The majority of surveys took place between 2002 and 2004 (the entire survey period was between 2000
and 2005) with some of the questions referring to each of the previous three years, making it possible to construct a
panel dataset spanning the three years preceding the survey year.

"profitability is in the study proxied by a standard measure of price-cost margin, defined as value added net of labor costs over
total production.

®World Bank’s Enterprise Surveys are conducted regularly in a large number of developing countries. Details of the database are
available at www.enterprisesurveys.org/.



Realizing that other factors might influence the relationship between investment in energy intensity and
profitability, the study introduces a mix of industry and individual firm level variables® to the regression. While the
former would capture impacts on profitability stemming from differences in industry structures, the latter captures
potential firm level determinants. For example, the ability of the firm’s management or the business culture of the
foreign ownership could influence the readiness of the firm to adopt energy savings technologies while at the same
time affect its profitability. The performance of firms is dependent on tangible assets, such as financial and physical
factors of production, and intangible assets, such as technology and accumulated knowledge (Teece, 1981; Barney,
2001). Moreover, fixed effects are introduced to encounter for the fact that industry and country level dynamics
affecting profitability could vary over time. That being said, the short time-span of just three years greatly reduces
the likelihood of large changes in unobservable firms’ characteristics over time.

When controlling for firm’s fixed effects and further firms’ characteristics, the study finds a negative
relationship between energy intensity and profitability for 27 out of 29 developing countries (see Appendix, Table
Al). However, the relationship is only negative at a statistically significant level (at a 5% level™) in 13 countries.
For the rest of the countries, the relationship is either insignificant or positive. Although these results suggest that
EE may increase firms’ profitability in many circumstances, due to heterogeneity they provide only partial support
for the hypothesis that lower energy intensity in a firm, i.e., higher EE, is associated with higher profitability.

Cantore (2011) offers several explanations for the observed heterogeneity. First, as the results capture
different energy intensity levels but not the actual timing of EE investment, a project is likely to display a mismatch
between an EE investment and the benefits achieved. Secondly, different energy intensity investments are associated
with different payback periods and rate of returns (UNIDO, 2011). Thirdly, different costs will cause differing
impacts of EE on profitability (e.g., costs differ with specific technologies and rise with the stage of EE
improvement). Finally, the readiness to adopt new energy savings technologies may be distorted due to, “policy-
driven EE interventions which require payback periods for investments that are not consistent with market
conditions” (Cantore, 2011).

Similar conclusions can be made when exploring the relationship between profitability and energy intensity
across manufacturing sectors (see Appendix, Table A2). Sector specific regressions conducted for 24 manufacturing
sectors show the same negative relationship between energy intensity and profitability. The overall negative and
significant correlation is confirmed in 9 out of 15 sectors. The largest and most significant effects are found in a
number of dominating sectors in developing countries, such as textiles, food, beverages, wood and furniture, but also
in sectors such as chemicals and pharmaceuticals and IT services. However, heterogeneity is again present as the
effect from energy intensity to profits is insignificant in agro-industry and construction, two important sectors for
developing countries.

Although the study finds a clear relationship between energy intensity and profitability in several
developing countries, caution is required if taking these results as general evidence that investment in EE in
developing countries boosts firm profitability*’. Indeed, stronger evidence of the negative energy intensity-profit
relation is found on the manufacturing sector level, indicating that sectoral factors might be at play. As fodder for
further research, the determinants of the proven heterogeneity should be investigated further by focusing on some of
the country and industry characteristics that help EE boost profitability.

6. Conclusions

EE is widely recognized as the foundation of a low-carbon path for industrial production. Accelerating EE
investments needs requires a better understanding of the economic, environmental and social benefits for
manufacturing and financial firms of energy saving technologies and practices in developing countries. Decades of
implementation of EE projects and ventures have shaped a set of financial mechanisms to foster investments in

® Firm level variables included age, number of workers, value of investment in equipment, ownership (foreign or domestic) and
whether the company exported or had 1ISO90000 certification for good management practices (Cantore and Cali, 2011).

10 A significance level of 5% is accepted as the highest level where the null hypothesis is still rejected.

YUcantore and Cali (2011) takes this as evidence of a no-trade off relationship between the adoption of energy saving
technologies and profitability irrespective of the country’s average adoption rate of energy saving techniques in firms. A
comprehensive debate on the optimal timing of the adoption of new technologies exists in the economic literature (see e.g., Choi,
1994; Farrell and Saloner, 1986; Koski and Nijkamp, 2000).



energy savings technologies and practices. However, the investment delivery mechanisms need “localization” in
order to be effective in developing countries. Improvement of EE financing mechanisms necessarily implies
sustained efforts to create enabling institutional, financial and industrial settings.

As an example, good regulation is essential to the success of stimulating EE investment. In certain
situations, regulation is the market for EE*, as in the case of mandatory EE obligations for utilities (Waide and
Buchner, 2008; UNECE, 2010). Utility DSM programs work best in countries where the utility industry is relatively
responsive to public sector mandates, and where EE efforts are combined with power factor correction or load
management efforts that are in the interests of the utility (Banerjee, 2005; Ellingson and Hunter, 2010).

Although not implemented to its full potential, many types of energy savings projects are technically sound
and profitable today in developing economies. While more econometric research may be warranted, we have
provided further evidence in support of the case for the profitability of EE investments. It is likely, however, that
many firms, especially in developing countries, are still unaware of these opportunities.

125ee e.g., World Bank, 2004 and SOTUGAR, 2008 for the Tunisian case; CNI, 2009 for Brazil.
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Appendix

Table Al: Profitability and energy efficiency

(@) (3] (©) 4 (®)

Coeff SE Coeff Coeff Coeff SE Coeff
Bangladesh 0.59*** (0.14) 0.72%** -0.13 (0.14) -0.19
Benin -0.17 (0.17) -0.10 -0.80 (0.60)
Brazil -0.54*** (0.10) -0.51%** -0.51*** -0.41%** (0.11) -0.40%**
China 0.11 (0.20) 0.12 -0.64*** (0.25)
El Salvador 0.08 (0.15) 0.15 0.15 0.12 (0.16) 0.11
Eritrea -1.91%* (0.75) -2.18** -2.91%** -3.50%** (1.35) -2.62
Ethiopia -0.40** (0.19) -0.34* -0.35* -0.48 (0.32) -0.70
Guatemala -0.15 (0.10) -0.15 -0.15 -0.77%** (0.21) -0.83***
Honduras -0.22* (0.12) -0.25* -0.24* -0.28** (0.12) -0.27**
India (2000) 0.08 (0.10) 0.00 -0.24 (0.27) 0.08
India (2002) -0.20%** (0.07) -0.20%** -0.27* (0.14) -0.11
Indonesia -0.00 (0.06) 0.01 -0.43*** (0.13)
Kenya 0.37*** (0.10) 0.42%** -0.11 (0.09)
Madagascar -1.53%** (0.19) -1.50%** -0.83** -2.67%** (0.99) -1.78
Malawi -0.42** (0.17) -0.38** -0.40** -0.98** (0.41) -0.99**
Mali -0.22 (0.50) 0.65* -0.53 (0.60)
Mauritius -0.30%** (0.10) -0.28*** -0.34%** 0.02 (0.12) 0.05
Morocco -0.23** (0.09) 0.00 -0.51** (0.21) -0.43**
Mozambique -0.25 (0.16) -0.17 -0.75 (1.19)
Nicaragua -0.01 (0.12) -0.03 -0.04 -1.60%** (0.30) -1.56%**
Pakistan 0.08* (0.04) -0.22 -0.14 -0.11%** (0.04) 0.00
Philippines 0.41%** (0.09) 0.44%** 0.45%** -0.35* (0.18) -0.37*
Senegal -0.87*** (0.22) -0.81%** -1.24%** (0.21)
South Africa 0.19 (0.31) 0.27 0.39 -3.41%x* (1.18) -3.57**
Sri Lanka -0.35%** (0.11) -0.38*** -0.51* (0.29)
Tanzania 0.27* (0.16) 0.13 0.51 0.07 (0.08) -0.02
Thailand 0.31*** (0.07) 0.34*** 0.16 -0.26 (0.27) 0.05
Uganda 0.39%** (0.09) 0.40%** -0.01 (0.12)
Vietnam 0.79*** (0.08) 0.81*** 0.84%** -0.14 (0.11) -0.21
Zambia 0.10 (0.34) 0.02 -0.03 -1.19 (0.74) -1.15
Age (In) 0.01*** 0.01%**
Workers (In) 0.01%** -0.00 -0.02
Equipm (In) 0.01%** -0.01*
Exporter 0.01*** 0.02%**
Foreign 0.02%** 0.02%**
1SO 0.01
Work sq (In) 0.00
Eg. sq. (In) 0.003*
Fixed eff.
Industry-year YES YES YES YES YES
country-year YES YES YES YES YES
Firms NO NO NO YES YES
Observations 40781 31635 15296 40781 24523
Adj. R-sq. 0.093 0.101 0.088 0.754 0.749
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Note: Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
Dependent variable is value added net of labour costs over total sales value. The value for each country indicates
the value of the coefficient of energy intensity in the different specifications.

Source: Cantore and Cali (2011)

Table A2: Profitability and energy efficiency, regressions by manufacturing sector

Coeff. S.E. Obs Firms R-sq.
Textiles -0.221*** (0.070) 5267 2016 0.023
Leather -0.229* (0.125) 1612 621 0.041
Garments -0.190** (0.078) 7242 2793 0.029
Agro-industry -0.042 (0.123) 816 352 0.069
Food -0.261*** (0.092) 5300 2080 0.042
Beverages -0.281*** (0.049) 226 105 0.208
Metals and machinery -0.257 (0.214) 3652 1455 0.082
Electronics -0.063 (0.105) 3336 1253 0.012
Chemicals and pharmaceutics -0.294** (0.139) 3089 1339 0.044
Construction -0.477 (0.831) 218 92 0.145
Wood and furniture -0.485** (0.217) 3603 1454 0.056
Non-metallic & plastic mater. -0.211* (0.117) 2228 907 0.074
Paper -1.206 (0.863) 481 189 0.127
Sport goods -5.799 (3.788) 129 44 0.224
IT services -2.164** (0.917) 301 120 0.099
Other manufacturing 0.053 (0.412) 758 301 0.047
Telecommunications -0.918 (1.276) 99 35 0.018
Accounting and finance 0.143 (1.278) 64 26 0.162
Advertising and marketing -0.117 (0.556) 95 39 0.016
Other services -0.872*** (0.224) 180 64 0.624
Mining and quarrying -0.194 (0.203) 47 18 0.089
Auto and auto components -1.011 (0.731) 1950 708 0.042
Other transport equipment 0.028 (1.499) 45 17 0.123
Other industries 0.274 (0.160) 33 11 0.041

Notes: Robust standard errors in parentheses; * significant at 10%; ** significant at 5%; *** significant at 1%.
Dependent variable is value added net of labour costs over total sales value. All regressions include firms and
country-year fixed effects. The coeff.column indicates the value of the energy intensity coefficient of the industry.
Source: Cantore and Cali (2011).
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