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1 Background and objectives

The purpose of this report (Part 2 - Overcomingrides to the Adoption of Energy Efficient
Technologies) is to feed into the proposed 2010012United Nations Industrial Development
organization (UNIDO) reportlf industrial energy efficiency pays, why is it ndtappening?”
The purpose of this overall report is to scrutirtize evidence supporting the view that there are
barriers to energy efficient technologies considepofitable, that these barriers can be
overcome, and that there are various mechanisragghrwhich to address these barriers, but

these actions have yet to be fully explored in tipiag countries.

The purpose of this report is to examine policyia® aimed at overcoming the barriers
identified in the Part 1 report. Although the mitjoof literature assessing the effectiveness of
policy and programmes on industrial energy efficlkenomes from Organization of Economic
Cooperation and Development (OECD) countries, toad of this report will stem from the
experiences of developing countries, as these deardire a priority for UNIDO’s 2010/11

report. The specific objectives of this report tare

1. Assess the effectiveness of policies and programaimased at encouraging the uptake of

industrial energy efficient (IEE) technologies, esiplly in developing countries.

2. Determine some key considerations that can heiy¢éocome barriers to energy efficiency

and encourage the successful adoption of IEE téogies.

3. Provide some guidance for policy makers in assgsie strengths and limitations of
industrial energy efficiency policy (while recogimig that providing overall policy

prescriptions is difficult due to the varied cortggxechnologies, sectors, etc.)

2 Methods and approach

2.1 Scope and Definitions
In preparing this report, we have identified a nembf studies that describe and evaluate real-
world policy measures for encouraging industriagrgy efficiency (IEE). The policies are
taken from a number of regions, but with particdtarus on developing countries. The sample
is intended to be illustrative and covers a widegeaofcountries (from emerging economies
such as Mexico, China and India to smaller econsraieh as Kenya and Thailangjctors
(e.g. pulp and paper, coal / power generationilés)t andsizes of firms (large firms and Small,

Medium and Micro Enterprises (SMEs).



Emphasis has been given to SMEs in developing desnsince these are of particular interest
to UNIDIO. The importance of the SME sector in deping countries cannot be over-
emphasized. For instance in India, SMEs contrilaiteut 45% of manufacturing output and
40% of experts, and employs more than 40 millioopgbe While they cover a wide range,
many SMEs are surprisingly energy intensive, witlergy forming as much as 50% of
production costs (Pal 2006; Sethi and Ghosh (€0i33)2 SMEs are particularly important areas
to target for IEE in developing countries, inclugliemerging economies. As an OECD/IEA
report indicates, "in China and India, small-scafeerations with relatively low efficiency
continue to flourish, driven by transport consttsiand local resource characteristics, e.g. poor

coal and ore quality" (2007, pp.21).

At the same time, policies aimed at increasing MEhin larger industries in developing
countries are also important due to their largaeslod output, energy consumption and carbon
emissions. For example, Thiruchelvamal (2003) highlight that large industries account for
about 75% of carbon emissions in China, even thahegly only constitute about 0.21% of

industries.

The policies reviewed here seek to overcdpaeriers to the adoption of energy efficient
technologies, where a barrier is defined as: “d@yta®d mechanism that inhibits a decision or
behaviour that appears to be both energy and edoalyrefficient”. As indicated in our Part 1
report, many of the reasons for neglecting oppdrasito improve energy efficiency may
represent rational behaviour by firms and therefowe warrant policy intervention. In other
cases, the barrier may represemesiket failure as conventionally understood, but the costs of
rectifying this failure may outweigh the benefitsdwing so. In most cases, however, it is far
from straightforward to establish either tdent to which opportunities are being neglected,
the reasons for this or thecosts and benefits of different types of policy intervention. While
policies should ideally be based upon it thoroughndnation of IEE decision-making, in
practice this is rarely possible. In this contesst, post evaluations of the effect of energy

efficiency policies can be of great help.

The focus throughout is on the industrial sectardestinct from the residential, public and

commercial sectors. Following (McKanet al., 2008): "The industrial sector can be broadly
defined as consisting of energy-intensive indust(eg., iron and steel, chemicals, petroleum
refining, cement, aluminium, pulp and paper) agdtlindustries (e.g., food processing, textiles,

wood products, printing and publishing, metal pesteg)”. ‘Industry’ is further sub-divided



into energy intensive and non-intensive categofiesergy intensive versus non-intensive

sectors below).

Table 2.1 Energy-intensive versus non-intensive decs

Energy intensive Non-intensive
Cement, Automotive, Paper & Pulp, Aerospace, Shippi Baking, Food & Drink, Glass,
Chemicals, Petrochemical, Pharmaceuticals, Reéisgietals, ICT, Agriculture, Commercial
Construction, Power generation Textiles, Wood manufacture

Consistent with the Part 1 report, Part 2 alsongsfiSmall and Medium Enterprises (SMEs) as
any enterprise with less than 250 employees (Earopg@ommission 2005). ‘Industrialized’
nations are defined as those that are high incongaration for Economic Cooperation and
Development (OECD) members — which includes Japahkaorea in Asia, the United States
and Canada in North America, Australia and New &ealin Oceania, and 21 European
countries (excluding three OECD members - Polandrkdy and Mexico). Emerging
economies, also referred to as middle-income ec@®mrmclude the BRIMC nations — Brazil,
Russia, India, Mexico and China (BRIMC).

For the purposes of this study, ‘process energhas used directly in the production process,
whereas generic energy is for non-key applicateunsh as lighting, Heating, Ventilation and

Air Conditioning (HVAC) and information technology.

2.2 Data collection
This study is based upon a review of a selectiostudies drawn from both the academic and
grey literature. The academic studies were seledtekleyword search, which directed attention
predominantly to specialist journals (ekergy Policy, Energy, Energy Economics, Journal of
Cleaner Production) as well as books such as Rock and Angel (200&)rces for the grey
literature search reflected the recommendationsxpkrts in the field and drew mainly on:
Lawrence Berkeley National Labs, European Council &n Energy Efficient Economy
(ECEEE), United States (US) Department of Energ$, Ehvironmental Protection Agency,
Organization for Economic Cooperation and Developm@ECD), International Energy
Agency (IEA), United Nations Economic Commissiom fssia and the Pacific (UNESCAP)
and United Nations Industrial Development Orgamiza{UNIDO).



As indicated above the focus of this study was tangne studies that were policy or
programme evaluations in the area of IEE in devetpgountries. The selection of studies is

intended to be illustrative rather than comprehansi

2.3 Data Gaps
When conducting the literature review a number athdyaps surfaced. For instance, we were
interested in determining the key policies and mess that can overcome barriers and
encourage the successful adoption of IEE technedogiommon themes to emerge include the
importance of engaging senior management on engsggs, awareness campaigns and policies
to increase access to capital among others. Thdf baing able to determine key policy
measures to overcome barriers in developing casmuwierall was difficult to ascertain with
any confidence. This is because, first: IEE poficeexd programmes in developing countries
have met with mixed success, depending on the rsemantry or technologies targeted and
upon particular features of the policy design; aedond, the studies varied enormously on
these fronts (e.g. different countries, sectors gpes of firm). For these reasons, Section

KOKO focuses more on “Key Considerations” overallopposed to key policies and measures.

We also sought to identify how the distinction be¢m generic and process energy use can
affect the appropriate choice of policy optionsoteercome barriers, as well as the distinction
between firms that were domestically owned verdussd that were subsidiaries of a
multinational or part of a joint venture. Howeveery few of the studies examined these

distinctions

3 Framework of analysis

As indicated in our Part 1 report, there are numerenses through which to assess policy
options to encourage industrial energy efficieniygluding orthodox, transaction cost and
behavioural economics and organizational thedfarthermore, some authors (Foxon, 2003)
favour a systems perspective, whereby barriersaayd to overcome them are addressed at the
macro-level. Such system-level barriers includebaearlock-in, dominant design, network
effects, and path dependent technological trajestorAn economically-based framework is
used here as, firstly, the majority of literaturviewed tends to view barriers to energy
efficiency and policy options to overcome theméamis of orthodox or behavioural economics.

Secondly, the focus of the UNIDO overall reportois an assessment of the adoption of

1 See Montalvo, C. (2008). “General wisdom concegrifre factors affecting the adoption of cleanehmedogies: a
survey 1990-2007” Journal of Cleaner Production



industrial energy efficient measures in terms @irtiprofitability. A detailed overview of the

Framework of Analysis can be found in our Part pdte

To remind readers, in Part 1, when assessing thietsato the adoption of IEE measures and

technologies, we had two broad categories:

* Dbarriers found at a micro level and which are edsiaddress at the level of the firm; and

» contextual factors or those aspects found at a mazo level.

The taxonomy of barriers was based upon Sostell (2004) and distinguished between
imperfect information, access to capital, hiddestgorisk and uncertainty, bounded rationality
and split incentives. However, it was emphasized these categories overlap and are to some
extent interdependent. With respect to contextactiors, some key ones identified in the Part 1
study included energy subsidies (especially in igneg countries), policy environments and
sector norms. As noted in Part 1, some apparemthtextual factors could be difficult to
distinguish from the barriers indicated above. Hosvgone distinction is that contextual factors
remain largely beyond the influence of individuaganizations. For example, managers may be
predisposed to focus on strategic issues abovee thbsnergy efficiency as a response to
competitive activity in the sector. Although thisettor norm’ can be thought of as a
consequence of bounded rationality, managers mag hmited scope to reconsider their

options if a competitor's actions demand their irdrage action.

The majority of studies on developing countriesestr the fact that barriers prevalent in
industrialized nations are similar but that they arore pronounced in developing countries. As
indicated in Figure 3.1, the most common barrigtedcin these studies were imperfect
information and access to capital. In addition,tegtual factors appear to play a greater role,
notably subsidized energy prices, the lack of pedi@and programmes to encourage awareness,
and there is no single agency with responsibildy €énergy efficiency. Masselink (2009)’s
overview of studies on barriers in developing caest (including Shi 2003, Shet al 2008,

UNEP 2006, among others) also indicates a simhanpmenon.

In what follows, public policies to address basikiave been grouped into the following types

(recognizing that these categories are not mutesityusive):



A) Information policies
B) Financial and Investment policies
C) Institutional, regulatory and legal policies

D) Technology cooperation / transfer policies

The following four sections discuss each categdrpadicy in turn. Each section defines the
policy or programme type, provides some exampledeweloping countries and assesses their
effectiveness. Most of the examples are taken fileweloping countries, although experience
within OECD countries is also reported.

Figure 3.1 Prevalence of barriers to energy efficieey cited in studies focused on industrialized vs

developing countries

Imperfect information
3

Risk/uncertainty Hidden costs

Bounded rationality Access to capital

Split incentives

O Developed m Developing

4  Information policies
Our Part 1 report indicated that a lack to infoliovat(or imperfect information) was a key
barrier to the adoption of IEE technologies in b@tCD and developing nations. The

importance of increasing information was also ffigFa€d in studies focusing on policy options
to overcome the identified barriers.

Increasing information is particularly important greveloping countries. Luken and Van
Rompaey’s (2008) survey of 105 firms and 122 infamts in nine developing countries, elicits
some interesting insights. Participants were askednk key drivers for the adoption of cleaner

process techniques and technologies (which incletesgy efficiency technologies) in their



specific industry. Interestingly, both groups (plamanagers and informants) identified the high
cost of production inputs as a reason for adoptivese new technologies. Thus, the more
information firms have regarding the costs assediatith production and the ways to reduce
these costs (including financially attractive op8p can help instigate the use of more energy
efficiency technologies within these industriesndmber of interesting findings emerged under

this heading from scrutiny of the studies.

4.1 Awareness and education campaigns
Regarding specific policies, numerous studies mdicthe importance ohwareness and
education campaignsin encouraging the take-up of energy efficienhtedogies. It appears
necessary to target: a) the management and tetlpeicmnnel within the firms themselves; b)
a broader range of stakeholders involved in a icesiector (e.g. trade associations, government
departments); and c) the wider community at laEgfarts to convey this information can take a
number of forms, including workshops and seminafsymal channels such as word of mouth

and mass media campaigns through the televisidig ead internet.

While not evaluating a specific policy or prografghikari et al (2008)’'s study assessing
potential opportunities for the Clean Developmemckianism (CDM) in Thailand, suggested —
based on interviews with industry experts in thatirdry -- that training programmes and
promotional campaigns would help to encourage ttaption of IEE technologies, along with
other potential CDM project technologies (e.g. wartt solar power). In addition, the study
indicated that local demonstration projects would gmrticularly effective at encouraging
adoption as people would find this more convincthgn modelling results or technology

implementation in a different context.

Ciccozziet al (2002), in their study assessing UNEP projectifagdtivities to encourage cleaner
production technologies (including energy efficignan firms in five developing countries
(Guatemala, Nicaragua, Zimbabwe, Tanzania, andn¥iej, also indicate the importance of
spreading awareness and educating key player® igettior and beyond. In addition, they note
that that the financial sector needs to be explitdrgeted for awareness campaigns in these
countries — educating the sector of the fact tB& projects are profitable and can result in

major economic opportunities in developing coustrie



The Ciccozziet al (2002) study also avows that concrete cases,m#drby figures and ‘hard’
data are needed to help convince different staken®lof the advantages involved in adopting
energy efficient technologies.

The importance of engaging key players and sprgadimareness of the benefits of IEE
technologies is not new. For example, in Arburd989) assessment of energy conservation
policies in Jordan in the late 1980s, he also migis the necessity of any energy efficiency

policy honing in on awareness, especially targetimgtop management level among firms.

4.2 Training for firm personnel
Another information policy highlighted by studiestiaining for firm personnel (technical
and senior management) Although similar to general awareness and edmgatampaigns,
training consists of deeper knowledge regardingrggnefficiency, including certification
courses, in-depth seminars and so on. Some stedgggest that tasks such as training and
awareness raising “....are unlikely to produce dirgmtings, but are essential to creating a

climate that is supportive of attempts to improwuergy efficiency” (Sorrelkt al 2004).

Ciccozziet al (2002)'s study assessing the effectiveness of UNEects in five developing
countries indicated the importance of developing oy technical skills but also financial
management skills among firm staff (both senior aggment and technical personnel). In
UNEP'’s projects, they created a group of cleanedyetion financing experts and advocates
within each of these countries, which they attgbatstrength of the program, as these people

had strong ownership of different aspects of clepnaduction.

4.3 Energy management systems
One area targeted for awareness and educationgldssvmore in-depth training msnergy
management systemsbased on empirical evidence indicating more enesa@vings being
realized with their use (Helgerud and Sandbakk9200otegi and Watson, 2005; Thollander
and Ottosson, 2009). Energy management systemsdant¢he technical systems, trained staff
and management systems that are required to cormhergy audits, gather energy data,;
maintain sub metering systems; analyse consummaia, compare to trends and relevant

benchmarks, correct for influencing factors, idgrfaults and so on (Sorredt al. 2004, p. 66).

Although not an assessment of a specific policgrogram, Oztuk (2005)’s study on the textile
sector in Turkey found that those firms which haatensenior management engaged on energy

efficiency were more likely to instigate EE aspeat® their decision making processes. The



study suggests that the most effective way to implg energy management systems is to
“address the task [on IEE] company-wide, for examply setting up an ‘Energy Management

Committee’ and engaging the company head in ergffigjency efforts” (2005, pp. 2428).

4.4 Government agency for energy efficiency

A further information policy proposed to encourdbe use of energy efficiency technologies
within industry is thecreation of an agency, department or division deved to energy
efficiency within the government Here, this agency can serve as a focal poininflustry to
turn to for a number of issues such as informaéibaut EE technologies, as well as develop

regulatory policies in consultation with relevamdliistry players (Clark 2000).

4.5 Technical assistance
Another role for policy would be to providechnical assistanceeither directly or to facilitate
firms’ ability to acquire technical assistance fromside the firm; deemed particularly useful
for SMEs. This assistance can come in various formsuch as through government
programmes providing government staff to assistumiversity students, or through more
indirect means, such as through supporting thetiEmergy Service Companies (ESCOSs). This

effectively amounts to outsourcing energy manageiea specialist provider.

ESCOs can help firms to identify IEE opportunitiasd take on the financial burden of
implementing feasible IEE options (See Ayres 2008 ®ine 2005 for further information).
However, ESCOs may not always be applicable inv&ldping country context. For instance,
the use of ESCOs was part of a Global Environmdrdallity (GEF) project carried out in the
Steel Re-Rolling Mill (SRRM) sector in India. Thiector is dominated by family-owned,
SMEs and is considered a priority area to impravergy efficiency. It is estimated that there
are about 1200 firms in this sector and about 606 wun on a pulverized coal based re-heating
furnace in India. About 30 units were targetedtfar GEF project. Project activities consisted
of providing information to firms about EcoTech igpis and technologies, benchmarking
services for firms regarding energy efficient tedlogies, a resource centre, and assistance
through the use of ESCOs. While the aim was to [2&verms be involved, as of 2007, only a
few were considering IEE investments. The reasonghis low rate are discussed in Section
KOKO (technology transfer and cooperation). But cggson was because there was a mistrust

between ESCOs (who were not so keen on investingn@gnSRRM sector due to high risk



perceptions) and firm owners (who as noted abowe famnily owned and not so keen on being
audited by an ESCO) (Verbeken 2069).

One programme considered successful at providicignieal assistance comes from the United
States (US) and is from their Department of End®E). The programme targets SMEs and
has created a number of Industrial Assessment BefifeC’s), housed within US universities.
Engineering students from the centres are ‘seconde8MEs to provide relevant technical
assistance, such as conducting energy audits aedsiisg of potential EE projects). SMEs like
the programme as there are no costs involved oin faet and it also provides practical
experience for the students. Many participatinm$irundertake the EE opportunities presented
to them by the students, and some firms hire thaesits to continue working at their firm upon
graduation (Alhourani and Saxena in press). TorthMartin (2000) conducted an assessment
of the IAC programme and found that the programeipdd to overcome informational barriers
— there were significant changes in decision-makingenergy efficiency within a relatively

short period of time.

4.6 Network building

Another specific policy area is for tlygpvernment to facilitate the building of networkson
energy efficiency between firms, sector specigligte government, academic sectors, trade
associations, NGOs and other relevant groups. drieia is particularly important in developing
countries as a number of studies highlighted hasvaityanizational culture can help or hinder
the adoption of IEE technologies. Energy efficiensgues are a low priority within some
organizations due to a lack of senior managemegaggment on the issue (Ozturk, 2005;
Worrell and Price, 2001). Worrell (1995)'s study tbe iron and steel sector in China also
suggests the need for firms from developed andldewve countries to work together in order

to share the risk of adopting advanced IEE teclgieto

The importance of networks also has parallels énttiple helix model from innovation studies
where industry, the academic sector and governnanigrious levels (nation, region / state,
and local) collaborate to develop and produce iations. The argument is that those projects
with more sources of leadership and support wilifzge than likely to succeed (Etzkowitz and
Carvalho de Mello 2004).

2 Also see http://www.gefonline.org/projectDetaifsi@projiD=1240 and
http://undpgefsteel.gov.infEVENTS/NationalWorkshap@hati/tabid/107/Default.aspx
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A GEF project aimed at encouraging the uptake & t&chnologies in the SRRM sector in
India found that more communication was needed anmivate sector players (e.g. SRRM
firms, domestic equipment manufacturers, traded@asons, etc.) (Verbeken 2009). Similarly,
Ciccozziet a (2002) indicate that an asset of the UNEP cle@neduction projects in five
developing countries (Guatemala, Nicaragua, Zimleblanzania and Vietnam) was the fact
that strategic alliances were built with selectedkeholders. Agreements were established with
local institutions hosting the training coursesjalihcould then offer UNEP courses beyond the

project life.

Van Oosterhoutt al (2005)’s study of two small scale industries inida (stucco and micro
breweries) assert that one advantage of a govetnpnegramme aimed at encouraging small
scale industries to use more efficient technologias the use of domestic NGOs which served

as a ‘middle agent’, offering subsidized loans MES.

Finally, in a project run by the Energy Researchtilnte (ERI) at the University of Cape

Towr®, networks between firms and organizations withusidy expertise in OECD countries

and large South African firms (South African Breigsr South African Pulp and Paper
Industries and Anglogold’'s Elandsrand mine) helgeoke firms to “identify more than R 5

million of energy efficiency investment that woytdy back in less than one year” (Spalding-
Fecher 2003, p. 41).

5 Financial and investment policies

Another second key area for overcoming barrierdinance and investment policies. As
indicated in our Part 1 report, difficulties in assing capital were particularly pronounced in
developing country SMEs. Financial incentives teistswith this problem include subsidies and

low or no interest rate loans for energy efficieimyestments.

Studies on the use of IEE technologies agree éingéting this area is key. However, looking at
studies from developing countries indicates tharehis variation regarding how important
financial assistance is as a driver for changaleftends upon the context. For instance, Luken
and Van Rompaey (2008) show that overall, in depialp countries, financial incentives are
not considered a key driver by firms and key infams (see Table 5.1 and Table 5.2). Other

areas such as current and future governmental atégrig were considered more important,

3 See http://www.eri.uct.ac.za/
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although there were differences in ranking depemndim country and sector (e.g. Chinese pulp

and paper firms ranked financial incentives higher)

Table 5.1 Perceived Drivers for EST Adoption by Plat Managers

Perceived dnvers for EST adoption by plant managers

Dnvers for EST adoption® Pulp and paper Textile Leather Iron and steel Pulp and Textiles Leather Total
Brazil China India Viet Nam Thailand Tunisia Kenya Zimbabwe Mexico paper

Govenment Current regulations 3137 44 38 i6 40 28 35 34 39 38 32 i5
Financial incentives 1.0 33 15 30 21 - 25 Ll 14 22 21 18 20
Future regulations 23 41 14 39 3.8 - 39 40 30 29 38 40 33

Markets Environmental mage 1.8 33 14 127 34 - 28 29 16 23 34 29 15
High costs of 23 44 31 46 43 44 6 34 46 36 44 35 39
production inputs
Product specifications 20 28 1.1 30 13 35 2620 19 22 34 23 25

in foreign markets

Requirement of owners 27 25 11 3 i1 - 44 33 29 23 il ER 29

and investors

Supply chain demands 13 24 11 21 i1 45 il 26 14 1.7 38 29 24
Community Public pressure 22 18 31 33 2.3 - 29 25 10 29 23 21 25

Peer pressure 1228 14 31 21 - L& 20 10 21 21 19 19

* Highest rated driver for each country and sub-sector in bold.

Source: Luken and Van Rompaey 2008, p. S71 and S74

Table 5.2 Perceived Drivers for EST Adoption by Keynformants

Perceived drivers for EST adoption by key informants

Drvers for EST adoption® Pulp and paper” Textile" Leather” Iron and steel Pulp and Textiles Leather Total
Brazil China India Viet Nam Thailand Tunisia Kenya Zimbabwe Mexico paper
Government Current regulations 47 46 34 38 4.5 4.4 34 EN 30 4.2 4.5 32 4.0
Financial incentives 20 27 1.2 30 31 29 2.8 30 23 22 30 29 26
Future regulations 6 42 18 38 335 14 31 is 23 34 5 33 EN|
Markets Environmental image 43 3 21 34 2.8 1.2 25 29 27 32 20 21 28
High cost of production 33 44 28 50 39 35 4.0 34 40 39 37 37 38
nputs
Product specifications 39 31 10 38 38 35 6 38 33 30 37 3.7 33
in foreign markets
Requirement of owners 30 23 12 24 33 1.1 2.1 22 17 22 22 22 22
and investors
Supply chain demands 30 2 1o 20 42 33 24 32 0 20 38 28 26
Community Public pressure 33 22 33 28 30 21 4.2 22 30 29 26 32 29
Peer pressure 20 20 1.3 20 26 1.9 217 21 20 1.8 23 24 21

* Highest rated driver for each country and sub-sector in bold.
" Sub-sector average only for business associations, technology centres and suppliers.

Source: Luken and Van Rompaey 2008, p. S71 and S74

5.1 Subsidies
One specific example of a popular financial incamtincludessubsidiesthat the government

can provide for firms to adoption IEE technologi8sibsidies for industry, a type of financial
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incentive, include grants, low or no interest rim@ns, tax credits and tax deductions, among
others (Worrelkt al. 2009).

One example of reducing a tax rebate with the diencouraging IEE comes from China. The
Ministry of Finance in China had tax rebates awddao Chinese firms for exports of low-
value-added but high energy-intensive products, tmduced much of these rebates in
September 2006 in order to decrease energy usetfrese industries and to encourage a more
macro level change, aimed at moving away from pecodyless energy-intensive products in
the country (Price, Wang al. 2009).

Although China and India also offer financial atsise to SMESs to pursue IEE activities (e.qg.
interest free or low interest loans, tax reductiahgty exemptions, etc.), many SMEs do not
capitalize on these programmes as they are petteige not worth the risk. One facet
exacerbating risk perception is due to the unagstadf energy prices (Thiruchelvaet al.
2003).

5.2 Energy efficiency funds and low interest loans
Another specific way to provide financial assis&ne firms through policies and programmes
is through the creation afnergy efficiency funds and low interest loansWhile these have
been placed in a separate category, they can alsorsidered types of subsidies. The purpose
of these tools is to provide finance at a lowert ¢osndustry (versus obtaining a loan or funds
from a commercial bank) for energy efficiency invesnts (Gillingham, Newell and Palmer
2006). The funds can be administered through af@ierganization, a government agency, or

an international organization.

Access to finances can be a key factor in encoogagidoption of IEE technologies. For
instance, one programme considered not so suctesshies from the Asian Development
Bank (ADB) in India, where only 4 of 11 firms inw@d in the project achieved their energy
efficiency target of 18%. This IEE programme ainadoroviding favourable loans to Indian
firms in order to encourage the uptake of IEE tetbgies. Loans were provided by the state-
owned Industrial Development Bank of India (IDBRtlveen 1995-1997 and targeted the iron
and steel, cement, chemical, fertilizer, pulp aapgy, sugar and textile sectors (ADB 2005).
One reason for a lack of success was due to theenaf these industries. In India, energy
efficiency is rarely treated as a separate ardausiness, therefore making it difficult to assess

any potential EE gains. Also the amount of mondgrefl for EE projects through these loans
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was small (e.g. a few hundred thousand dollaraugausual investments these sectors undertake
in the millions) (ADB 2005).

A useful example from the developing world comesfrSri Lanka, where Thiruchelvaehal
(2003) highlight a Pollution Control and Abateménind (PCAF) established in 1995 (US$5
million) by the domestic government to help indiagdtiirms move towards EE, as well as other
pollution reducing measures. Technical assistangienipursement of up to 75% of costs of
consultancy services) and a credit component (&iazero real rate of interest up to $US128,
000 per industry, to be paid over 7 years maximweare the two parts to this programme. This
programme is considered successful in terms of eusnlwith over 75 firms involved as of
2003.

Another example of a successful publicly-adminetieenergy efficiency loan programme
comes from the United States (US). Here, the Sfatexas created the LoanSTAR programme
administered by their state office on energy coreten. The loan was substantially below
market interest rates and was initially establisttedugh creating an energy efficiency fund.
An important feature of the fund is that it is cistently replenished as initial loans are paid off.
It was created in 1989 and as of 2007, had genkd#t@ loans to public institutions and was
estimated to have saved more than US$100 milli@mergy costs (US EPA 2009).

6 Institutional, regulatory and legal policies
A fourth area of policies concerns those to do vitstitutions, regulations and legal rules.
Many studies underscore the importance of goverhergagement in all areas but particularly

in the areas of regulation, institutions and lggaicies in order to elicit change at a larger ecal

Studies that evaluate IEE policies globally alsbcethis view. For example Ciccozei al

(2002), assessed UNEP clean production projectivéndeveloping countries and found that
government engagement in framing regulation andrarg enforcement was key to success,
while Birner and Martinot (2005)’'s evaluation oht&EF projects on energy efficiency found
that “...new institutions and regulatory changes are ambegniost important outcomes for

sustained market transformation” (2005, p. 1777).
6.1 Development of codes, standards and product lahglli

One specific policy espoused by studies as beingcpkarly important is thelevelopment of

codes, standards and product labelling.Several developing countries have developed
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standards and labelling schemes for IEE technadogieeluding China and the Philippines.
India has also established a voluntary labellimgpemme for EE technologies, including those
used in industry (Thiruchelvara al. 2003). One particularly important EE standardhis
Chinese Motor Systems Energy Conservation Programiieh includes minimum efficiency
standards for motors, voluntary labelling for grepwtors, the development of motor
management guidelines, technical assistance amihggaand financing for investment in new

motor systems (EEPC India).

China established the Energy Conservation Law aofiudey 1998, encouraging IEE
technologies. In addition consultations on the Bypéraw were finalized in 2008 and the law is
expected to come into force soon as it has beemigteld to the National People’s Congress.
The coal mining industry has been highlighted asaa@a to target for efficiency and
productivity improvements (Fang al. 2009). Although the majority of Farey al (2009)'s
policy recommendations stem from a modelling assess of the Chinese coal sector, they also
show real evidence that changes are happeningi@himese coal mining industry as a result of

China’s various laws and regulations.

6.2 Elimination of energy subsidies

A key area highlighted by the studies reviewedoi®liminate or at least reduce energy
subsidiesto encourage the adoption of IEE technologies €é8y2009). Energy subsidies are
found globally but are particularly important invééoping countries, including both fossil fuel
exporting nations (like Mexico and Venezuela) anel importing nations. Subsidies are used
for all types of consumer and fuel, but appear @sflg important for industrial electricity use
(Lohani and Azimi, 1992; Park and Labys, 1994); \B@AP 2001). At the same time, it is
important to recognize that eliminating energy &dibs in developing countries without putting
other measures in place — for instance to assistigesulnerable parts of the population -- is

bound to have some unpopular ramifications forgyamakers.

Arburas’ (1989) evaluation of the effectiveness esfergy conservation policies in Jordan
between indicated that the elimination of subsidjesatly helped that country in improving
IEE. However, this was necessarily complementedther demand management measures,

such as technical assistance and educationalsffort
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However, there are a few examples in developinghties where industry paid high energy
prices as a consequence of subsidies to other m@nsuThis encouraged the self-generation of

electricity, typically from smaller and less eféait plants (Yang, 2006).

Adhikari et al. (2008)’s study of the CDM in Thailand suggesteat & lack of energy subsidies
was a barrier for the adoption of all the proposmshnologies, including IEE. However, more
information is needed here. It is not clear frora gtudy exactlyhy energy subsidies would
bring about more use of IEE technologies — perlgeause with subsidies the price of energy
would be more predictable, causing less uncertainty therefore less risk to firms seeking to

adopt newer IEE technologies.

6.3 Mandatory energy efficiency targets and energy asdi
Other government policies that are considered useflude mandatory energy efficiency
targets and mandatory energy audits For example, US EPA and DOE’s Lead by Example
Guide provides information on these types of prognas in the United States. A number of
countries in Asia including China, the Philippinaed Vietnam have made energy audits
mandatory for high energy-intensive, large scatligtries, while in India and Sri Lanka similar

regulations are being considered (Thiruchehatad. 2003).

However, making something mandatory does not alveaysate to the increased use of IEE
technologies. For instance, Prieeal (2009) highlight the fact that in China althouglamy
technicians had received training in energy autite, audits were relatively weak and shallow
since there is no unified auditing standard, andigntities do not have enough personnel, and
capacity is weak. There is especially a lack ofitghielated to the analysis of energy-saving
potential* (2009, pp.1205).

6.4 Voluntary agreements on energy efficiency

A further policy suggested as being importantviduntary or negotiated agreementson
energy efficiencybetween industry and government (whether fedstate or local level). This
approach is widely used in industrialized natioksfurek 2002). An example of a voluntary
programme comes from the United States where thBéffartment of Energy was mandated in
the Energy Policy Act of 1992 to create a natiodatabase of voluntary reductions in
greenhouse gas (GHG) emissions from 1987 onwandelisas a national inventory of GHGs.
Through this database companies can “make pubtisrétments to future reductions, set goals,

and thereby improve its public image” (GillinghaRgwell and Palmer 2006, p. 175).
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Negotiated agreements arentracts between government and industry thatidechegotiated
targets with time schedules and commitments orpéneof all participating parties (Worred

al. 2009). These may either be completely voluntaojyntary but to be replaced by mandatory
alternatives if considered ineffective; or volugtdout accompanied by other mandatory
programmes, such as a carbon tax (Price 2005 icité¢brrell et al. 2009).Hu (2007) examine

a negotiated agreement programme between the gogatnof Shandong province in China
and two iron and steel companies. The provinciaegament targeted the iron and steel sector
as energy efficiency evaluation is easier in tlist@r versus other sectors (e.g. the chemical
industry) and because the EE potential is signifiéa such an energy-intensive sector. These
two enterprises were targeted as they had madengEbvements in the past, were keen on EE

opportunities and are two of the top iron and gpeetiucers in China.

The7 programme was initiated in 2003, and the govwent and the firms agreed upon a series

of EE goals. The firms undertook a series of astitmmeet their EE goals including:

» Creating a group within each company, led by theegs Manager, charged with reaching

the goals agreed upon in the voluntary agreements;

« Establishing monthly energy saving meetings wheogness and problems were identified

and addressed;
« Establishing energy management and evaluationragstghich were regularly assessed;

« Establishing a statistical reporting system to aeitee how well they were meeting their

voluntary agreement goal; and

* Investing in more EE opportunities versus a busirssusual scenario (Hual. 2009).

The two firms met their one-year goal in 2004, aoth exceeded their three-year EE goal in
2006. It would be interesting to determine how ¢hesmpanies are doing in terms of meeting
their EE goals now because although the provirgn&ernment was required to provide firms
with incentives including technical informationnéincial aid and recognition, the provincial
government only provided recognition,. The firmsrevenominated as being “The Pilot

Enterprise of EE Voluntary Agreement” in China, ahivas publicized widely (Hu 2007).

Hu (2007) emphasizes that central government emgggfeon voluntary agreements is key, but

also there is a need to engage sector associatiors, in order to make these programmes
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broader, touching on more firms as the governmasatdmly a certain capacity. They also point
out that other studies (in Chinese) indicate thhin€se negotiated agreements are often not
accompanied by complementary mandatory policieshis Ts an important weakness and

contrast with many agreements in industrializedonat

Eichhorst and Bongardt (2009) provide an assessofemtvoluntary agreement programme in
Nanjing, China. This programme sought to implemattintary agreements based on a similar
model used in the Netherlands. Here the Dutch agéenterNovem) received a grant as a part
of the Asia Pro Eco programme from the EuropeAificefof the European Union. A local
Environmental Protection Bureau (EPB) in Nanjingswihe key governmental player in this
project, working with three firms in Nanjing (steeeEment and power generation). Agreements
between the government and the firms were negdtiatependently and consisted of energy
intensity reduction targets in the order of 3-5%ing different measures (e.g. waste heat

recovery, improved boilers, etc.) deemed most gpfate for the individual firm.

This study indicates a similar finding to Htal (2009) in that voluntary agreements on EE in
Nanjing complemented more stringent policy on EEhatnational level — they were viewed as
a way in which to locally implement policies madeaamore macro level. One key advantage
of the programme was the fact that "by lifting istty on a more equal power level with
government authorities, voluntary agreements shotwelde an effective policy instrument"
(Eichhorst and Bongardt 2009, pp.1039).

Another strength of the programme was the fact 8pEcific actions firms undertook —
including the creation of Energy Action Teams (whimcluded a member from senior
management) and the creation of Energy Action Rldgtisthe aid of Nanjing’'s EPB — helped
companies feel more ownership of the initiative asdign responsibilities within the company

to achieve the agreed upon goals (Eichhorst andi@adh2009).

Another highly touted IEE programme from China he fTop-1000 Enterprises Programme,
which formed part of 1 Five-Year plan (2006-2010). This programme hasa gf reducing
the baseline demand of participating companiesbyetjuivalent of 260 million tonnes of €O
The firms involved are large and energy intensaggounting for one third of the national
energy consumption and almost half of industriakrgg consumption. Some government
agencies also have procurement programmes requeneggy efficient products (Wang and

Watson 2009). This programme — while mandatoryse aises voluntary agreements between
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government and industries as mechanisms to achingets agreed at the national level
(Eichhorst and Bongardt 2009). The savings achiewetichallenges faced by the programme
are summarized in Box 6.1. The challenges resulpag from time constraints as the
programme was established very quickly. Petcal (2009) suggest that more efforts need to be

placed on capacity building within firms.

Box 6.1 China’s Top-1000 Enterprises Programme

Actions into Energy Savings
e the Top-1000 enterprises is estimated to have salvedt 58 Mtce in 2008
e Savings are attributed to:

0 Increased attention to energy management (95% tdrgises involved in the
programme established full or part time energy rgana

o0 Closure of small, inefficient production processéthin firms

0 Implementation of various small-scale retrofit s (e.g. renovating fans and

pumps)

Programme Challenges
» Unrealized potential due to a number of problenstuiting

o Targets were not based on a detailed assessmém ehergy savings potential pf
each firm or sector
0 No systemic base to collect or disseminate EE métion to participants
0 No Third Party review of reported results from gfregramme
Source: Price, Wanget al (2009), pp. 1208

Finally, one example of a voluntary programme wittxed reviews comes is the US Green
Lights Program, administered by the EPA. This wasiated in 1991 and called upon
governments, businesses and industries to inskallghting over a five year period, but “only
where profitable and where lighting quality is mained or improved” (Liu and Liptak 1997,
pp. 181). While the EPA considers the programmiegeta major success other analysis (such as
by the US-federal government General Accountingd®jfsuggest otherwise. For instance, the
GAO questioned the basis by which the EPA was ngpkiveir assumptions (as the EPA
claimed the programme — involving over 2300 pgphaits — saw rates of return of 50% on their
EE lighting projects which led to savings of ab&l$$100 million per year). Conducting a
survey, the GAO found that of the businesses ireaiw the program, a little more than 25%
were likely to have installed EE lighting regardlesf the programme (three writers). In
addition, the GAO questioned the timing of soméhef EE lighting — because using data from
the US’ industrial and commercial building surveynducted every four years by the US
DOE’s Energy Information Administration (EIA) indited that floor space (including EE
lighting) had been upgraded in a number of busesessd industries prior to the programme
(Mazurek 2002).
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6.5 Demand-side management programmes
Demand side management programmes (DSM) are progganundertaken by utilities “to
change patterns of customer electricity use anckblyemodify the pattern of the utility’s load,
but this definition has grown to include the proiootof energy efficiency and conservation”
(Gillingham, Newell and Palmer 2006, pp. 167). DSivogrammes generally encompass
policies and programmes found to increase infoimnatind / or access to capital (e.g. cash
rebates, low cost loans, information programmes,).&DSM programmes apply mainly to
regulated monopolies and allow profits to be linkegroviding the best service at the least cost

rather than electricity sales.

DSM programmes are particularly well establisheaiifornia where they contain provisions
to help lower-income customers’ deal with electyigirice hikes. The programmes have helped
reduce per-capita electricity consumption in Catifa to well below the US average (Figure
6.1). In this state, the main rationale for punguDSM was concerns about energy security in
the aftermath of the oil shocks of the 1970s (SB&@9). Some have criticized the Californian
programmes for increasing the average costs otrigiég and increasing electricity imports

(which are more carbon-intensive) (Shaw 2009).

Figure 6.1 Electricity use per capita, California ad the rest of the United States, 1960-
2006elctricity use

15
Source: CEC, DOE, Census Bureau
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Source: Flavin, Building a Low Carbon Economy, State loé ¥Vorld 2008, p. 89

4 See Gillingham, Newell and Palmer 2006 for moferimation
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A number of developing countries including Chinad ahe Philippines have created DSM
programmes as a part of their national energy pdlidiruchelvamet al. 2003). Birner and
Martinot (2005), assess the effectiveness of a murabGEF projects, including IEE projects,
and highlight a number of challenges regarding émuinting DSM. Specifically, their
evaluation of a GEF demand side management (DSbjegirin Thailand indicated that the
electricity utility (which was involved in wholegalof electricity) lacked the necessary
relationships with consumers (which would alsoudel some smaller scale industry as well as
commercial and residential customers) becausealiindt sell power directly to them. This is
also related to the importance of building netwdikgcrease information flow among players.
Also, the DSM programme was considered more suftddashouseholds versus the industry
and commercial sectors. Programmes targeting ind(esig. trying to encourage firms to adopt
more efficient motors) “did not achieve much, ldygdue to the lack of access to viable
financing sources in the industrial and commereggitors for the investments required” (Birner
and Martinot 2005, p. 1768).

6.6 Recognition programmes
In addition,recognition programmeshave also been touted as relevant policy mechaniem
encourage the uptake of IEE technologies. Recagnfirogrammes are essentially government
programmes in which to award enterprises for themergy efficiency efforts. These
programmes can consist of a contest and awardsoasg including a media event and media
exposure, a recognition certificate, etc. One mogne indicated by many EE experts as being
useful is the Leadership in Energy and Environmeb&sign (LEED) Green Building Rating
System, which is a set of voluntary sustainabldding standards, established by the United

States Green Building Council but used in a nunabeountries’

Using guidance from the 2001 Energy Conservatioty Ac 2002 the Government of India
created the Bureau of Energy Efficiency (BEE) unither Ministry of Power. The mandate of
the BEE is to help develop policies and programtaeeduce the energy intensity of the Indian
economy. Its two key roles are in the areas oflegmun (e.g. creating codes and standards) and

awareness (e.g. establishing energy conservatiopaigns).

One scheme BEE is charged with is the annual NaltiBnergy Conservation Awards, which

has been in place since 1991 (Figure 6.2). In phaggramme, enterprises from a number of

® See http://www.usgbc.org/DisplayPage.aspx?CateDey®
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sectors submit a questionnaire to the BEE anémtered into a contest, judged by government

officials, with an awards ceremony.

Figure 6.2 India’s BEE National Energy ConservationAward Programme Poster 2009
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Voluntary agreements between iron and steel fimasthe provincial government in Shandong
province in China included recognition of energyiogncy efforts, with extensive media
coverage. This recognition was the only thing thevimcial government provided despite the
fact that other incentives including financial arthnical assistance were mentioned in the
agreement. For this reason, it would be interegtinfpllow up with these firms to determine

how well they are meeting their EE goals now (2008ause energy savings results up until
2006 were noted in the study.
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7 Technology co-operation and transfer policies

Another key area of policies considered pertinemttie adoption of IEE technologies,
particularly in developing countries atechnology cooperation and transfer policiesThese
policies cover a range of issues including innaratitrade and competitiveness and
industrialization. They are particularly importantdeveloping countries because ownership of
a number of IEE technologies is foreign and foreégiehange is required to purchase them.
This is particular case in those countries notra gfathe BRIC since they have a much weaker
manufacturing base. As Ayres (2009) suggests,rinmaber of developing countries, there are
powerful groups which prefer to use available fgneéxchange on luxury items — such as cars —
rather than to purchase IEE technologies. In amfditin the BRIC countries, some domestic
industry producing IEE technologies may be conadrabout the introduction of foreign
technologies into the domestic market — even is¢hfereign technologies may be more energy

efficient (and thus desirable by firms).

Technology as defined here includes processesdmggnizational and management practices,
production processes), knowledge (tacit and cadjifend products (e.g. physical equipment,
artefact), also termed “software” and “hardwarePGIC, 1996; Lall, 1995; Teece, 2005).
Technology transfer can be viewed as the flow ofipcts, processes and knowledge between
various stakeholders involved in the developmenbddpction and use of technologies. A
number of authors (including myself) uncomfortabi¢h the term transfer, prefer to term the
concepttechnology cooperation, to better capture the fact that these flows ateone way, but
rather occur in multiple directions between padn@teatonet al. 1994; Martinotet al. 1997;
Mallett 2007). Regardless of whether coined ‘trarishr ‘cooperation’, one key premise of this
view — in contrast to traditional technology trars$tudies emphasizing equipment and skills
transfer — is that in order for technology cooperatto be sustainable it must be a part of
technological capacity development (Ockwetlbl. 2007). Technological capacity is the ability

of a firm, country, etc. to elicit technical chan@rogers 2003).

Absorptive capacity is also important in ensuringcessful technology cooperation. This
concept focuses more on firms’ attributes includamrepreneurial spirit, risk taking, etc.
Basically it is the notion that you can providdaranfwith equipment, the know how to maintain
and fix it, and the know why in terms of why it vikerto spur the seeds of new technology
development, but it is also dependent on how thre fiesponds to this information (van den
Bosch, Wijk et al. 2003). This theme was noted in a few studies han barriers to IEE
technologies in developing countries (e.g. Park laaiglys 1994, and Lohani and Azimi 1992),
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indicating that high tariffs on foreign EE techrgiles served as a disincentive for local

manufacturers to acquire these technologies, dsas¢hose assessing policy options.

At the same time, there must be ways in which tregs firms’ concerns that own the IEE
technology. Concerns could include the fact thatlatellectual Property Rights (IPRs) may be
infringed upon; firms purchasing the technologycoedit (in the case of equipment or training

of local workers by foreign engineers for exampl@) not eventually pay; etc.

The process of technology cooperation comes in mimgns including joint ventures,

agreements between a subsidiary and a multinatiomigdoration, governments, community
organizations, international organizations and nesg in developing countries, etc. In fact,
technology transfer in the area of industrial epegfficiency technologies, as well as other
energy and environmental areas, is rather prevatémwever, as Forsyth (1999) suggests, it
may not seem that way as often companies do neseadly use the term “technology transfer”
to describe what they are doing. Technology codjmeracan also be more formal, such as
through the purchase of a technology license authin a Technology Transfer Agreement, or

more informal, such as through exchanges betwebmnital personnel at conferences.

Finally, it is important to revisit what exactly imeant by technology transfer or cooperation
because although there is an increasing shift dagarthe concept of technology transfer,
recognizing that it is a broader, more comprehengivocess, some “myths regarding
technology transfer” continue to persist (Van Tildarget al. 2009). One myth for example is
that technology transfer consists only of techngldlpws coming from industrialized to
developing nations. While this may be the most plevt case, as indicated above, there are
multiple directions for technology flows, and opjmities for sharing from developing to other

developing or industrialized nations.

For instance, in our Part 1 report examining besrie the cement sector (p. *), cement kilns are
more efficient in some developing countries sucllama and India (as well as Japan, Australia
and New Zealand), versus countries of the formesiebsdJnion, and even North America, as
companies have been reluctant to adopt newer, efficeent kilns due to low energy prices,
among other factors (CSI, 2007). An OECD / IEA mt@dso indicates that speaking about the
aluminium and cement industries globally, “the mefficient aluminium smelters are in Africa

and some of the most efficient cement kilns arada” (2007, pp. 21).
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This facet — that some industries in developingntoes are more recent, and so they
sometimes incorporate newer, more energy efficimthnologies versus their industry
counterparts in OECD countries -- is also recoghireother IEE studies (e.g. Worredl al.
2009).

7.1 Policies from the developing world
Many developing countries have some form of teabgltransfer and cooperation policies.
These can range from duties on some foreign matwréat goods in Africa in an effort to
encourage local industry development in these ateaactive research and development
programmes targeting indigenous energy efficiemohnologies which have been encouraged
in the policies of a number of Asian countries irthg India, Sri Lanka, Vietnam, China and
the Philippines (Thiruchelvaset al 2003).

One mechanism through which to promote IEE tectgietin developing countries is through
the activities of the Global Environmental Facili@EF). The GEF was launched as a pilot
project of the World Bank in 1991. It was restruetliin 1994, consisting of a Governing

Council, a Secretariat housed within the World Bancientific and Technical Advisory Panel
(STAP), and three Implementing Agencies, respoasiiolr developing and implementing

projects (Verbeken 2009).

According to Verbeken (2009)’s study of technoldmnsfer within the GEF, as of 2008, the
organization had funded over 30 projects to engruithe adoption of IEE technologies in
developing countries. While not all of these prtgdtave had evaluations conducted at present,

a number of lessons learned have emerged from some.

For example, in a GEF project aimed at encouragiegadoption of more efficient boilers in

the coal industry (smaller power plants) in Chirzal ta number of strengths and weaknesses.
One criticism of the project was that it took t@md to get up and running. In this case, the
project began in 1994, but technology licenses eetwthe boiler manufacturers (largely based
in industrialized nations) and auxiliary equipmeardnufacturers (generally in China) happened
only between 1997-2000. This eight-year period samumber of changes in personnel and
responsible agencies. As Adhikaetial (2008) point out, the original Chinese government
agency charged with oversight of the project, thaistry of Machinery, became reorganized

over the time period and was no longer a minisbpe reason for the delay was because

companies that ‘owned’ much of the technology wetactant to engage in the project, due to
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IP concerns. “The project had to engage in severaids of international competitive bidding
for technology licenses, as the interest and wgtiigss of foreign suppliers to transfer technical

know-how proved elusive or fickle” (Birner and Maut 2005, p. 1770).

Other reasons for the delay include the fact thetGEF offered only a small amount of money
(on a per firm basis) to pay for technology licensend the money offered was only a one-time
deal, rather than opportunities for ongoing improeats of the technologies — so many firms,
with state of the art technology, found it not ® Worth it. Also, one technical issue was the
fact that the boilers burn raw Chinese coal (natoamal requirement for boilers designed
outside of China). Moreover, the bureaucracy inedl{through the World Bank, acting as the
GEF project implementing agency) further delayedti@xts. A further aspect also considered
key in the delay was the fact that many boiler nfacturers did not agree with the terms
offered by the Chinese. A key sticking point waattthe Chinese government, rather than an
individual firm, would own the license. As indicdteabove, this concerned a number of
potential firms regarding IP issues even thoughGh@ese government would select Chinese
firms to receive the license but the foreign sumphad to agree on the selection and would

receive royalties (Birner and Martinot 2005).

At the same time, Birner and Martinot (2005) indécthat the GEF project had a positive effect
on the industrial boiler market as people in Chbecame aware of these more efficient

technologies, and some firms outside the prograamopted them.

Another GEF project aimed at encouraging the ustEBf practices and technologies in the
Steel Re-Rolling Mills (SRRM) in India also hightitp some technology transfer strengths and
weaknesses. The project was discussed in Sectioh # relation to ESCOs. But there are

other aspects important to understand.

To recap, project activities consisted of providinfprmation to firms about EcoTech options
and technologies, benchmarking services for firegarding energy efficient technologies, a
resource centre, and assistance through the U S8@Ds, and while the hope was to have 20 of
30 firms actively participate in the program, onipe were involved and only a few of the nine

were even considering EE investments.

There were a number of challenges to the progranmmaddition to their being reluctance on

the part of ESCOs and firm owners to engage wiin amother, benchmarking India’s SRRM
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firms against international steel process was aa@mplicable as the technologies in India were
out of date and the sizes of plants were much smabther factors hindering the project’s
success included the fact that as of 2007 the Btdaktry in India was booming — increasing
production to keep pace demand was consideredrkélyer than EE projects, which could
require time in which the equipment was not in atien. Based on these outcomes, some
recommendations from project evaluators includddcais on engaging local players and on
capacity building — not just among SRRM units, lgo domestic equipment providers,
consultant and other key industry players. Anotregommendation was that rather than
focusing on state-of-the-art technologies, attentio more appropriate package of technologies
should be encouraged. Finally, project evaluatoi®ed similar views to SPRU’s notion that
technology transfer must include longer term capdmiilding efforts; a part of a wider process
of building up technological capacity and indigemomnnovation in developing countries
(Verbeken 2009).

Two projects from TERI regarding the adoption oElEchnologies among Indian SMEs in the
glass and foundry sectors respectively also prosaae insights. One attribute of the project
that was considered a strength was the fact thatethvere a number of domestic and
international players working together, each plgyandistinctive role. Foreign players included
the British firms and the British trade associagidnvolved in leading edge technologies in
these sectors at the time of project implementatl®®0s-2000s), as well as the Swiss Agency
for Development and Cooperation (SDC). The resplelctdian environmental institution TERI
served as a conduit to facilitate the flow of equgmt, skills and knowledge from the foreigners
to the Indian SMEs.

One way in which these projects attempted to addrey potential intellectual property rights
(IPRs) was through how SDC designed their bilatasaistance programme. Basically, the idea
of SDC was to initiate technology cooperation atarly stage of the technology development
cycle — recognizing that major modifications woulel needed to the British designs to adapt
them to the Indian environment — making the teabgwlunique. British partners were willing
to provide their equipment and expertise to thaberoplayers. SDC and TERI's agreement
indicated that both groups would decide whethenalrto patent innovations resulting from
their cooperation. Ultimately, SDC and TERI deciaed to patent the resulting innovations in
the interest of further disseminating these teabgies (Pal 2006; Sethi and Ghosh 2008 (eds)).
That said, the fact that these partners came tegethan early stage and agreed on how to

address potential IPR issues, is considered oreessiof the project. Other work on low carbon
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energy technologies in India including hybrid védscand solar photovoltaic technologies, also
indicates that early collaboration is a promisingeaa to ensure successful technology
cooperation (Malletét al. 2009).

In the glass sector, in 2008 about half of the madoB0 pot furnace units in the SME cluster of
the project (the glass sector in Firozabad) wenmeguthe TERI design, while another 30 were
using the concept. In the foundry sector howewely about 1% of SMEs were using the TERI
design. That said, there were two important difiees between the two TERI projects. First of
all, the glass project was concentrated in one atiea city of Firozabad, where nearly all glass
bangles in India are made as well as other lowevglass items (e.g. bowls, lamp shades, etc.)
(Sethi and Ghosh (eds) 2008), versus the foundiysimy which has a number of different
clusters in different parts of the country (e.ge tHowrah cluster in Eastern India makes low
value iron castings like manhole covers and pipesthe Rajkot cluster in western India mainly
produces grey iron castings for the local diesegirindustry (Pal 2006). Secondly, related to
Section 4.3(institutional, regulatory and legal policies),December 1996, the Indian Supreme
Court ruled that industries located within the Tegpezium Zone (TTZ), and area 10 400 km2
surrounding the Taj Mahal and which includes thg of Firozabad switch from coal to other
alternative fuels and they were given one yeamwotea As the cluster had been based in the city

for many generations (see. Sethi and Ghosh (ed8, 20 19 for further details).

8 Key considerations for successful IEE policies inaleloping countries

A wide range of energy efficiency policies have bagroduced with in developing countries,
but they appear to have met with mixed successluitian is generally either absent or poor
and the available studies vary widely in their noelitiogical quality. However, a number of
considerations have emerged from this review efdiure which can provide some guidance to

policy makers, practitioners and academics workinttis area.

8.1 Systemic or sector-wide approach to IEE policieg anore effective
The first key consideration is thaystemic or sector-wide approacheto IEE policies have
been more effective. For instance, Ciccorzial (2002) assess five UNEP projects in
developing countries and stress the need for comgitary strategies and measures for the
participating sectors (i.e. not only individualrfis, but also governments, academia, the media
and trade associations). In a similar manner, Thielvamet al (2003), in their study of Asian
SMEs, argue that a systemic, targeted approaakedead, tailored specifically to SMEs in order

to help with the adoption of IEE technologies. &ant well-known example of addressing EE
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at the systemic level (industry and beyond) ispghasing out of incandescent lights (through

prohibiting their sale, etc.) in a number of coiedrafter 2010 (Ayres 2009).

Addressing IEE in this way is particularly importam developing countries because on a day-
to-day basis, many firms give little thought to myyeefficiency and environmental pollution.
Rather, decisions on what technology or fuel to aiebased on convenience, availability of

supply and knowledge of price, acceptability, éftiruchelvamet al. 2003).

Of the studies assessing policies and programm&edtion 4, many of the more successful
ones included partnerships involving various sa&cter public, private, academic and
communities -- and engagement at the local lev&k finding is particularly important because
policies and programmes on IEE in developing natiare often established by federal or state
governmental agencies, or international organinatién assessing the effectiveness of several
projects involving cleaner production, Evans andnHar (2003) assert that “engaging local
community organizations is key”. Furthermore ifrigoortant to focus on actors from various
sectors. Using evidence from their project assesgntevans and Hamner also argue that

behaviour change as much as technology change pesmleaner production.

8.2 IEE policies are a high priority for technology tmesfer for a number of developing
countries

Under the United Nations Framework Convention om&le Change (UNFCCC), a number of
developing countries (23) identified priority techogies to help them mitigate and adapt to the
effects of climate change through a Technology Ne&ssessment (TNA) exercise. As shown
in Figure 8.1lbelow.energy (92 % of Parties) andndustry (79 %) were the two most
commonly cited priority areas for mitigation techlogies versus other sectors such as
agriculture and forestry (33%) and waste managerf®9%0). Within industry, specific areas
noted by developing countries were industrial eypegfficiency technologies generally
speaking, boilers, high efficiency motors, furnacasd sectors noted by Parties were cement,
steel, bread baking and mining (UNFCCC 2006, p. 11)
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Figure 8.1 Key sectors indicated by developing cotmes as being priority to help mitigate climate

change effects
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In Adhikari et al (2008)'s survey of priority technologies for th®& in Thailand a similar
story emerged - IEE technologies were consideredrbst important type of technology (25
stakeholders ranked electricity for industry ashhémd very high and 22 stakeholders ranked
IEE as high and very high). “Since, there is a hagesumption of energy in the industrial
processes; almost every stakeholder thinks thatrggnefficiency techniques should be
implemented in every industrial process so thatctiressumption could be minimized to certain
extent.” (2008, p. 2128).

8.3 IEE policies must have a long-term time horizon
A similar theme among studies in developing coestfe.g. see Verbeken 2009 noting a GEF
project on EE in Malaysia for example) regardindE Igolicies and programmes stresses the

need for policy makers to approach promotion ofrgynesfficiency using a time horizon of
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decades, and to continue efforts, rather than stgmmnd starting programmes depending on the

political personnel in power, in order to see @algress in this area.

8.4 International IEE programmes make a difference
This examination of studies assessing the effentise of IEE policies and programmes also
indicate that the implementation of these projéctand of themselves have generally had a
positive effect on encouraging uptake of theseneldgies. In developing countries, where
domestic governments may not have the capacityitiative to take on these policies and
programmesjnternational programmes are particularly key in instigating IEE change

among firms (e.g. such as those conducted by UN agencies sSUdNHO or UNEP).

For instance, Birner and Martinot (2005) assert thahree of the ten GEF EE projects (not

only industry but some across the board) the pojlemselves affected change within markets
in the following ways: a) the projects increasegeastations among industry players that there
would be more interest and investment in EE pragjuis) the projects increased awareness
regarding energy savings possibilities, and c)pitogects encouraged players to “increase their
market presence, develop prototypes, and act titiggotheir products to take advantage of the
project” (2005, p. 1777).

Thiruchelvamet al (2003) also provide an example of a successfiyeproun by UNIDO in
partnership with the Swedish International DevelepmCooperation Agency (SIDA) and the
Department of Science, Technology and Environm@@STE) in Vietnam from 1995-1997. In
this case study, there were five demonstrationeptsjin food, paper and textile processing
facilities. These projects were considered sucukbsitause the returns were quick and savings
were substantial (a total investment of US$242, @fi0all five projects was required, the

average pay back period was three months ands@ataigs were about US$962, 000 per year).
Thiruchelvamet al (2003) also provide examples from India and Snkaaof low cost / quick

return EE projects targeting SMEs, but it is neaclwhich agency was responsible for running

these projects (e.g. a domestic or internationahey). See Box 6.1 below.
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Box 6.1  Two examples of energy efficiency projecis SMEs (India and Sri Lanka)

Low investment, quick returns

Country: India

Program: Replacement of conventional motors with energy efficient motors in ring frames in spinning mills (textile industry)
Qutcome

Investment: US $375

Savings: US $426 per annum

Payback period: 16 months

Country: St

Lanka

Program: Providing ceramic wool insulation to prevent heat loss in a biomass fired kiln in roof tile industry

Outcome:

Investment: US 51400

Savings: US § 1110 per annum 50% saving of fire wood, 50% reduction on dust and emissions resulting in a cleaner environment

Payback period: 15 months

Dnw &
Source: Thiruchelvanmet al. (2003), p. 982.

Another mechanism through which to promote thesfiemof IEE technologies is through the
CDM. However, less attention was placed on this &g another contributor to the UNIDO
report (Joachim Schleich, Wolfgang Eichhammer aolids Fleiter) is undertaking research in
this area. Nevertheless, it is important to und@dtthat for many EE projects to happen in
developing countries, the CDM is considered a aaitichannel. For example, although not
targeting industry specifically, the country of Glhashas made important strides to develop and
implement an appliance standard (no other Africation, except for South Africa, has done as
much work in this area). But, any attempts at anga&n appliance standard in Ghana require
financial investment and political will, as well a®re technical issues such as a local appliance
testing lab facility. Any such lab would likely reige the use of technology from elsewhere, as
well as a budget and start up funds. The CDM cqutte to be one such channel through
which Ghana could see such a lab comes to frujf@izumi 2007).

8.5 IEE policies must be tailored to the specific neaafshe country and sector
One key message that has been reverberating thrigglvarious studies examining IEE
policies and programmes in developing countrighésimportance of tailoring IEE policies to
the context. For example, as indicated in the eratitin of studies assessing the barriers to the
use of IEE technologies in the cement sector glplalour Part 1 report, and noted again in
Part 2, a key concern for industry stakeholders t@akeep the ceramic kilns operating —
shutting them down to install energy efficient gouent would negatively affect their integrity.
Other studies also reiterate this view, such asr®lloet al (2009), who states that when

examining IEE policies and programmes, it is imaottto establish “whether the benefits to
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society outweigh the cost of these programmes athn other instruments would have been

more cost effective has to be evaluated on a casade basis” (2009, p. 18).

For example, Rock and Angel (2005)'s book examirdngumber of industries in East Asia
indicate that, generally speaking, empirical eviadempoints to the importance of firm level
learning in order to ensure real energy efficieany environmental improvements in the use of
foreign technologies. However, they acknowledgéd fimen level learning is dependent on a
number of factors including how the sector is dtrited, the path dependency of firms, the
openness of an economy to receive foreign invegtniechnology and trade, etc. One sector-
specific aspect they note is particular to the ceniedustry, which consolidated at a global

scale in the 1980s, affording opportunities famBrworldwide to learn.

Another aspect related to the particular situattbra country comes from a study in China
which asserts that many firms in China (whethedipulr private sector) are used to following
government programmes as that country is highlyrabred and the government has played a
dominant role (EEPC India).
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