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Abstract

The consumption of natural resources (e.g. raw material, water & energy) in the industries is
bringing welfare to the society but per unit of product from the industry is linked with the genera-
tion of environmental pollutants and emissions. Resource constraints and climate crisis have
come into focus globally; particularly it has become one of the major concerns in the Asia Pacific
region. At present, the countries in the Asia Pacific use resources three times greater than the rest
of the world to generate one unit of GDP. These countries are more vulnerable to the impacts of
resource constraints and climate change. Resource Efficient and Cleaner Production (RECP) has
come as a preventive environmental measure to facilitate pollution prevention and reduce carbon
intensity per unit of products along with financial profit of the industry. Bangladesh has been con-
sidered as one of the transition economies in the South Asia. Industrial sector supports second
largest share to the GDP of Bangladesh. The industrial productivity in the country is solely depen-
dent on the locally available natural gas and imported raw materials. Energy Efficiency (EE) and
Cleaner Production (CP) measures in the industry can facilitate the promotion of low carbon in-
dustrial development through pollution prevention and energy conservation. The main objective
of this research is to identify the policy instruments for the promotion of low carbon industrial
development in Bangladesh within RECP framework. In this research, ceramics sector has been
taken as a research unit. Based on the research objective, three research strategies have been fol-
lowed which are: 1) review of the existing Environmental Policy, Industrial Policy and Energy Pol-
icy of Bangladesh, 2) review of the relevant measures adopted in the regional countries, and 3)
case study in a ceramic industry. Stakeholder consultation has been conducted to identify appro-
priate policy instruments based on multi-criteria evaluation. Through this research, eleven policy
instruments have been identified in connection with the promotion of RECP measures in the
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country with the target of developing low carbon industrial operation. Among the eleven policy
instruments seven policy instruments have been identified as prioritized policy instruments
based on multi-criteria evaluation through stakeholder consultation. Apart from the prioritized
policy instruments the Government of Bangladesh (GoB) has to make realistic sector wise policies
and specific policy targets to be achieved within timeline. The GoB has to increase consistency
among the policies, strengthen coordination among the relevant institutions, and apply mix of
policy instruments.

Keywords

Cleaner Production, Low Carbon Industry, Policy Instrument, Pollution Prevention,
Resource Efficient

1. Introduction
1.1. Background

In the planet of limited natural resources with higher need of consumption to boost economic growth where it
has become a major challenge to ensure such a consumption pattern of resources that creates less environmental
pressure. There is a question whether greenhouse gases (GHGs) emissions have been decoupled from the eco-
nomic growth and industrial production? From the point of view of energy use in the industry it can be said that
yes there is great influence on GHG emissions due to increased industrial activities since the source of energy
for industrial production is still now dominated by fossil fuels. It has been estimated that there was 12 GtCO,-eq
(25% of all GHGs) emissions from industrial sector globally in 2005 (IPCC, 2007). A strong correlation be-
tween material consumption and energy related CO, emission has been found by research and it has been shown
that growing levels of resource consumption implies increased CO, emissions [1]. Their results show that ma-
terial metabolism and energy-related CO, emissions are closely linked across emerging economies at different
development stages and with very different levels of per capita GDP. In the study, it has been said that if no ef-
fective policies are implemented that drastically increase resource efficiency, growth in GDP per capita may re-
sult in an almost linear growth of material consumption and energy related CO, emissions. They concluded that
increasing resource efficiency can be a key strategy to achieve the objective of making future economic growth
in Asia “greener” and to further decouple growth from material consumption and energy related CO, emissions.
Resource Efficient and Cleaner Production (RECP) is a pathway planned to facilitate efficient use of re-
sources (e.g. raw materials, water and energy) to prevent environment pollution and reduce carbon emission
from the industrial activities. RECP has also been planned to help enterprises to do more with less providing
more value with less environmental impact and better economic and ecological efficiency. Therefore, RECP is
considered as one of the key approaches to low carbon industry. Low carbon industry ensures reduction of
energy intensity and GHG emissions through dematerializing of products, increasing process efficiency, mini-
mizing process emissions, switching to low carbon inputs and closing the carbon loop [2]. Policy-makers [3] and
academic analysts [4] have recently argued that a low carbon transition could take the form of a “low carbon
industrial revolution”. The pathways of low carbon industry have synergy with the concept of Green Industry.
Green industry” being a part of the green economy? strategy has been taken into consideration to ensure uninter-
rupted industrial growth with efficient use of materials and energy along with supporting climate change mitiga-
tion option. Hence, RECP has been defined as the continuous application of preventive environmental strategies
to process, products and services to increase efficiency and reduce risks to humans and the environment [5].

Green industry promotes sustainable patterns of production and consumption i.e. the patterns that are resource and energy efficient,
low-carbon and low waste, non-polluting and safe, and which produce products that are responsibly managed throughout their lifestyle. The
Green Industry agenda covers the greening of industries, under which all industries continuously improve their resource productivity and
environmental performance (UNIDO Green Industry, Vienna, May 2011).

Green economy has been defined as one that results in improved human well-being and social equity, while significantly reducing envi-
ronmental risks and ecological scarcities. In its simplest expression, a green economy can be thought of as one which is low carbon, resource

efficient and socially inclusive (UNEP, 2011).
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Rationale use of resources in the input process, reducing the loss of materials & cost, reducing the pollution in-
tensity, reusing and/or recycling the maximum of the primary inputs & packaging materials and improving en-
vironmental performance over the industrial production processes are considered vital to build the foundation
for new and more sustainable production model [6].

1.2. Problem Statement

Developing countries in the Asia-Pacific have obtained rapid economic growth in recent years brought about by
globalization and export led growth. Bangladesh as a low income® country in South Asia has achieved tremend-
ous success in industrial growth. The Government of Bangladesh (GoB) has the ambition to be a middle income
country by 2021. Moreover, Goldman Sachs* names Bangladesh in its list of “Next 11” countries (those most
likely to become one of the world’s largest economies after the BRIC® nations) and the country is one of JP
Morgan’s “Frontier® Five” economies. These predictions are based on the rapid economic growth facilitated by
the rising industrial growth. In the fiscal year 2011-2012, the industrial sector provided the second largest share
to Gross Domestic Product (GDP) in Bangladesh which was 31.26% (Bangladesh Economic Review FY
2012-2013, MoF). Besides, the GoB has made a target to obtain 40% share of the GDP from the industrial sector
by 2021. The energy intensive manufacturing sector in Bangladesh includes chemicals (fertilizer), ceramics,
cement, paper & pulp, and iron & steel industry. The main energy input in those energy intensive industries is
natural gas which fully comes from domestic supply sources. The industrial sector is the second largest consum-
er (121.5 billion cubic meters) of the total natural gas production (708.90 billion cubic meters) in the fiscal year
2010-2011 of the country [7]. Eventually, the production of the manufacturing industries completely depends on
the domestic natural gas supply. Hence, formulating appropriate policies with time befitting policy instruments
are essential to reduce energy consumption in the manufacturing business (input-process-output) operation.
Making the energy intensive industries low carbon intensive (e.g. through applying RECP strategy) will not only
serve climate agenda (e.g. reduction of energy intensity and GHG emissions) but also bring financial benefit of
the manufacturing business through operational cost savings and productivity, and after all serve environmental
objectives (e.g. pollution prevention) and the society (e.g. improved human environment).

Bangladesh as a non-Annex-1 country has no GHG-emission reduction commitments within the frameworks
of the international agreements. With a view to preventing environmental pollution and protecting the natural
environmental in the country, the GoB has formulated legal and institutional framework. Under the legal
framework Environmental Conservation Act (formulated in 1995) and Environmental Conservation Rules (for-
mulated in 1997) have been formulated in connection with the National Environmental Policy (formulated in
1992) by the GoB. The Department of Environment (DoE) of GoB has been implementing the above legal
frameworks along with other relevant policies, action plans and strategies under the Ministry of Environment
and Forest (MoEF). The Ministry of Industry in the country has formulated an Industrial Policy where the provi-
sion of environmental protection has been illustrated. The Ministry of Power, Energy and Mineral Resources
(MPEMR) has been following a National Energy Policy (formulated in 1995) and a Renewable Energy Policy
(formulated in 2008). There are no policies relevant to Cleaner Production, Resource Efficiency and/or Energy
Efficiency. Therefore, there are no direct bindings for the enterprises for efficient use of raw materials, water
and energy. In the study report of IFC [8], absence of policy, lack of willingness of the enterprises and lack of
access to finance have been identified as major barriers to promote energy efficiency in the industries of Ban-
gladesh.

1.3. Research Objective

The objective of the research is to identify the policy instruments to support strengthening RECP practice in the
existing industries and to implement RECP in the new industries to promote low carbon industrial development

®per capita income in Bangladesh swells to US$1044 (in the fiscal year 2012-2013) from the US$923 (in the base year 2005-2006). The
country with per capita incomeUS$1035 falls under low income country as per the database of World Bank
(http://data.worldbank.org/about/country-classifications/country-and-lending-groups#Low_income, accessed on 2 December 2013) whereas,
the country with US$1036-US$4085 per capita income falls under lower middle income country.

“The Goldman Sachs Group, Inc. is leading global investment banking, securities and investment management firm
(www.goldmansachs.com).

®BRIC nations include Brazil, Russia, India and China- top emerging economies labeled by Goldman Sachs
8JP Morgan is a leading financial service provider institution (www.jpmorgan.com, accessed on 20 July 2013)
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in Bangladesh. For the sake of the research objective, energy intensive industries have been selected as the
broader research area where ceramics sector has been planned to focus in this research work. Review of the ex-
isting policies, review of regional initiatives and case study in a large ceramic industry are the three objects for
data collection. Multi-criteria evaluation (MCE) method has been used for the identification of the appropriate
policy instruments. Stakeholder consultation has been conducted to support MCE of policy instruments. Rec-
ommendations have been provided for the formulation of policy instruments to promote low carbon industrial
development in the country.

1.4. Research Question

With a view to achieving the above stated research objective one main research question and three sub research
questions supporting the main research question have been made which are as follows:
Main Research Question-
What policy instruments can be applied to promote low carbon industrial development in Bangladesh?
Sub Research Questions-
1) What are the current policy instruments to promote low carbon industrial development in Bangladesh?
2) What are the measures related to the RECP framework adopted in the regional countries?
3) What are the current practices in terms of energy management in the ceramics manufacturing sector?

2. Materials and Methods
2.1. Data Collection

This research is a practice oriented research which will intervene to find out the policy instruments to promote
low carbon industrial development in Bangladesh. Three research objects have been studied which are as fol-
lows:

1) Existing policies;

2) Measures adopted related to the RECP concept in the regional countries; and

3) Representative company in the Bangladesh ceramics industry.

The above three research objects have been studied through two research strategies to collect data. Desk re-
search strategy has been applied to conduct the review of existing policies and the measures adopted related to
the RECP concept in the three regional countries (Thailand, Vietnam and Philippines). Case study as a research
strategy has been followed to evaluate the current energy management practices in a ceramic manufacturing
company. After the study of the three objects applying two research strategies different policy instruments have
been identified in connection with the promotion of low carbon industrial development in the country. Finally,
multi-criteria have been applied to evaluate the identified policy instruments in order to find out the preferred
policy instruments which can be applied to motivate the energy intensive industries towards the adoption of EE
and CP measures which eventually answers the main research question. It has already mentioned that single case
study has been chosen in this research because of limited timeframe of the research project. The researcher
thinks that selection of several cases (e.g. several ceramics manufacturing companies) could provide better pic-
ture about the Energy Management practices in case of energy intensive industries in Bangladesh. The research-
er also thinks that the participation of all the relevant stakeholders for multi-criteria evaluation of the policy in-
struments could provide more appropriate policy instruments for implementing EE and CP measures within
RECP framework in Bangladesh.

2.2. Data Analysis

After the study of the three research objects (review of national policies, review of regional initiatives and case
study), some data/information have been made. This information refers to the policy instruments. Based on the
review of regional initiatives, case study and stakeholder consultation, some policy instruments have been iden-
tified through screening. The identified policy instruments are then evaluated based on multi-criteria (method
applied by Konidari and Mavrakis [9]. Multi-criteria evaluation (MCE) of policy instruments has been done
through stakeholder consultation. Finally, the most preferred policy instruments have been found out to promote
low carbon industrial development within RECP framework in Bangladesh. Environmental performance, politi-
cal acceptability and feasibility of implementation are the three main criteria based on which policy instruments
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have been evaluated. Each main criterion has also sub criteria (Figure 1). Each policy instrument has been eva-
luated based on the weighting value (3 for significant, 2 for moderate, 1 for low and 0 for insignificant) given
for each sub criteria. Each stakeholder has filled up one MCE table. Policy instruments have been prioritized
based on the maximum sum of weighting value given for each policy instrument.

3. Results and Discussion
3.1. Existing Policy Instruments in Bangladesh

There are sector wise policies such as National Environmental Policy (1992), National Energy Policy (1995) and
Industrial Policy (2005) in Bangladesh. Under the National Environmental Policy the Government of Bangla-
desh has formulated the Environmental Conservation Act (1995) and the Environmental Conservation Rules
(1997) along with other sector specific regulatory policies and voluntary strategies like 3R Strategy (2010). Af-
ter the formulation of the National Environmental Policy the regulatory authority (Department of Environment)
has applied environmental control and enforcement policy instruments to ensure that industries are complying
with the national environmental standards. The Bangladesh Council for Scientific and Industrial Research
(BCSIR) institute under the Ministry of Science and Technology has been conducting research on different in-
dustrial processes. This institute has also been doing research in ceramics, energy conservation, renewable
energy, environmental pollution and in many other areas. In order to enhance the use of renewable energy tech-
nologies, the GoB has been providing fiscal incentives under the Renewable Energy Policy (2008). At present;
the GoB does not provide any kind of subsidy and/or fiscal incentives for energy efficiency and cleaner produc-
tion. The following three policy instruments are in practice in Bangladesh in terms of resource efficiency and
cleaner production in the industries:

* Environmental Control & Enforcement;

* Research & Development; and

¢ Fiscal Incentives (only in promoting renewable energy technology).

3.2. Barriers to Promote Low Carbon Industry

Major Barriers to Promote Low Carbon Industry in Bangladesh within the RECP Framework are:

Main Criteria Sub Criteria
Direct GHG Emissions Reduction
Environmental
Performance Indirect GHG Emissions Reduction
Competitiveness
- Political Flexibility
Multi-Criteria Acceptability
Stringency
Implementation Network
Feasibility of
. Administrative Feasibility
Implementatio
Financial Feasibility

Figure 1. Flow chart of multi-criteria. Source: [9].

@
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a)

b)

c)

d)

e)

1))

Command & Control Approach: The “command and control” approach follows enforcement of the existing
regulations by compulsion and coercion where polluters are penalized if failed to comply with discharge/
emission standard. The present national policy and rules are not adequately harmonized with the needs and
capabilities of regulatory institutions and industries (3R Strategy, 2010, p. 5). Merely coercion without as-
sistance (e.g. financial, technical) and cooperation (e.g. technology transfer) to the industries may not moti-
vate the respective top management of the industries to adopt any measures of RECP strategy.

Lack of Incentives: No incentive or support is available from government to promote and support cleaner
production practices amongst the industries (3R Strategy, 2010, p. 5). Even industries do not get any finan-
cial support for the import of energy efficient and cleaner technology.

Lack of Institutional Capacity: In order to implement the policy measures outlined in the policies the respec-
tive institutions are not capable in terms of technical capacity and human resources (stakeholder consultation,
2013).The personnel of the regulatory institutions during consultation replied that there are lack of experts of
the regulatory institutions (Department of Environment, Ministry of Industry, and Ministry of Power, Energy
& Mineral Resources) on energy efficiency and cleaner production measures.

Lack of Coordination: There is lack of coordination among the government institutions in implementing dif-
ferent policy measures outlined in the policies (Stakeholder Consultation, 2013). The DoE has introduced the
National Environmental Policy, the Ministry of Industry has formulated Industrial Policy and the Ministry of
Power, Energy & Mineral Resources has instigated a National Energy Policy, but there have been no steps
taken to initiate any integrated actions to promote energy efficiency and cleaner production measures in the
country so far (Stakeholder Consultation, 2013). In this case, the private sector stakeholders (e.g. enterprises,
national NGOs, civil society, and banks) can come forwards in order to build up coordination between the
ministries and the relevant international organizations (e.g. UNIDO, UNEP, international donor organiza-
tions).

Lack of Awareness, Education & Training: The owners/managers of the industries give less priority taking
the relevant measures like energy efficiency and pollution prevention. This happens because of not having
clear knowledge about the social, environmental and economic benefits of adopting any measures of RECP.
Besides, the respective regulatory authorities did not take any initiatives to make industries aware of the
benefits of energy efficient and cleaner production measures. No academic programmes related to RECP are
offered at any educational institutions in Bangladesh although there are courses related to both energy and
environment. There are limited training institutions which provide training on energy efficiency and cleaner
production to the staffs of the industries in the country.

Lack of Finance: The GoB does not provide any financial support to the industries in line with the adoption
of any measures like energy efficiency and cleaner production. Therefore industries also do not get any fi-
nancial support (e.g. soft loan, tax & vat reduction) to import energy efficient and environmentally sound
technologies. Moreover, financing institutions (e.g. Bank) do not have a sound knowledge regarding eco-
nomic benefit of adopting the measures of energy efficiency and cleaner production to provide financial
support to the industries.

Lower Tariff of Electricity and Natural Gas: The price of electricity and natural gas supplied to the industries
is comparatively cheaper. The production cost of electricity generated in the captive power plant by natural
gas in most of the manufacturing industries is BDT 2.5 per kWh. The study of IFC [8] indicated that the util-
ity cost of the industries in Bangladesh has less significance on the overall production cost and productivity.
As a result, measures to bring in efficiency in energy consumption get little or no importance to the entre-
preneurs [8]. An energy advisor of the Ministry of Power, Energy & Mineral Resources during stakeholder
consultation has also replied that due to the lower tariff of electricity and natural gas the owner of an indus-
try gives less priority on adopting any measures for energy efficiency.

3.3. Lessons Learnt from the Review of the Regional Initiatives

From the review it has been seen that a mix of policy instruments have been applied in the three countries
(Thailand, Vietnam and Philippines). It has been observed that these countries have been following the policy
instruments which are mostly motivating and supportive. Based on the review of regional initiatives, the meas-
ures adopted by those countries are summarized as follows:

Setting Realistic Policy Objective and Target:
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Each policy should have realistic policy objective and target delineating a specific timeline. Thailand has
made “20 Years Energy Efficiency Development Plan (2011-2030)” with the target of reducing energy intensity
by 25% in 2030 compared with that in 2005 through increasing energy efficiency in all sectors. Vietnam has
made “the Strategy on Cleaner Industrial Production to 2020 with the target of 50% of industrial production
establishments shall adopt cleaner production by 2020.

* Application of Mix of Policy Instrument (reward/penalty, motivate & support):

There can be seen that there are mix of regulatory, motivating and supporting policy instruments in Thailand
and Vietnam. Philippines have in most cases applied motivating and supporting policy instruments. Under the
regulatory policy instruments the government can charge a penalty if the industry does not meet the provision
set out in the particular policy. Cooperative policy instruments can provide reward (e.g. green certificate) if any
industry obtains success in meeting the provision of the policy. Motivating (e.g. fiscal incentives, soft loan) and
supporting (e.g. information, education & Training) policy instruments influence the industry to adopt any par-
ticular measures related to resource efficient and cleaner production. The “20 Year Energy Efficiency Develop-
ment Plan (2011-2030)” of Thailand consists of both regulatory and cooperative policy instruments. Enforce-
ment of the existing Energy Conservation Promotion Act (1992), Establishment of Minimum Energy Perfor-
mance Standards (MEPS) and Energy Efficiency Labeling are the three regulatory policy instruments under the
above plan. Funding for the amount of energy saving achieved is the cooperative policy instrument. Vietnam has
formulated the Law on Economical and Efficient Use of Energy in 2010 where economic, research & educa-
tional, cooperation and informational instruments have been included as the measures of the law. In “The Strat-
egy on Cleaner Industrial Production to 2020 of Vietnam, establishment of information center, providing tech-
nical assistance, building up a network of organizations, and financing are the policy instruments illustrated in
the strategy. Philippines has also applied different cooperative policy instruments such as Economic (e.g. envi-
ronmental financing), Research & Educational (e.g. awareness & training), Cooperation (e.g. regional coopera-
tion) and Informational (e.g. national cleaner production center) through executing different projects, programs
and efforts.

» Establishment of Focal Point:

Establishing a focal point under the relevant ministry of the government works as a center of information dis-
semination related to resource efficiency and cleaner production application and measures. Enterprises can come
to the information center (focal point) for any relevant query and advice. Having one place where a company
can get comprehensive information reduces the time required to get appropriate information which is more effi-
cient for the company. In Thailand the Energy Policy and Planning Office (EPPO) and the Department of Alter-
native Energy Development and Efficiency are the two relevant focal points under the Ministry of Energy.
Vietnam has a National Cleaner Production Centre which provides training, advice and information related to
Cleaner Production and other related services to businesses, ministries, chambers of commerce and international
development partners. In Philippines there has Pollution Prevention Roundtable (P3R)’ as a focal point which
works to increase awareness of the need for, and benefits of Cleaner Production.

e Priority on Awareness Raising, Training, Education and Research Program:

Research and development policy instrument has been applied in Thailand, Vietnam and Philippines. The
policy instrument “raising awareness” among the enterprise has been followed with higher priority in the above
three countries about the options of energy efficiency and cleaner production. It is important to make enterprises
aware about the benefit of cleaner production and energy efficiency options. Making, entrepreneurs of the en-
terprises aware about the limited stock of the natural resources and the significance of conservation can motivate
them to take action. It can at least send the signal that prices for resources will increase in the future. In absence
of clear knowledge about the measures (EE & CP) and lack of skilled personnel for the operation and mainten-
ance of the measures enterprises show little interest to follow a particular policy instruments. Hence, it is neces-
sary for the government to arrange training and capacity building program both for the staff of the enterprises
and the regulatory authority. In the above three countries training and capacity building measures have been ap-
plied by the government with the aim of supporting the enterprises towards adopting energy efficiency and
cleaner production measures. Internship program under the tripartite collaboration among the government, in-
dustries and universities can be considered as a remarkable initiative taken in Thailand which has been started in
1996. Under the tripartite collaboration program in Thailand, government provides fund to the universities for

"http://www.p2.org/
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the research and development of solving the problems of the industries and innovate new measures in the field
of energy efficiency and cleaner production. This internship program has been able to propose 193 cleaner
technology options® during the period 2005-2008.

* Regional and International Cooperation:

Regional cooperation is essential to share the knowledge on the application of cleaner technology among the
regional countries. International cooperation is required for technology transfer, financing and technical support
from the developed countries to the developing countries. Asian Development Bank (ADB), World Bank (WB),
European Union (EU), German Technical Cooperation (GTZ), UNIDO, UNEP, USAID and many other interna-
tional organizations have come forward to help the developing Asian countries to adopt RECP strategy in the
industries. Thailand, Vietnam and Philippines have made collaboration with different regional and international
organizations for technology transfer, financing, technical assistance, capacity building through training and ar-
ranging education programs. For example technology transfer, a process of acquiring cleaner technologies as
well as necessary knowledge and skills from developed countries. The Government of the particular country can
play a pioneer role by initiating and supporting technology transfer. Developing countries like Thailand, Viet-
nam and Philippines have already started to follow technology transfer as a potential option of cooperation pol-
icy instruments. Bi- and/or multilateral agreements, cooperation with international development cooperation
agencies, promotion of foreign direct investments, and creation of local markets for environmental technology
are the major modes of applying cooperation policy instruments followed in Thailand, Vietnam and Philippines.

3.4. Gaps in the Current Practice of Energy Management in the Ceramic
Industry in Bangladesh

a) Absence of organizational policy

Organizational policy (signed by the top management) related to corporate environmental and energy man-
agement is an expression of commitment and also a working document which will help to initiate the process of
following options for energy efficiency and conservation. Most of the ceramics manufacturing industry in Ban-
gladesh does not have their own either corporate environmental management or energy management policy or
both of them with a realistic set of objectives and targets with a specific timeline for achieving them. It can be
mentioned that there are no legal binding which require enterprises having a corporate environmental and energy
management policy. RAK Ceramics has formulated an Environmental Policy which has been signed by the top
management but there are no target oriented visions and missions in their policy. No separate energy manage-
ment policy has been made in the RAK Ceramics Bangladesh Ltd.
b) Absence of organization/delegated personnel with responsibility

Organization and/or separate department consist of relevant skilled/trained personnel with clear delegation of
responsibility are considered necessary to implement policy and measure progress in reaching targets. RAK Ce-
ramics has employed personnel to deal with the issue of the Environmental Policy but clear delegation of re-
sponsibility, particularly for energy efficiency and conservation, throughout the management structure has not
been established.
c) Lack of documentation regarding the result of the measures taken

Documentation is essential to record achievements gained from each EE option applied to get efficient utili-
zation of energy. Documentation gives information which helps to get further action through drawing the atten-
tion of the top management. Documentation also assists to take corrective measures and facilitate taking invest-
ment decision for new measures. Monitoring and evaluation of the energy management options applied through
documentation were not in practice at RAK Ceramics (Bangladesh) Ltd.
d) Marketing/information dissemination

In Bangladesh there is no particular focal point (like a National Cleaner Production Centre in Vietnam) where
enterprises can come for advice regarding any options of energy management. A focal point will serve enter-
prises by providing information on energy auditing, EE measures, financing sources and ways of monitoring and
evaluation of the measures applied. In order to motivate more enterprises towards the practice of energy man-
agement, the achievements of enterprises (like RAK Ceramics Bangladesh Ltd.) with energy management can
be disseminated through leaflets, brochures and arranging conferences and seminars.

8Mungcharoen, T. (2009), “3R Policy and Related Activities in Thailand”, in Kojima, M. and E. Damanhuri (eds.), 3R Policies for Southeast
and East Asia. ERIA Research Project Report 2008-6-1, pp. 99-106. Jakarta: ERIA.
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e) Complexity of technological renovation

Cleaner technology is not readily available in Bangladesh. Enterprises are solely dependent on imported
technology. Therefore enterprises particularly SMEs find it difficult to conduct any technological renovation.
Besides, there is also a lack of technical experts on RECP. Enterprises think that technological renovation may
hamper their continuous production.

3.5. Identification of Policy Instruments

The existing policy instruments are not enough to promote RECP measures (EE and CP) in the industries of
Bangladesh. The review of regional initiatives also provides suggestions for the formulation of relevant policy
instruments. Gaps in the current energy management practice of ceramics manufacturing sector identified during
the case study also give some indications towards the formulation of the relevant policy instruments. From the
stakeholder consultations inputs were also made to help formulate relevant policy instruments in order to moti-
vate the enterprise to adopt different RECP options. Based on the review of regional initiatives, case study, and
stakeholder consultation eleven policy instruments have been identified (Table 1).

3.6. Evaluation of Policy Instruments

It can be mentioned that the performance of each policy instrument depends on the right selection according to
the intended policy target of a country. Evaluation of policy instruments can be done by the policy makers to se-
lect the most appropriate policy instruments for the specific country [10]. Evaluation of policy instruments is
also done in verifying the results and impacts of instruments in achieving policy objectives [11]. Evaluation of
policy instruments assists the government in identifying and optimizing the dynamics of policy instruments
more effectively [12]. Konidari and Mavrakis (2007) have applied multi-criteria evaluation method for the
quantitative evaluation of climate change mitigation policy instruments [9]. Blechinger and Shah (2011) have
followed multi-criteria evaluation of policy instruments to find out appropriate policy instruments for climate
change mitigation in the power generation sector of Trinidad and Tobago [13]. Multi-criteria evaluation method
is also used to measure the performance of each policy instruments in connection with the respective policy tar-
gets. The evaluation of the policy instruments based on multi-criteria can assist the policy maker in selecting
appropriate policy instruments based on the policy targets of Bangladesh.

In order to evaluate the policy instruments identified five representatives from the relevant stakeholder groups
(academician, policy maker, enterprise, environmental specialist, and consultant) have been consulted to ascer-
tain appropriate policy instruments with the target of low carbon industrial development within RECP frame-
work. Following the multi-criteria evaluation method applied by Konidari and Mavrakis [9], each policy instru-
ments have been evaluated based on mainly three criteria: 1) Environmental Performance; 2) Political Accepta-
bility; and 3) Feasibility of Implementation.

Table 1. Screening of policy instruments.

SI. No. Policy Instruments Regional Initiative Case Study Stakeholder Consultation
Environmental Control & Enforcement -
Environmental Financing
Research & Development

Education & Training

< 2 2 2

Technology Transfer
Eco labeling
Information Centre

Awareness Building

© ©® N o a0 b~ 0w DR
222 2 2 2 2 2 2

< 2 2

Fiscal Incentives

N
o

Restructure Energy Tariff - -

'
2 22 2 2 2 2 2 2 2 2

11. Regional and International Cooperation N v

Note: “\” refers suggested policy instrument; “-” refers not suggest.
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According to the evaluation of policy instruments (Table 2), it can be seen that six policy instruments (re-
gional & international cooperation, fiscal incentives, awareness building, technology transfer, education &
training and environmental financing) have obtained more than eighty weighting value. Fiscal incentives have
been given the first priority by the stakeholders (Figure 2). Awareness building and environmental financing
have been given the second and third highest priority respectively by the stakeholders. On the contrary, research
and development have been given seventh highest priority as a policy instruments which obtained weighting
value seventy seven. Restructure of energy tariff for industries has been given the lowest priority as a policy in-
strument. The identified seven policy instruments have been briefly elaborated in the following sections:

1) Fiscal Incentive: Fiscal incentive includes subsidy, freeing import tax, income tax exemption for promoting
resource efficient and cleaner technologies. Bangladesh has achieved success in disseminating solar home sys-
tem (SHS) by providing fiscal incentives under the renewable energy policy. The GoB has already achieved the
program’s target of disseminating SHS in the off grid rural areas. The initial target of disseminating 50,000 SHS

Regional and International Cooperation
Restructure Energy Tariff |

Fiscal Incentives

Awareness Building

Information Center/Focal Point

Eco Labeling

Technology Transfer

Policy Instruments

Education & Training

Research & Development
Environmental Financing
Environmental Control & Enforcement

30 40 50 60 70 80 90 100

Figure 2. Preferred policy instruments suggested by the stakeholders.

Table 2. Ranking policy instruments based on the sum of weighting value.

Environmental

Policy Instruments Academician  Policy Maker  Enterprise  Consultant Specialist Total Value
Interngfgrigln?:loi)npderation 18 18 13 5 18 82
Restructure Energy Tariff 0 9 11 16 9 45

Fiscal Incentives 19 17 20 18 18 92
Awareness Building 13 19 17 19 19 87
Information Centre/Focal Point 9 13 13 12 13 60
Eco labeling 13 13 12 12 12 62
Technology Transfer 17 15 17 17 15 81
Education & Training 17 15 15 18 17 82
Research & Development 15 15 13 16 18 77
Environmental Financing 16 17 15 18 17 83
Environmental Control 13 11 12 17 11 64

& Enforcement

Source: Stakeholder consultation, 2013.
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was achieved in August 2005. Up to November 2013, 2.67 million SHS have been installed and now the gov-
ernment has set the target of installing 6 million SHS by the year 2016°. This means that the provision of fiscal
incentives to the enterprises for the adoption of energy efficient and cleaner technologies can be an appropriate
policy instruments in Bangladesh.

2) Awareness Building: This includes making the enterprises, consumers, investors, government departments
and the other relevant stakeholders regarding aware of the RECP options and the associated social, environmen-
tal and economic benefits.

3) Environmental Financing: Through this policy instrument the interested industries will get soft loans and/or
grants from financing institutions (e.g. Banks) for adopting any measures related to the prevention of environ-
mental pollution, importing resource efficient and cleaner technology and doing renovation for energy efficiency.
The GoB by the help of the central bank can arrange the environmental financing programmes with the partici-
pation of the national and international financing institutions.

4) Education and Training: Education and training are required for capacity building of the respective stake-
holders (e.g. industries, regulatory institutions) and interested parties for promoting energy efficiency and clean-
er production measures. The personnel after education and training should be able to solve the problems of
energy management and cleaner production practices in their relevant discipline. They should be able for critical
thinking and innovating new solutions.

5) Regional and International Cooperation: This policy instrument includes cooperation among the regional
countries and building linkages with international institutions for financing, technology transfer and technical
support. UNIDO and UNEP [5] have been jointly co-operating the industries in developing and transition coun-
tries for the advancement of sustainable industrial development under the RECP program®®.

6) Technology Transfer: Technology transfer means importing technologies from the developed and regional
countries. Technology transfer also includes getting technical support from the developed countries and regional
countries. In this case, the GoB has to take initiatives to make cooperation with developed and regional countries
to import energy efficient and cleaner technologies.

7) Research and Development: The aim of research and development is to conduct investigatory work to en-
hance stock of knowledge and to use such knowledge for the innovation of cleaner technology. If a problem
(technical and non-technical) arises related to energy efficiency, energy management, and cleaner production in
an industry, the industry will then report to the research institute for assistance to solve the problem. Research
and development include applied research, basic research, and experimental development performed by the go-
vernmental departments, research institutes, universities, non-governmental research bodies and private compa-
nies. In Bangladesh, BCSIR is a research institute under the Ministry of Science and Technology which has been
conducting research on industrial process, fuel, pollution control and so on. Many universities of Bangladesh
have been providing academic program and conducting research related to the activities of the industries. No
academic program on energy efficiency and cleaner production has been provided in the country.

4. Conclusions

The efficient consumption of energy, water and raw materials in the industrial sector has become a global issue
at the context of resource constraints and climate crisis. The application of energy efficiency and cleaner pro-
duction measures can contribute to prevent environmental pollution and reduce GHG emissions to ensure
smooth and secure supply of raw materials, water and energy to the industries in order to keep up the continuity
of economic growth. Bangladesh as one of the transition economies in the South Asia has been developed in in-
dustrial sector. Industrial sector provides the second largest share to the GDP of Bangladesh. In spite of the for-
mulation of the environmental policies and legal frameworks the industrial pollution is still one of the major en-
vironmental problems in the country. The perceived decline of domestic natural gas has also become a major
concern since natural gas is the main source of energy input in the manufacturing industries in the country. The
production of natural gas in the country is decreasing gradually and it has been estimated that by the year 2030
total production of natural gas will be declined to half at current supply and consumption pattern. As a result, in
order to supply uninterrupted energy to the industries, the GoB has planned to use coal for the power generation
in the country. However, coal is a carbon intensive fossil fuel. There has been created a dispute regarding the

*http://www.idcol.org/energyProject.php (Accessed on 1 December 2014)
Whttp://recpnet.org/page/about-us (Accessed on 25 November 2013)
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use of coal for power generation in the country. Hence, the application of energy efficiency and cleaner produc-
tion measures from now can save energy as well as prevent environmental pollution which will facilitate low
carbon industrial development in the country and reduce tensions about the use of coal. The application of
RECP in the industries (energy intensive industries in particular) can help to attain energy saving and prevent
environmental pollution simultaneously. The study done by IFC (2012) has identified significant market poten-
tial in the industries of Bangladesh for sustainable energy finance for the financing institutions [8].

Based on the review of the existing policies, it has been seen that the GoB has formulated a number of appro-
priate policies which can be used to promote energy efficiency: National Environmental Policy (1992, revised in
2013), National Energy Policy (1995), Renewable Energy Policy (2008) and National Industrial Policy (2005,
revised in 2010). There are no specific policies related to EE and CP in Bangladesh. No study has been con-
ducted so far for the performance evaluation of the policies and the policy measures. A limited number of policy
instruments have been included in those policies. Among those policy instruments, environmental control and
enforcement have been mostly followed in the country. The GoB has been providing fiscal incentives through
tax exemption for businesses to supply (or import of) renewable energy technologies. The GoB has established
the Bangladesh Council for Scientific and industrial Research (BCSIR) organization to perform research on al-
ternative fuel and fuel efficiency, pollution prevention measures, industrial processes and so on. The existing
policy instruments need to be implemented properly. Command & control approach, lack of incentive, lack of
institutional capacity & coordination, lack of awareness, education & training and lack of finance were found
major barriers to promote low carbon industry within RECP framework in Bangladesh.

Through this study, eleven policy instruments have been identified for the application of RECP options.
Among the eleven policy instruments seven policy instruments have been given total ranking value more than
seventy by the stakeholders for multi-criteria evaluation of policy instruments which are as follows:

1) Fiscal incentive;

2) Awareness building;

3) Environmental financing;

4) Education and training;

5) Regional and international cooperation;

6) Technology transfer; and

7) Research and development.

The above stated seven policy instruments have been identified as prioritized policy instruments to promote
low carbon industrial development in Bangladesh following RECP framework. This means that the policy mak-
ers of Bangladesh have to prioritize particular policy instruments on the basis of environmental performance,
political acceptability and feasibility of implementation.
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