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A COUNTRY PROGRAMME CONTEXT
I Background

With an average growth rate in the gross domestic product of 5.8 per cent duning the first decade
of reforms (1992-2001), India is among the 10 fastest growing economies in the world, Primary
commercial energy demand grew almost three - fold at an annual rate of 6 per cent between 1981
and 2001, to reach 314.7 million tonnes of oil equivalent (MTOE). The Tenth Five-year Plan
proposes a shift in the focus of planning from merely resources to the policy, and institutional
changes. India, accounting for 3.5 per cent of world commercial energy demand in 2001, has
projected gross domestic product (GDP) growth of 8 per cent for the Tenth Five Year Plan. This
is expected to fuel the energy demand, which is expected to grow at 5.2 per cent anmually.

During the Ninth Five Year Plan, a need was felt to have Energy conservation Act and to
establish an apex institution to effectively implement a programme of eNergy conservation.
Energy efficiency and energy conservation is a multi - faceted activity and involve four major
sectors of the ecomomy - industry, tramsport, agriculture and domestic sectors. The Energy
Conservation Act, 2001 was passed which mandates the setting up of a Bureau of Energy
Efficiency (BEE). Although significant efforts have been made, but much desires to be fulfilled
with regard to small and medium scale sectors and unorganized sectors that create millions of
livelihoods, The Ministry of stecl, through the moposed project would bring about energy
efficient improvements in about 1200 operating steel re-rolling mills (SRRMs) in India —
establish yet again the need for private-public partnership in critical areas of development.

I Country Programme and Thematic Focus of UNDP

The energy linkages to environment arc widely known through the global warming and
associated impacts of Climate Change. The vulnersbility of specific regions and developing
countries in particular poses different threats and corresponding challenges to adaptation. The
protection and regeneration of the environment is vital for Sustainable Human Development.
UNDF addresses this challenge by focusing on local priorities as well as global environmental
issues. UNDP in India works closely with the Government in implementing its national agends.
The Ministry of Environment and Forests (MoEF) act as UNDP, India's technical focal point of
the Global environment Facility. UNDP-supported programmes focus, in an integrated way, on
different aspects of the environment: natural resources management, mult-level capacity
building for decision-making, mainstreaming global environment issues into the development
process, and information dissemination and advocacy.

UNDP assists the Government through a range of technical assistance programmes to provide
inputs to national policies and strategies for promoting environmentally sustainable solutions.
These programmes include clean technology demonstration, supporting the development of
national strategies and action plans, and the strengthening of national and regional institutions.
UNDP's environment strategy targets three types of interventions: biodiversity conservation,
natural resources management (e.g. water, forests), and clean energy technology promotion.

UNDP is the lead-implementing agency for the Global Environment Facility (GEF) in India.
India is the fifth largest recipient of GEF funding. Biodiversity and Climate Change are the key



focal areas for UNDP-GEF with emphasis mainly on technical assistance and capacity building,
Apart from global environmental considerations, GEF projects strongly reflect national priorities,
and are implemented in close collaboration with the Government. The present project reflects
commitment of UNDP to the natiomal direction and ownership. Partnership with government
agencies and civil society partners initiated under the first Country Cooperation Framework
(CCF- I, 1997-2002) will be vigorously pursued and strengthened through linkages with the new
Country Programme.

B. PROJECT BACKGROUND
I Development Context

1.1 Review of Energy Efficiency in Industrial Sector of India

India 15 currently world's seventh- largest consumer of energy, sixthlargest source of greenhouse
gas (GHG) emissions and second- fastest growing source of GHG emissions. The emissions are
expected to grow at a rate of 5% between 1990 and 2010, However, per capita energy
consumption and emissions have remained relatively low. The low per capita emissions (0.3
tonnes of carbon per person) are due to the large population. The industrial sector accounts for
over 50% of the total emissions, which is likely to grow five fold by 2020,

Out of the total energy consumption in industrial sector of India, approximately 65% is attributed

to the most energy ntensive industrics, namely, fertilizer, iron and steel, aluminum, cement,

paper and pulp. The end-use encrgy efficiency levels in these industrial sectors again are

comparatively low”, Consequently, with the growing energy demand, rising shortages and

spraling upward costs of energy, the energy efficiency improvement in the industrial sectar

gained national priority. Since 1980s, the government has introduced various policies and

mstitutional measures with active participation of the industry. The Approach Paper to the Tenth

Five-year Plan’ stresses the need for efficient use of energy resources to achieve sustainable

development. Some of the major efforts in the past are summarized below:

. Inter-Ministerial Working Group (IMWG) on Energy Conservation constituted for
directing national energy efficiency efforts.

. Petroleum Conservation Research Association (PCRA) funded by the Oil Industry
Development Board set up for ensuring efficient use of petroleum products.

* Energy Management Center (EMC) was established for planning and developing energy
cfficiency programs; it is now replaced by the Bureau of Energy Efficiency (BEE).

. Institutions set up for promoting energy efficiency services. These include industry
associations such as Confederation of Indian Industry (CII), financial institutions
(IREDA, IDBL, ICICT), the National Productivity Council (NPC), TERL

I Indin consamied 13.2 EJ of energy in | 99% {eoal, 55%: petnoleam finls, 38%; and natural gas, M) sl rebeased 926 milkion bons of C0, (ooal,
67.75%; petraleam fucts, 26.75%: and nataml gas, 3. 5%

" The consamption of enorgy in industrial sector increased from 191 EJ in FY 1984 t0 493 E i FY 19546 a2 compomnd anmal growth e of
over §%. The mtensity of energy uss in steel, cement, and paper anid pulp indesiries in Indin are relatively high | Bource: World Energy
Asszssinenit-Eaergy and ke Challengs of Sustsnability, 2000);
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. Regulatory reforms initiated for rationale pricing, which have brought average retail
energy prices to levels that are at par or above the cost of supply. Coal and petrolenm
prices have been largely deregulated and average electricity prices paid by the end-users
now approximate long-run marginal costs”,

. The Energy Conservation Act, 2000 enacted {on August 18, 2001) for using energy
efficiently, energy conservation and for related matters. The Act mandates setting up of
the Bureau of Energy Efficiency (BEE). It has the broad objectives to provide policy
framework and direction to EE efforts, and coordinate energy conservation policies and
programs amongst various stakeholders, BEE would further establish systems and
procedures to monitor and venfy EE results in key sectors of the industry, leverage
multilateral and bilateral donors, support private sector, and administer the delivery of
energy services to both private and public sectors.

The above efforts have contributed to end-use efficiency in the industry. The measure of gross
energy intensity of economy, as the energy elasticity of GDP had declined from 1.26 in 1980 to
1.06 in the 1990s. In addition to the national efforts, a large number of programs are supported
by multilateral, bilateral and international organizations. The World Bank, USAID and the Asian
Development Bank have established credit lines with the financial mstitutions (IREDA, ICICT,
IDBI and SIDBI). However, these efforts have been limited to large and organized scctors,
mchuding steel. The interventions by the Ministry of Steel were limited to the large-scale
integrated steel plants. The secondary steel production, however, constitutes approximately 57%
of the total steel production in India, which 15 mainly in the small and medium scale sector. The
reform processes have neglected the SME sectors, which are seen to be major consumers of
energy and contributors to GHGs

1.2 Energy and Environment Concerns of the Small and Medium Scale Steel Rerolling
Mills (SRRM3s)
As noted above, the steel rerolling mills (SRRMs) in the small and medium sector has not been
actively supported. However, this sector constitutes an unavoidable link in the overall supply
chain of steel in the country. It largely consists of small and medium enterprises (SMEs) with
T75% of units in the small scale. The mills grew haphazardly with outdated, low-investment high-
cost technologies and practices largely fmanced with theirr own funds. According to the
“Comprehensive Survey of Steel Rerolling Im.‘lus!.‘r;,r“fr the sector compnses 1200 (working)
SRRM units of various sizes. Some mills are composite (with electric arc fumace andfor
induction furnaces to produce ingots for rolling). The cumulative average annual growth rate of
the SRRM sector from 1966 to 1996 was approximately 4.7%. Comespondingly, the capacity
grew from 4.7 million tons up to 19.4 million tons during that time frame. In spite of global and
domestic recession in the steel industry, the sector has recorded an annual average growth of
about 6% dunng 1997 o 2002.° Also, durmg the same penod, the share of secondary steel
producers has increased to about 57%. With no major steel plant contemplated in the future, the
present share of seccondary steel would be expected to continue or likely to grow in future. The
sector thus has a larpe appregate capacity and enjoys a competitive edge over the major

! Eoonomic Survey, 2001,
3 DS Simvey Report, 1997, Ministry of Sieel,
" Orverall gromah of siee) was 5%




producers due to their flexibility in production for meeting low tonnage requirements in various
grades, shapes and sizes to serve nmiche markets. The direct energy-use in this sector includes
heating fuels (furnace oil, natural gas, and coal), and electrical energy. Indirect energy use is
accounted by the use of energy intensive raw materials. The energy losses would thus comprise
direct losses and indirect losses through scale loss and low yields. The direct energy cost in the
SRRMs is estimated at 25 — 30% of overall production cost.

The steekrerolling sector is further cha racterized by the following:

Outdated technologies and practices.

Low mnformation and awareness levels.

Inappropriateness of generic energy efficiency technologies developed.
Lack of incentives to cater to small scale energy efficiency projects.
Lack of experience in accessing external funds,

High investment costs of energy efficiency technologies.

Low research and engineering base and other institutional linkages.
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Tables 1 and Edetajlthnhigheuerg}us&paﬂmandﬂwmpcfurm&ucing energy
consumption in the secondary SRRMs.

Table 1. Energy Use Pattern in the SRRM Sector in India

Region | Fumace oil/Natural Gas Coal | Total Specific Energy Use

Barch Contimous F.Oil | Coa | Electricity
Stand | Composite (L) |ike) | (KWh)
Alone

North

“000 tonnes BO0 5960 1000 | 1250 9100 56| 226 165

Mo of mills 67 211 15] 167 46{

South

000 tonnes 140 2406 400 | 930| 3966 66| 269 192

No of mills 15 B5 6| 124 230

East

‘000 tonnes 05 1936 3501 960 334) 60 | 264 190

Mo of mills 7 37 5 128 177

West

"000 tonnes 250 3458 550 | 1025] 5283 65| 264 186

No of mills 28 160 81 137 333

Total

{All India)

'004 tonnes 1375 13850 2300 | 4165 21690 a6l | 253 180

No of mills 117 493 M| 55 1200

Distnbution

Tonnes (%) 6.3 64.0 105 19.2 100

Mills (%) 10.0 41.0 30| 460 100




Table 2. Energy Use in SRRMs: India vs. Europe and Japan

India Europe Japan
EEL:_IE? All Sections Medium Sections Light Sections Hot Cold
sion Obsolete Eco All Eco All

Factors Technologies | Tech | Tech | Tech | Tech | ChaB® | Chawe

F.Onl | Coal Mixed Gas Mixed Gas Fuel ol

| Fuel, MJitonne 2440 | 5060 1 500 1310 1600 1350 540 1

Power, J/tonne 1518 | 1860 736 598 966 T82 828 874
kWh'tonne 165 202 80 63 105 85 90 05
Energy, 3958 | 6920 2236 1908 2566 2178 1368 1914
MJ/tonne
COy, Kg/tonne 515 900 270 230 310 260 180 250
Yield % * o0 90 97.5 97.5 96 96| 94-95 0495

(Source: DCI&S Survey Report, 1997)
* Best yields obtained elsewhere in the world: Sections-97.5%, Wire rod-98.5%, and Bar-
97.3%. Epergy consumption in the SRRMs in India is 1.8 times in the case of fuel oil based
mills and 3.0 times in the case of coal based mills, when compared to energy consumption in
similar mills abroad,

A study of 90 units, selected from 5 geographical clusters during the PDF-B phase, revealed that
the sector has tremendous potential for energy efficiency improvement The sector primarily
caters to the growing niche markets, and meets customized low velume requirements in various
steel grades and shapes. Since the markets for these products are likely to grow further, there 15 a
potential opportunity for improving energy efficiency levels.

1.3  Energy Efficient Technology Packages for Steel Rerolling Mills

A comprehensive survey of was carried out to identify “EcoTech options™ available for the
SRRM sector. EcoTech refers to a set of technologies that are energy efficient, and economically
viable under local conditions. In all 13 EcoTech options were considered in the area of
combustion and 19 in the area of rolling mill and electrics. A detailed energy, environment and
technology audit of the 20 front-rank SRRMs undertaken durning the PDF phase has established a
clear opportunity to reduce unit energy consumption levels in the sector, and thereby achieve
national and global environmental benefits’. This study has quantified the gap between the
mvestment opportunities in energy efficiency improvement and the actual practice. The PDF
phase also examined various investments; technology interface issues and developed energy
supply curves (cost of conserved energy - CCE) at 30% discount factor, The technology
packages have been evolved from a basket of EcoTech options available to the SRRM sector,
The five technology packages (according 1o mill size, configuration and type of fuel used) and
two customized packages integrate EcoTech oplions in the areas of combustion, rolling mill and
clectrics. In addition, customized packages that are common to all the packages and 'pre-

" With an average EE production of 12.9 millicn toss in 20 years' peosect eyele, the following energy aed envimament benedits would be

expeciad i doorue;
&  Energy Conseraition Beselits: Energy Savieg = 2011 P} Yaluod w1 US 5 1187 milban, epavabet o5 9 2%m or 35% of the encgy bill
et by ol owners w1 s averge investment oost of § 9 2on

= Matsnnal Esvironines Benefite Annual avesago § 180 million mensured directly as o fanclicn of redaced sxling, incrrase murban estale
wilugs, ineneised tree and cmop grovwth and peduced waler polluban resulting from dow level of pantsoalate emissians,  low P10 and Ph
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requisites’ to their adoption were evolved. Four technology packages, which are low-cost
integrated types, fall under the cil'NG fuel category and one in the coal category. The latter is in
two parts, (a) and (b). The adoption of the technical packages is expected to result in about 30%
saving in the primary energy use with nearly same amount of COs reduction. Summary of the
packages with details of EcoTech options, energy saving potential cost of conserved energy
(CCE), and paybacks periods for investments are placed at Appendix 1.

The energy saving potential and economic indicators of the “EcoTech” options and the packages
has taken into consideration the priorities of industry and other stakeholders. These include
parameters such as profitability and willingness to invest, reflected as the internal hurdle rate or
the discount factor, benefits in non-energy applications and other competitive aspects. Some
options have relatively low energy saving potential but have high negative values of CCE and
high IRR indicating high cost recovery. Also, in some options energy saving potential is high,
but there is 4 relatively low negative CCE, low IRR and low cost recovery. Each package is
optimally designed with a suitable combination of range of options so that industry has sufficient
willingness to pay and at the same ime it scrves global and national objectives. There is a
significant market potential of the technical packages, which has been estimated along with EE
options at US$ 120 million. However, in order to realize this potential, the identified barriers
have to be removed.

n Issues to be Addressed

2.1 Target Sector

The target sector for this project is exclusively the small and medium enterprises {SMEs)
engaged in steel rerolling. This sector has more than 1200 units in operation across the country
with concentration in some pockets. The sector has been divided in to 5 geographical clusters for
effective dissemination of project benefits.

1.2 Barriers to Accelerated Development

In general, the deployment of energy efficient technologies in the sector has been slow. The
difficulties faced are due to small capacitics, limited resources including information, large
variation in inputs and product-mix with near absence of institutional support services. Based on
studies of the sector during PDF-B phase and extensive consultations with all stakeholders, the
following specific barriers to implementation of EE technologies in the sector have been
identified.

Lack of Need-based Financing Approaches and Mechanisms

Financing of technology projects in the SME sectors is still underdeveloped in India. The leading
banks and financial institutions (Fls) are reluctant to lend for individual EE projects due to lack
of understanding of technical and financial aspects of new technologies and at times, due to lack
of investment portfolio. There is a lack of domestic venture capital instruments to finance new
technologies. Other funds, namely, Science and Technology funds, technology fund of ICICL,
bilateral and multilateral funds are not easily accessible to the sector due to different Ending
norms, and lengthy and cumbersome procedures. The small and medium mills, which usually
have a low equity base or little exposure to equity and credit financing, lack capability to prepare
application forms, credit documents and business plans to comply with standard procedures and



lending norms of Fls and other lending agéncies. In general, intemal funds (surplus funds) are
invested in backward integration, mtﬁugupuawunitsurdiversiﬁringiman!herbusinma

Absence of Effective Market Transformation Strategies Specific to the SME Sector

While some state-of-the-art technologies have been mtroduced in the SRRM sector, they have
not been widely distributed and penetration has remained low. The reasons identified are lack of
institutional capabilities to provide design and demonstration support, lack of capacities 1o
manufacture standard EE equipment/facilities suitable for the smaller mills, and lack of
experience and expertise to operate high-end technologies. Production of energy-efficient
equipment, based on technologies developed in other countries has just begun in India. But, due
to a lack of in-house engineering and technical manpower, design, and engineering skills,
rescarch and development support, absorption of EE technologies within the sector has remained
low. The bamer extemnal to this sector such as poor infrastructure and lack of institutional
channels/capacity for technology transfer further limits the commercialization potential of new
technologies. The factors that have accentuated the present situation include low availability of
energy services (design and development, technology application at user-centered interface,
implementation, etc.), low market size, low scales of operation, and non-availability of standard
designs and EE solutions. Although there is a potential for ESCOs in the small and medium scale
sectors, these barmers have to be addressed independently.

Lack of Information

Due to lack of information and institutional mechanisms for ensuring information flow, there has
been a wvirtual absence of technology databases. The information on EE technologies,
configurations, techno-economic parameters, operating experience and type of risks associated,
is marginal in nature and highly asymmetric. The suppliers of technologies have generally
ignored the need for customizing information packages to suit milkspecific design and operating
practices, interface and managerial 1ssues and performance norms. Technologies supplied in a
situation like this have under-performed when compared with their performance elsewhere,

Limited Institutional and Industrial Capacity

There 1s insufficient capacity of stakecholders at all levels, operating institutions and lack of
business support network at national, regional and local levels to implement encrgy efficiency
projects. Due to weak human resources and institutional capabilities (design, engineering and
implementation support), the perceived technical and financial risks are high. Further, the cyclic
nature of stee]l industry has forced the SMEs in the sector to look for short-term objectives rather
than long-term EE sclutions.

Low Priority and Bounded Rationality

The share of direct energy costs is in the range of 15 to 25% of the total operating costs in the
SREM sector. Since the sector experiences acute shortage of energy intense raw materials used
as feed stock known as semis (ingot'billets) for rerolling from time to time, EE investments tend
to be a low pﬁuﬁrﬁ. Individual entreprencurs manage the steel mills in the unorgamzed sector,
Due to limitations of time and ability to analyze information, they have neglected EE

" The SHRM e = ubmg all knds ol semis vie, Induction Mumee mpols, hillels, reolloble scoep, bicoms and slabs from main prodocers i
The price difference vanes between R 2000 - 360, [F industry recloces the average price by Bs MHL-800, this works oot io more than the enengy

amvings expecied afler making considershle amount of imvesiment




investments/projects. Inertia is another dimension of the problem, where industry tends to be
committed to the stats que,

High Transaction and Hidden Costs

Due to the SME nature of the sector, energy efficiency potential of the sector can only be
achieved through implementation of a large number of small projects. Advanced technologies
carry high transaction costs. The proportion of this cost to the basic investment costs of
technology is high in SMEs as compared to large enterprises, The market has continued to
remain biased against smaller EE projects, especially in cases when it takes more than two years
to recover initial investments on annualized basis. Technology providers have very often ignored
additional costs invariably associated with the implementation of new technologies at the
operating plants. These costs include re-engineering, replacement or modification of existing
plant and facilines, shifting of location, loss of production, ‘add-on’ fuel and power
consumption, etc. The uncertainties in the “projected’ and ‘actual’ costs act a barrier in the
development of the EE market.

Limited Commercial Experience

The commercial viability of EcoTech options and energy efficient technical packages is yet to be
tried and proved in the sector on a visible scale to improve the confidence level of investors, This
15 a ‘critical’ factor in widespread adoption of EE technologies especially when some
technologies proposed under the project are new to the investor in the sector or first time in the
country. This has resulted in the low confidence level of the small-scale investors.

i Indicators of National Priority

The proposed project is consistent with the national programs, policies and priorities, as well as
with nationally and intemationally agreed-upon programs for sustainable development. The
Central Government has considerable emphasis on improving encrgy efficiency, as is cvident
from enactment of Energy Conservation Act and formation of Bureau of Energy Efficiency
(BEE). The goals and objectives of the project are in conformity with the mandate of BEE.

India has ratified the UN Framework Convention on Climate Change (UNFCCC) in 1993 and
the Kyoto Protocol in 2002. It is currently in the process of preparing the national
communication to the UNFCCC in accordance with the Convention, The proposed project would
lead to reduction of GHG emissions and thereby contribute to the Climate Change mission, while
simultancously protecting the interests of small business and associated employment potential by
enhancing the capacity and economic viability of SMEs through better energy efficiency, leading
to reduction in CO4 emissions.

The Mimstry of Steel, as well as Technical and Political GEF focal pomnts have endorsed the
project brief of the proposed project that has been prepared in accordance with UNDP/GEF
guidelines and approved by the GEF Council in May 2003



IV Lessons Learnt from Previous Programs

In the past there has not been a comprehensive effort for EE improvement for steel re-rolling mill
(SRRM) industry in the SME segment. The efforts of PCRA in the past were limited to only the
reheating furnaces operating with fumace oil. The industry did have marginal gains but the
agency did not address to totality of issues because their objective was limited to conservation of
petroleum products only.

The government has now initiated the program to address the viability of energy efficiency
improvement with emphasis on removal of bamers for long-term sustainability of project
outcorne, This project will demonstrate the necessity for integrated management of
infrastructure, financing mechanisms, local as well as admimstrative machinery of government
for EE improvements in the sector.

Detailed stakeholder consultations have already been undertaken during PDF-B stage and
sponsors and promoters have been fully consulted during project design. The project clearly
focuses on industry needs and institutional business models and aims to reduce the transaction
costs and remove barmiers.

Y Reasons for UNDP Cooperation

UNDP has been supporting energy-environment projects in India and has a large experience of
working with governmental and nongovernmental agencies. The proposed project contributes
towards the environmental goal of reducing GHG emissions. The project design is consistent
with the strategic areas of support identified in the policy framework, and global conventions and
funding. The project supports a major intended outcome of global concems and commitments
addressed at the national level through mainstream national development planming machinery.
The thematic area of Vulnerability Reduction and Environment Sustainability of the new UNDP
Country Programme for India (2003-2007) envisages support to meet the goals of global
conventions and mobilize resources from diverse sources, including the Indian private sector.
This will address national/regional concerns such as the management of globally significant area
of climate change and demonstrate technologies, including innovative approaches, to address
linkages between global environment issees and national developmental challenges.

This project is consistent with prnorties of UNDP to support sustainable energy use and build
capacity to achieve global environmental and developmental goals. The project proposes lo
demonstrate best practices and innovative approaches. As a GEF implementing agency, UNDP
facilitates the Government of India’s commitment to promote sustainable technological
interventions such as those proposed under this project. Capacity building for enhanced
investments in EE projects, sustamability of small enterpmses, improvemenl in work
environment for workmen and improvement in quality of life would be achieved through the
project. The project activities thus contribute to promotion of all these goals of UNDP.

Finally, the objectives of the proposed project are consistent with the objectives of the GEF

Operational Programme No. 5 on “Removing Barriers to Energy Efficiency and Energy
Conservation”.
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C. THE PROJECT
I Project Objectives

The global development objective of the project is to increase end - use energy efficiency of
SRRM sector and to reduce associated emissions of greenhouse gases (GHG). The immediate
objective of the project is to accelerate the penctration of environmentally sustainable energy
efficient technologies through removal of barriers, which would ultimately lead to large - scale
commercialization of EE technologies in the sector.

mn Project Strategy

Major thrust of the project is on promotion of sustainable and viable energy efficient
technologies in a market - driven manner. This would be achieved through reduction of
transaction cost of EE technologies, opening up innovative channels for financing of EE
Projects, development of human resources at local, regional and national level, facilitating
communication among institutions and assistance to SMEs in the sector to develop market -
based bankable energy efficiency projects. The five-fold strategy aimed at SMEs in the sector
will cover:

. Technology Demonstration - Economic and technological characteristics of SRRM
industry along with its distribution pattern in the country has been thoroughly
investigated and understood prior to designing the GEF program. A report has been
prepared on available EcoTech options during PDF-B phase. Each option has been
midividually analysed to study its suitability for interfacing with brown field industry
along with required investment, retumns in terms of paybacks, CCE etc. these have been
further clubbed to maximize EE gains by developing a package that is considered 'pre-
requisite’ for all and 5 - specific technology packages that suit requirement of units with
varying capacities and current level of technology. While four packages are for oil or as
based units, one package is for the very small units that use coal for the purpose of
reheating stecl. The later has further 2- options- a) buming lump coal on grate and b)
pulverized coal combustion,

The technology packages would be demonstrated in 30 sample units spread across 5
geographical clusters to demonstrate techno economic viability.,

. Cluster Approach - This would involve development of business and commercial
networks  (business support system), encouraging cooperative procurement of
technologies and services, installation of central facility for providing clean coal/gas
through adoption of state-of-art technologies like 'caldron process’ or similar other 'clean
coal technologies',

. Institutional Support - Strengthening of institutional arrangements for long-term
sustainability of the project objectives has been built in to the project design and a self:
sustained technology information resource and facilitation center (TIRFAC) would be sei
up that would continue to provide various technical assistance (TA) services to the SMEs

in post project period.



. Financial Suppor - Innovative financing mechanism such as ESCOs would be introduced
for the first time in the industry that has a high nsk-perception. Development of
‘investment portfolios’ with the banks/Fls, introduction of risk-guarantee on a limited
scale etc has been envisaged.

. Market Development - Capacity building of all stakeholders including financial and
technical support to domestic equipment manufacturers (DEMs).

These strategies would be translated into action programs by availing technical assistance (TA)

support earmarked for removal of barriers. This would be achieved through two distinct

components - Program Component and Investment Component,

. The Program component shall comprise of following activities:

Benchmarking EcoTech options and technology packages.

Strengthening institutional arrangements.

Effective information dissemination.

Capacity building of stakeholders.

Establishing technical and financial feasibility of EcoTech options and technology

packages.

Introduction of ESCO and third party financing mechanism.
= Establishing technology information resource and facilitation center (TIRFAC).

. The investment component would involve development of sample units as model for
demonstration of technology packages and EcoTech options developed duning the PDF -
B phase. The mvestment for this component would come mainly through mdustry’s own
resources supported by finance from Commercial Banks and Fls and other funding

AgCNCics.

Representative SRRM units have been selected based on scientifically designed criteria and in
proportion to the distribution pattern of the industry in five geographical clusters. These units
represent "critical mass" of the SRRM sector, which would be provided TA support for
implementation of identified technology packages.

This would provide a platform for validation of technology packages and assumptions made in
context of investments, returns and paybacks. It would facilitate establishment of techno-
economic feasibility of the packages and EcoTech options. These select units would also assist
PMC in the process of benchmarking and capacity building through development of 'best
practices’, SOPs, SMPs; field training of energy managers, etc.

This component would also include strenpgthening the manufacturing base for EE devices
through financial and technical support to domestic equipment manufactures (DEMs).

m Replication

The steel re-rolhing mill (SRREM) sector in India has maintammed a growth level of 5.5 to 6.0
percent in the past. This pattern of growth is expected to continue in the next two decades. The
production from the sector, therefore, would rise from the level of 10.0 million tonnes per year
(mtpy) in 2002 to 16.5 mtpy by 2012 and to 290 mipy by 2022, The EcoTech options and
technology packages identified and developed during the PDF - B phase match with energy




efficiency needs of industry and have attractive techno - economic indicators. The vast spread of
selected sample units in different geographical clusters, representing large variations in reheating
furnace design/fucl used, mill configurations, input stock and product - mix, etc. shall provide
vast exposure to the industry. The successful demonstration and achievement of results by these
units along with effective dissemination and capacity building measures are expected to enhance
replication potential. This process would be accelerated through adoption of 5-step replication
strategy as follows:

Stepl  The entire industry in the country would be divided into five geographical clusters,
wherein the sample units would act as centres of excellence. Expent consultancy
agencies shall be engaged in each of the clusters to undertake detailed survey/mapping
of SRRM units, level of current technologies and potential for improvement in both
technology and operating practices.

Step 2 Strengthening of institutional arrangements particularly with the banking sector
through development of investment portfolios for the SRRM sector in each
cluster/zone. Securing commitment of local and state level administrators, policy
makers 1o support Energy and Eco - efficiency initiatives,

Step3 A system would be developed for sharing information within the zone, development of
local leadership for promoting technology management skills, collective sourcing of
technical support services, technologies, spares and other inputs. This would be further
strengthened with intervention of TIRFAC at the national level. A competent core
group of entrepreneurs would be developed for cooperative procurement of services
for hedging the transaction costs, post - installation assistance and after - sales
seTvices,

Step4  The documentation and dissemination of ‘best practices’, monitoring of energy
consumption patterns/profile and development of progress indicators for assimilation
and absorption of technologies together with training and deployment of energy
managers in each zone would lead to hrge scale development of enerpy efficiency
projects in the zone.

Step5  The case studies of financial returns on investment and demonstration of cost recovery
of EE projects would lead to development of a culture of ‘willingness to finance’
amongst local banks/state financial institutions.

The capacity building activity for all stakeholders at state/zone/national level and various other
technical support services through the TIRFAC would facilitate fast replication of EcoTech
options and technology packages. The replication potential for the SRRM sector has been studied
in depth taking into consideration the present dynamics influenced by fiscal policies of the
Government of India and expected impact of the project activities. This is projected in the
following table.



Table 3. Estimated Replication Potential in Post-Project Peniod (2008 - 2012)

Description | Unit | 2008 2009 |2010 2011 |[2012 | Cumulative

Replication Parameters

Sector Production | Mill. Tons | 13.2 14.0 148 | 156 16.5 74.1

Sector Prod. | Mill. Tons | 4.5 59 T2 g6 a9 36.1

Replicated

Energy Saving =

Energy Saved | P} | 6.5 | 8.6 [1me  T127 137 |53

Fuels, Power & Material saved

Furnace Oil Et S8.8 77.0 93.5 114.1 | 132.7 | 478.1

Thermal Coal Kt 103.9 [ 1378 | 171.0 | 2040 |2370 | 8537

Power Coal Kt 65.9 B6.9 108.2 1286 | 1510 | 541.6

Material Kt 9.0 17.3 95.6 114.0 [ 1324 | 4783

Emissions Avoided

CO; Kt 634 830 1025 1219 | 1413 5121

N0 Tons 126 16.5 20.5 245 28.5 102.6
| §0; Tons 7036 | 9234 11439 | 13662 | 15885 | 57256

TSP Tons BBE6 | 11774 | 14639 | 17508 | 2037.7 | 73184

PM-10 Tons 2844 | 3768 |4684 |560.2 |652.1 |[2341.9

A consulting agency shall be contracted for each cluster to undertake detailed mapping of the
region for technology and operating efficiency status of SRREM industry. It would also identify
banksFls in the region with large exposure to the sector and shall facilitate development of
"investment portfolio’ in association with PMC. A system would be developed for sharing
information within the zone. These activities will form parl of capacity binlding measures under
the project.

1] Project Results

kN | Development Goals

The project would contribute to reduction in GHG emissions through increased energy efficiency
of the steel re-rolling mills. This would be achieved by strengthening institutional arrangements,
information dissemination and capacity building of stakcholders for enhanced prnivate sector
investments and removal of various technical, financial, institutional and market barriers, as
identified during PDF - B phase. The GEF capacity and replicated capacity created over a period
of 20 years including project period of 5 years is expecied to give a comulative production of
257 million tons as projected in Appendix 2.

Indicators

The cumulative reduction of CO; emissions 15 projected at the level of 36 million tonnes over a
penod of 20 vears. Expected reduction of all emissions from GEF and replicated capacity s
projected in Appendix 3. This would be monitored periodically for individual sample units, and
different clusters, taking into account the reduction in specific energy consumption including
indirect savings resulting from reduced burning loss, increased mull availability through
reduction in breakdowns and unscheduled mill stoppages and improved overall yield of rolled
product.
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3.2 Technical Assistance (TA) Component

Outcome I;

Catput 1.01

Activity 1.01

Output 1.02

Activityl.02

Benchmarks for EcoTech Options & Packages Established

Review report on techno - economic and commercial status of Energy Efficient
clean technologies relevant to SRRM sector utilizing maximum bandwidth for
future application and development of investment norms for all EE options and
technology packages.

Benchmarking is the most cost-effective method developed over the years to
identify best practices and establish corresponding process parameters. In case of
SRRM sector, there are vast variances in equipment design, operating process
parameters, input materals and the product mix. As such, it is the first necessity
to establish benchmarks for energy use in the steel re-rolling process to achieve
energy efficiency improvement in the sector,

This task would be assigned to a consultancy agency with facilities for energy and
process audit and would be conducted in two stages. (a) Establishment of process
parameters like specific thermal energy consumption, electrical power, bumning
loss (%), yield (%), roll consumption norms (tonnes/mm) for common rolled long
products such as rounds, flats, light structurals, etc. These would be established
with reference to the input stock and mill configuration (b) Benchmarking for
technology packages based on audits/studies in 'sample units' and the operating
results,

Development of energy and environment labels, standards, and benchmarks for
equipment and devices used in steel re-rolling industry.

Development of standard methods and tools for design engineering and
implementation of EcoTech solutions in SRRM sector.

Information modules for financing institutions, govemment and policy makers,
and industry partners.

Eco labels and energy consumption standards shall be developed for various
equipment and devices used in the SRRM sector. These include combustion
equipment such as burners, blowers; recuperator, gearbox, rolls, etc. The norms so
developed would provide an opportunity to assess capabilities of domestic
equipment manufactures (DEMs) vis-d-vis intermational standards and would
facilitate development of prescriptive standards, minimum energy performance
standards (MEPS) and average standards for all equipment and devices.

The outcome of benchmarking activities at 3.01 would be used to develop
information modules for dissemination to financing institution, government and
policy makers and industry at large. As follow up of standard designs and re-
engincenng of plant facilities, manuals would be developed for technology
packages and EcoTech options. These would be disseminated to the DEMs for
strengthening the local manufacturing base and subsequent application in the
industry.
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The steps mvolved are development of scope of work and TORs for the
consultants/experts, selection of agency and their appointment. The outputs shall
be reviewed periodically and the data generated shall be stored with
Documentation and Information Cell for further reference and dissemination.

Monitoring indicators for these activities would be -i) finalisation of TORs, ii) selection and
appointment of team of experts, i) Issue of contract to the lead agency/institution, iv) periodic
progress reports on development of benchmarks, v) performance evaluation reports for validation
of benchmarks for technology packages and vi) publication of information modules and manuals.

Indicators of Outcome 1

. Industry complies with energy-cumrenvironment performance norms bench marked
against 'best-practice' norms achieved in respect of similar technologies in India or
abroad and validated through actual performance of EMUs afier one year of their

. Techno-economic viability including cost recovery (CCE, IRR, pavbacks, BEP, etc.) is
established.

. Energy labels and standards developed by end of third year.

. Information module developed and disseminated by the end of 18 months of the start of
the project.

Expected Impact of Outcome | on Barriers
The activities in this component will primarily address the absence of EE market transformation
strategy and partly the lack of need based financing approvals and mechanisms related barriers.

Outcome I:

Output 2.01

Activity 2.01

Output 2.02

Strengthened Institutional Arrangements

Network of associations of all stakeholders to provide technical, financial and
market inputs to SRRM sector and for securing policy and administrative support.
Association of "lead” industrial SREM units participating in the project along
with technology providers, financial institutions/banks, design and engineening
firms/institutions and independent experts/consultants would be developed to
provide technical, financial and market inputs.

This forum would be developed as an independent association of industry that
would function i a professional manner with management support from
PMC/TIRFAC in the inttial stage. Subsequently, the association would develop as
spokesperson of industry to secure policy and administrative support within legal
framework of the country and would act as major foree in promoting replication

of EE projects.

This task would be assigned to a management consultant. Successful functioning
of regional groups would act as a nucleus for the development of activity at the

national level.

Network of multi - disciplimary national and international experts and successtul
innovative SRRM units for experience dissemination, probkem diagnosis and
development of solutions designs at local costs.
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Activity 2.02

Output 2.03

Activity 2.03

A self - financed business network of multi - disciplinary experts, both domestic
and international, including successful entrepreneurs would be established with
the objective of dissemination of experience. Services of this expert forum would
help problem diagnosis and development of solution designs at low costs that are
affordable to the industry in the SME segment. This forum would also provide
consultancy services for devclopment of "Bankable® EE projects including
design, engineering, installation, environment and safety validation services,

This activity would adopt the functional model of USAID and NMCP
(Netherlands Management Cooperation Programme) in developing association of
mdusnyexpemmdmﬁchmimfurtheirdeplmminﬁhl&fmspﬂciﬁc
assignments. This activity would also avail guidance and support from the
Department of Science and Technology (DST) of GOl for development of
consultants. Capacity building workshops for consultants would strengthen this
activity during the project.

Internationally linked institutional arrangement aimed at establishing global
relations for two-way communication on current developments in technology and
to facilitate technology transfer.

Development of internationally linked institutional capacity is needed for
technical co - operation and technology transfers. This mechanism would ensure
continuous upgradation and implementation of new technologies in the industry,
This would also help in development of research and technology alliances, joint
ventures, etc. both in India and abroad.

The monitoring indicators for these activities would include - i) Finalisation of framework of
associations, i) Appointment of a lead agency/expert to initiate the forums, iii) Issue of contract
to the lead agency/institution, iv) Reports on activities of the institutions.

Indicators of Outcome 11

. Job contracted to specialist agency/organization, preferably, international with sufficient
expenience in the line. Completed successfully by the end of 3rd year. Job as includes
establishment of business support networks and development of internationally linked
institutional capacity.

* Hardware facilitics namely prototype development, technology testing and calibration
along with software facilities put in operation by the end of 3nd year.

. Design, standards and implementation manuals put in practice during the same period,

Expected Impact of Outcome I on Barriers

The activities in the component will establish a long-term institutional framewark, Improve
utibization of exiting institutions, facilities and resource personnel, build institutional
capacity/expertise to provide energy services at local costs and provide improved connectivity
within and outside to mitigate technical and financial risks.
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Outcome [II: Effective Information Dissemination Programme
Output 3.01  Establishment of worldwide database on curmrent and new developments in

technology, their sources and imvestment requirements, projects in progress,
market trends, resource personnel ete.

Developmen! of communication channels including web based EE -Net for
nformation dissemination on technology markets, funding schemes, etc.

Activity 3.01 Comprehensive database on current and emerging EE technologies including
sources of supply, investments, expert analysis, case studies on implementation,
etc. would be established with an efficient system for retrieval, updating, analysis
and dissemination. A national mformation centre would be established in the
Software Centre of TIRFAC in New Delhi. This activity would involve system
design, development of software and report formats. The system would also
maintain data on operating performance of sector, standards, benchmarks and
baselines.

This would function as a part of TIRFAC for storage and retrieval of variety of
data and mmformation related to steel re-rolling sector. Software and MIS experts
would be assigned the task for development of an integrated data management
and information system,

Information dissemination channels would be established in the form of web
based EE - Net and regular publicationsbulleting/newsletters covering
information on techmical, financial and related developmental issues.

The design of web based EE - Net would be developed and installed through an
expert contractor. This would be subsequently, maintained by the Documentation
and Information Cell. The publication activity would also managed by the same

cell as part of TIRFAC.
Indicators of Ouwtcome IT1
. Report identifying information needs, information sources, dissemination channels and

MIS finalized by end of 1st year.
. System design, alhances and mechanism established by end of 2nd vear.

. Information dissemination channels & access procedures operational by end of 3rd vear.

Expected Impact of Outcome 111 on Barriers
The establishment of an effective information system and communication channels will help 1o

remove the barriers pertaining to lack of information and information asymmetry which has
limited the growth of the technology market.

Outcome I'V: Enhanced Stakeholders Capacity
Cutput 401 Report on assessment of capacity building needs of major stakeholders to
facilitate implementation and absorption of advanced EE technologies in the

SREM sector and Mapping of clusters
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Activity 4.01

Output 4.02
Activity 4.02

Output 4.03
Activity 4.03

A considerable groundwork on general assessment of capacity building needs has
been carried out during inferaction with stakeholders in the PDF - B phase.
Workshops and consultative meetings with stakeholders in different regions
would be arranged with involvement of all affected and interested parties
including the wide range of relevant governmental ministrics and agencies.
Involvement of stakeholders at this stage is to ensure identification of all issues,
which might get overlooked in normal course, but may have significant
importance for certain stakeholders.

Network Strategy for Capacity Building

Based on initial assessment of capacity building needs, a holistic approach would
be adopted to address to various dimensions or levels of capacity, which include
the individual, the institutional and the systemic. All these three levels are closely
interlinked and require coordination and complementary efforts.  This activity
would have project approach with milestones, targets for coverage, specific start
and end dates and a very specific goal for cach of the activity, which shall be
critically, reviewed for continuous improvement in subsequent annual activity
plans. Design of training programmes/workshops on EE technologies, technology
management and co - operative procurement/implementation will be promoted
through this activity.

The suppliers, Banks, Consultants, Authorities and host of other stakeholders that
form part of the SRRM industry business circle need to be strengthened in a way
so that their capacity building ultimately contributes to the strength of indusiry.
This is the network approach of the project activity.

Training of officials from local administration, state and central govt. institutions
and depariments‘agencies will be associated with special pilot programs of
demonstration projects.

Special pilot programs would center on ‘sample units' that would demonstrate
successful implementation of EcoTech options and technology packages. Select
group of officials from local administration and government departments/agencics
dealing with SRRM industry would be identified for this programme in all
clusters. The programme would commence with orientation of officials with
regards to project objectives, methodology and role of ‘sample umits’. The group
would meet periodically to review the operating performance in terms of energy
parameters and emission level of 'sample units' as well visit respective units in the
cluster. The positive results of the 'sample units' would facilitate better
understanding of the officials with regard to the role of technology in improving
energy efficiency and resultant reduction in pollution levels.

Methodologies and Tools of Energy Management Developed

Development of standard operating practices (SOPs), standard maintenance
practices (SMPs), and development of “Best Practice” program form major
outputs that promote EE improvement in the industry.



Standardization of operating practices and maintepance practices has direct
bearing on energy efficiency improvement through reduction of delays. A good
number of SRRM units are acquiring IS0 9000, mainly to improve brand image
of their product and increased market acceptance. As a short and mid - term
strategy, the project would build upon from this stage as a nucleus approach to
introduce SOPs and SMPs. In the long term strategy, the concept of ISO 14000
with stress on environment management system (EMS) would be introduced in
select units with a view to develop a model process for "greening” of the mills.
The following action plan is envisaged - Introductory workshops shall be
conducted in each cluster to familiarise industry on advantages of standardization
with specific reference to ISO 9000, SOPs and SMPs. This would also cover
introduction to main features of ISO 14000 and benefits of voluntary compliance
n the long run.

Appointment of a consulting agency to prepare a document on international
experience of implementing Energy Management System (EMS)TSO 14000 in
SMEs particularly in the East and Southeast Asian Countries, with a view to
promote Life Cycle Assessment, Eco-Labeling, etc. Linkages shall be developed
with NGOs like ECOLOGIA & Ecoline taking advantage of the work carried out
under ISOVTC 207 for sharing experience,

Development of at least two steel re-rolling units in the SME segment as 'Green
Mills' for demonstration of ISO 14000/EMS implementation concept. The
experience gained shall be shared with both national and intemational experns
through a workshop for developing a model for SME units in India.

This assignment would also cover compilation of case studies on "Best Practice”
concept application in different areas in India and abroad to develop an action
plan for implementation of "Best Practice” program in SRRM sector.

Implementation of "Best Practices” program in 2-units will be followed by impact
assessment on quarterly basis. The outcome would be documented and
disserminated o industry through training workshop. A manual on "Best
Practices” program implementation with specific reference to steel re-rolling
sector would be prepared and disseminated to industry,

Trainers" workshop to impart tmining to local consultants and development of
Energy - cum - Investment managers will be another management tool that will
create awareness of regular audit and action for implementation of

recommendations,

In the BAL scenano, very few consultants are available for the SRRM sector. The
consultants operating for small-scale sector are mostly individuals without
adequate information resource and support staff. Capacity building activity for
these consultants would cover exposure 1o - a) new technological developments,
b standard energy audit practice, ¢) problem diagnosis and search of solution
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