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 Energy conservation is an unnecessary expenditure and considered as a less 
important operational activity in many third world countries, particularly in 
India. The review of literature on the energy conservation project funding 
identifies that unclear management vision and policy for energy conservation 
is one of the reason for its back seat. Energy Conservation is supposed to be a 
top-down approach, in reality, a procurement manager is obliged to buy based 
on L1 policy (Lowest quoted price). Most of the Energy Conservation 
Measures (ECM) are not available at lowest quoted price. Therefore, Energy 
Conservation Measures (ECM) turn out to be a document formality rather than 
practice. The paper highlights the need for a paradigm shift on Energy 
conservation project from an expenditure to an investment. The Energy 
Conservation Project is an investment that will continue to give a return as 
long as the equipment is in operation or the facility is functional. This calls for 
amendments in Energy Policies and Project Guidelines for swift that there are 
no conflicts between the departments for implementing the energy 
conservation projects. 
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1. INTRODUCTION  

The present day work culture is highly mechanized. For performing any work, energy is required. As 
per the basic Law of Energy, not all the energy used goes into doing the job but some of it converts into heat 
and is wasted. Energy is one of the prerequisites for any activity. That is why economists place it at par with 
other basic requirements like land, labour, capital and enterprise. Energy is a limited resource and that is why 
it is important to optimize its usage. Optimizing the utilization of energy in the scientific and non-scientific 
manner is conservation of energy in a simple language [1]. Energy is sourced from Mother Nature. The reserve 
is limited and will surely run out of its reservoir sometimes in future. Electrical power is generated using this 
reserve energy. Every country whether developed or under-developed should be concerned about this limited 
reserve and therefore there is a need for optimization of its utilization. India can play a leading role at the world 
stage for energy conservation since India has both manpower and brain power, which are prerequisite for such 
activity [2]. Saving energy will have the dual impact, i.e. Monitory gain and excess capacity to meet new 
demands. Energy conservation is everyone’s business as it is applicable to industrial and non-industrial 
applications [3]. The focus of the present study is Energy Conservation Project Funding in India. The purpose 
of this study is to identify the considerations of energy conservation project funding for its successful 
implementation.  

Executing project to implement Energy Conservation Measures may not be as simple as it appears to 
be on its face value. There are bottlenecks in project implementation like any other projects but with a 
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difference. These are clearly highlighted in “Barriers to Energy Efficiency – review and policy guidance” by 
UNEP (United Nations Environment Programme) in 2006. India, being energy-starved developing country 
with high dependence on imported crude oil, has failed to implement any significant initiative towards 
conservation of energy. Easy availability, faulty subsidize pricing policy, limited competitiveness on the 
industry are some of the possible reasons behind such lackluster attitude of the major stakeholders [2]. 

The study shows energy conservation is not “One pill for all” approach. It should be a tailor-made 
approach based on scientific evaluation of the existing system and operational practices. If it is done on 
“Performance Contracting” model, which is popularly, known as the ESCO model then it is not only 
economically viable but also technically feasible [4]. Energy conservation project executed on performance 
contracting basis lay minimum financial burden on any organization. Thus, there is a need to understand the 
basic elements of energy conservation and performance contracting. 

 
 

2. ENERGY CONSERVATION 
The importance of energy derives from its input to production and consumption activities in an 

economy, activities that in turn derive from society's choices for goods and services. To provide these goods 
and services, energy is used in combination with other resources [5]-[9]. Research has shown that reduction in 
the amount of energy use per unit of economic activity is not only technologically possible but is desirable 
according to economic and other criteria. These reductions in energy intensity belong to a set of activities 
known as energy conservation [10].  
 
2.1.  Why energy conservation? 

It is evident from the above discussion that energy conservation is not only supportive to operational 
excellence and relief to operational budget at the operating end but also helps us in preserving the natural 
resources and reducing GHG emission [3]. Therefore, it will have an impact on operations, expenditure and 
performance. Efficient utilization of energy makes the machines more efficient and an efficient machine gives 
better performance. Machines operating efficiently under less duress will have fewer breakdowns, which 
translate into more output with better energy intensity [11]. Overall, an efficient operation will not only create 
a safe work environment but will also help in grooming a motivated workforce striving for  
economical operations. 

Energy Conservation will have the direct and indirect impact on Operational Expenditure. The 
reduced energy bill will mean a direct addition of the difference between previous and present energy bill to 
the company’s bottom line. The motivated workforce will help in achieving bigger operational/production 
targets thereby, making the operation more competitive. Fewer breakdowns will not only enhance productivity 
but will also reduce maintenance cost. In case of budgetary constraints, the project implementation cost maybe 
supported by money saved from energy conservation projects, The Airport energy conservation studies are 
classic example to it [12]. Operational excellence coupled with reduced operational cost will enhance the 
performance of any organization striving for growth [13]. Past studies on implementation of energy 
conservation highlights positive impact on employee performance [14], [15]. 
 
2.2.  Applicability of energy conservation   

As stated above the reductions in the amount of energy use per unit of economic activity will 
encompass every facility using energy. This usage of energy can be in any form, i.e. Electricity, Fuel, Thermal, 
Water etc. and will cover every facility engaged in Manufacturing, Education, Government Activities, 
Warehousing, Commercial Activities etc. [16]-[18]. 

 
2.3.  Practical difficulties to energy conservation  

Energy Conservation in any organization should be everyone’s responsibility as everyone uses energy 
directly (Operating machine) or indirectly (Occupying the facility space) to do his or her work. Many a time it 
is misunderstood to be the responsibility of only operation and maintenance people of the facility [19]. It 
becomes more complicated in smaller facility where there is no dedicated operation and maintenance staff. 
Ideally speaking energy conservation in any facility should be a Top-Down approach with management 
initiatives [20]. Unfortunately, it does not happen particularly in smaller organizations operating with 
budgetary constraint. 

Authorities are still working to improve the framework and methodology for PAT (Perform, Achieve 
and Trade) introduced in India. Inadequate guidelines or suggested measures by BEE (Bureau of Energy 
Efficiency) for energy cost reduction needs improvement. Measurement and verification process in India is yet 
to be at par with international Measurement and Verification protocol as it is a key validating tool [21].  
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2.4.  The bigger picture 
Energy Conservation has a cascading impact on an organization’s operation and therefore on 

Operational Budget at the micro level. It helps us in optimizing the use of energy and conserving natural 
resources as energy comes from Mother Nature. It has also a definite impact on the macro level when we talk 
about Industry, Country and Globalization.  

At the lower end of the strata that is, Sectoral level like residential, industry, commercial and 
transportation etc. benefits will be of reduced operating energy cost besides many indirect benefits. At the 
National level, the benefits will be like a positive impact on GDP, Job creation and GHG (Green House Gas) 
emission reduction. Talking about International level the benefits will be on export market and reduced  
energy prices [22]. 

 
 

3. OPTIONS AVAILABLE FOR ENERGY CONSERVATION 
There are various options available for implementation of energy conservation project from fund 

requirement point of view. These can be High-Cost, Mid-Cost and Low-Cost Options [23]-[25] depending 
upon what kind of activities are involved to enhance the efficiency and what kind of operations it is, i.e. Existing 
Operation, New Operation etc.  

 
3.1.  Technological excellence 

Technological Excellence is to implement the latest technology having better performance. These can be 
better technology, efficient machine, optimization of operations. If it is a new operation then the latest and 
advanced version of the system can be opted. If it is an existing operation, then the best system compatible to 
work with the existing system for better performance should be opted. The above are High-Cost Energy 
Conservation Measures. The target set by Govt. of India under PAT (Perform, Achieve and Trade) Scheme for 
the year 2014-15 are as follows [26]:  
a. Annual fuel savings in excess of 23 million toe (Tons of Oil Equivalent), 
b. Cumulative avoided electricity capacity addition of 19,000 MW, 
c. CO2emission mitigation of 98 million tons per year. 
 
3.2.  Operational fine tuning 

Operational Fine Tuning is mostly for existing operations where activities like Addition and 
Alterations, Fine Tuning, Change in Work Process etc. make the existing operations more efficient by 
enhancing the throughput [27]. As they involve certain cost, they are Mid-Cost Energy Conservation Measures. 

 
3.3.  User impact 

It is a fact that equipment / machine actually consumes the power in order to give the desired output, 
but the same equipment / machine doing similar activities can consume a different amount of energy at different 
locations. It is because of human intervention. Human influences the energy consumption of equipment / 
machines it happens mainly due to ignorance and careless attitude [28]. We do many things in our daily lives 
in a routine manner or as a matter of habit thinking that is the right way to do the job [29]. It may not be so 
unless someone points out the flaws. If someone tells the right way to do the job or help in identifying what is 
being ignored thinking as less important, that can make an impact on energy consumption [30]. Similarly, the 
management of any organization can also come up with certain administrative guidelines about Dos and Don’ts 
when it comes to energy usage and that can help in reducing the energy consumption [31]. The above measures 
involve changes in energy user’s behaviour. They are Low-Cost Energy Conservation Measures.  
 
 
4. ECONOMIC CONSIDERATIONS FOR IMPLEMENTING ENERGY CONSERVATION 

OPTIONS 
Economic consideration will definitely have an impact irrespective of the energy conservation options 

one may choose to implement. If one sees it as expenditure, then the consideration is to undertake whatever 
minimum is needed to reduce the consumption. On the contrary, if it is seen as an investment then the return 
on that investment can create a paradigm shift [32].  

An overview of energy savings achieved by industrial units participated in the Ministry of Power, 
Govt. of India, award scheme from 1999 to 2005 (seven years) in support of economic consideration. There 
were 120 to 311 units which showed a total investment of ₹ 66.71 million and a total savings of ₹ 40.43 million 
is made in in 7 Years. Thus, the total electrical energy saved in 7 years is 4.527 million units and Equivalent 
avoided capacity is 865 MW [33].  
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Point is to be noted that it is just not ₹ 40.43 million savings against the project implementation cost 
of ₹ 66.71 million with 19 months payback period but also saving of 4,527 Million units of electricity that is 
equivalent to avoiding setting up of 865 MW capacity power plants besides other savings. Within the World 
Bank, lending for energy efficiency has become a mainstreamed business line, with more than US$5.2 billion 
lent over the five fiscal years ending June 30, 2015 [34]. Therefore, implementation of energy conservation 
projects will have both direct and indirect benefits. 
 
4.1.  Direct benefit 

Some of the direct benefits are like savings in monthly energy bill which can easily be quantified and 
return on investment can be worked out. Various case studies suggest that the return on investment is very 
attractive. Studies show the payback for Low-Cost Energy Conservation measures is less than 1 year, Mid-
Cost measures is 1-2 years and High-Cost measures will be 2-5 years [12], [23] depending upon the application, 
hours of operations and system configurations etc. Studies in the USA indicate that the dependence on Demand 
Side Management (DSM) incentives is gradually decreasing since 1995. It is estimated that industry investment 
for energy-efficiency related services reached US$2 billion in 2000 following a decade of strong growth 
[35]. U.S. ESCOs generated ∼$23 billion in direct benefits at projects installed from 1990–2008 [36]. 

 
4.2.  Indirect benefit 

It may not be possible to correctly quantify the amount of savings in indirect benefits as the impacts 
are more felt than seen. It is more qualitative than quantitative in nature and influences the moral of the people. 
The US-ESCO (Energy Servicing Company) industry is considered as the most successful model for the private 
sector delivery of energy efficient services. Actual performance of the ESCO industry is documented in order 
to provide policymakers and investors with objective information and customers with a resource for 
benchmarking future projects relative to industry performance [16].  
 
 

5. BARRIERS TO IMPLEMENT ENERGY CONSERVATION OPTIONS 
5.1.  Budgetary constraint  

Opex is a constraint in any organization and it becomes more critical when it is considered to be an 
expenditure. Under such circumstances, energy conservation projects take the back seat and conveniently 
forgotten by the people empowered to grant the fund. Energy-efficient technologies are more expensive to 
procure compared to alternative technologies [37]. Obtaining additional fund for investing in energy-efficient 
technology is usually problematic. Low liquidity and limited access to capital can arise due to restrictions on 
lending money [38]. Sometimes such restrictions are due to the internal policy of the organization. The ESCOs 
(Energy Servicing Company) in India are small and have limited financial resources. Very few ESCO projects 
can be financed with the ESCO’s own resources. It is almost impossible to raise fund based on their actual 
balance sheet. The Financial institutes and banks interest in ESCO projects remain low due to various factors 
like financial conditions of ESCOs / end users, lack of technical expertise to evaluate Energy Efficiency 
project’s potential by banks security concerns etc. [33]. 

 
5.2.  Management apathy 

Studies suggest that any energy conservation program can reach its maximum potential level if it is 
driven by the management [4], [33], [39], [40]. Because it not only gives the vision but also gives the moral 
authority and budgetary support for the successful implementation of the program. Below is one such  
suggested model [41]. Organizational structure and energy management program as shown in Figure 1. 

 
 

 
 

Figure 1. Organizational structure and energy management program 



                ISSN: 2088-8694 

 Int J Pow Elec & Dri Syst, Vol. 10, No. 1, March 2019 :  504 – 513 

508

Organizations concentrate solely on its core business as a general practice. Lack of dedicated 
personnel with a focus on energy issues, scarcity of energy expertise, budgetary constraint and limited 
investment resources are some of the reasons to avoid any energy conservation project [42].  

 
5.3.  Lack of understanding  

It is like a double-edged sword. People authorized to take the decision are either not having the 
necessary information or having distorted information / misinformation that leads to confusions rather than 
having clarity to take the call. People working on the equipment / machines are mostly junior level employees 
not empowered to take any policy / funding decision but having complete information. There is a distinct 
communication gap between the senior management and the junior management when it comes to taking the 
actionable decision on energy conservation projects [43]. Very often, it happens that after spending a lot of 
time and effort by ESCO it is realized that although the customer is willing to implement the project, no one is 
willing to finance the customer for implementing a potential project. This puts a heavy financial burden on 
small ESCOs [33]. 

 
5.4.  Unclear policy 

A clear policy with a vision can help in implementing any energy conservation program. The study 
shows either there is unclear policy or lack of vision for energy conservation program [26]. Perhaps it is lack 
of apathy or lost priority for the management in most of the organization. Today when the top management in 
any organization burning the midnight oil, doing all possible jugglery to reduce the operating cost completely 
ignores huge potential available at their disposal in the form of energy conservation. The fact is most of them 
do not know the energy cost of their per unit throughput [44], [45]. Countries like USA, UK, China, Japan, 
Netherland, Denmark, Canada and India have Energy Policy applicable for respective countries. Energy 
efficiency policies like Pricing Policy, Institutional Development Policy and Energy Efficiency Technology 
Policy have been developed and implemented in India [1]. It is a fact that energy efficient technology is 
expensive and at the same time pricing policy advocates for L1 (Lowest quoted price) concept for procurement. 
It is a conflict in itself, which needs immediate correction.  

 
 

6. WHAT IS PROVEN PRACTICE FOR ECONOMIC WAY OF ENERGY CONSERVATION? 
6.1.  ESCO model 

Broadly speaking this energy conservation approach has four main elements that are the key factors 
for successful implementation. These are Energy Audit, Identification of appropriate Energy Conservation 
Measures (ECM) and Funding, Implementation of the ECMs and Measurement and Verification (M&V) 
protocol to monitor the expected savings and its maintenance [21]. ESCO model operates on the principle of 
“Performance Contracting”. It is legally accountable performance contract based on a detailed energy audit, its 
analysis, findings and recommendations for energy conservations in any facility [35].  

Modus-Operandi of ESCO is “Pay as you save”. Which means the project is funded and implemented 
by the savings from the implementation of the project. Saving is calculated based on the difference between 
the baseline energy cost and after implementation of energy cost. Savings can also be on sharing basis between 
the client and ESCO depending upon the contract period and proportion of sharing. It is mostly Tri-Party 
agreement [35]. Client is the organization where the energy conservation project is to be implemented and is 
the first party. ESCO is the independent entity engaged in Energy Audit and Project Implementation to realize 
the energy savings and is the second party. OEM (Original Equipment Manufacturer) or any other organization 
that will either supply the energy conservation measures or fund for procuring the same and is the third party.  

 
6.2.  Procedure of implementation 

It is scientific and systematic procedure where energy conservation measures are implemented in such 
a way that the impacts are mutually additive. So that it will have a positive financial impact in procuring the 
subsequent energy conservation measures. The suggested procedure is highlighted bellow [41]. Typical energy 
audit and implementation program as shown in Figure 2. 
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Figure 2. Typical energy audit and implementation program 
 
 

The whole procedure is carried out by qualified, experienced and competent professionals in step by 
step manner. The first step is to collect the historic operational data and draw the baseline. The second step is 
to measure various operational parameters, record and analyze the data. In the third step, operational efficiency 
is evaluated and all Energy Conservation Measures (ECM) are identified. An action plan is drawn about how 
to implement the ECMs, implementation cost and cost-benefit analysis. In the final step, the ECMs are 
implemented and the performances are measured and verified through an established Measurement and 
Verification (M&V) protocol.  

 
6.3.  Financing 

ESCO projects in India are generally implemented under the guaranteed savings scheme and shared 
savings scheme. The Indian Renewable Energy Development Agency Ltd. (IREDA) is an organization in India 
for financing Energy Efficiency projects. The World Bank has extended a Line of Credit to IREDA for 
developing and financing energy efficiency and conservation projects that include project implemented in the 
ESCO model. The loan could be up to 70 % of the project cost with an interest rate lower than that offered by 
any commercial bank and has a maximum moratorium of 2 years for repayment [33]. The commercial banks 
in India are generally apprehensive about funding Energy Efficiency projects. Recently five prominent banks 
in India, State Bank of India (SBI), Canara Bank, Union Bank of India, Bank of India and Bank of Baroda have 
launched Energy Efficiency schemes for SMEs. The schemes are addressed towards their existing SME clients 
and for small projects up to USD 22,000 [33]. 
 
 
7. METHODOLOGY FOR FUNDING ESCO PROJECTS 

The First step towards funding any ESCO project is to identify the Energy Conservation Measures 
(ECM) [41], [46] that is applicable keeping the long-term operational requirements of the facility. These ECMs 
are categorized based on their cascading impacts for deciding the sequence of ECM implementation for energy 
conservation [8]. Cost-benefit analysis is done taking the cost of ECMs, energy saved from the ECMs, 
methodology opted for sharing the saving if any and the agreed project duration [1]. The complete projected 
cash flow is plotted in excel sheet and cash flow charts are prepared for ease of understanding by the 
management. The project concept and the cash flow situation along with project SWOT analysis are presented 
to the management for the project approval and fund authorization [2], [47]. Once the project is approved and 
the fund is allotted an escrow account is opened to manage and control the complete cash flow for the 
entireproject duration.  

 
 

8. RESULTS AND DISCUSSIONS 
8.1.  Benefits of performance contracting (Esco Model)  

It is not only ease of implementation but will also have both technical and economic benefits.  
 

8.1.1. Technical  
Technically speaking the whole system will be more energy efficient after the energy conservation 

measures are implemented. An efficient system will perform better. Thereby, less breakdown and more 
productivity leading to a positive impact. ESCOs are often seen as important and effective change agents in 
capturing the opportunity to curb energy demand and technological excellence through increased efficiency 
[20], [48], [49]. 
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8.1.2. Commercial 
An energy efficient system will require less Opex and thereby an increase in the organization’s 

bottom-line. Higher productivity will lead to an increased top-line. Overall the profitability of the organization 
will increase. A profitable and growing organization will create a motivated and satisfied team striving for 
greater heights. The Indian Government’s Bureau of Energy Efficiency (BEE) has introduced the ‘Perform, 
Achieve and Trade’ (PAT) scheme in 2011to give a boost to ESCO projects. Most energy efficiency potential 
lies in private factories and buildings, so the private sector should be involved at the start of any initiative, 
whether as an end user, a potential implementer, or a possible financier [34]. Energy efficiency choice primarily 
involves investment decisions that will have a tradeoff between higher initial capital costs and uncertain lower 
future energy operating costs, when we see it from an economic perspective. In simple term, the initial cost is 
the difference between the procurement and installation cost of a relatively energy-efficient product/system 
and the cost of an otherwise equivalent product/system that provides the same services but use more energy. 
The decision of whether to make the energy efficient investment requires weighing this initial capital cost 
against the expected future savings. It is comparison of initial cost-plus lifetime operating cost between a 
conventional system and the energy efficient system [1], [50]-[52]. 
 
8.2.  Payback/return on investment of performance contracting (Esco Model) 

If we consider the energy conservation project implementation cost as an investment, then the return 
from that investment is very attractive from the economic point of view. Below are few such projects with 
payback details to justify that it is not an expenditure but an investment as the project cost is recovered in a 
short span of time but the return from that investment continue to get realized so long the equipment is in 
operation / facility is functional.  
a. Energy Conservation Measures implementation on Fans, Pumps, Cooling Towers, Lights and Building 

Automation System cost was Low to Mid-Cost with a payback period of 2 – 5 years giving 5 – 15 % of 
energy savings in Airports [12], [53].  

b. Energy Conservation Measure implementation on lights had Mid-Cost with a payback of 3 years giving 
50% energy savings in lighting application in educational institute [23]. 
 

8.3. Investment opportunities in energy efficiency projects in india 
Mr. Satish Sabharwal, BEE, GOI, [54] highlighted the energy savings potential in India in one of his 

presentations to promote energy conservation. Point is to be noted that he termed the implementation cost as 
an “Investment” and not “Expenditure”. Bellow is the summary of Investment opportunity in Energy Efficiency 
projects in India. Table 1 shows investment opportunity in energy efficiency projects in India. 

 
 

Table 1. Investment opportunity in energy efficiency projects in India 
Market Type Investment (₹ Billion) Avoided MW 

Industrial 121 7000 
Commercial 6 553 
Municipal 13 1655 

Total 140 9208 

 
 

The ESCO industry in the USA continues to grow with estimated revenues of $4.1 billion in 2008 
despite a general downturn in the broader economy. In the USA, energy conservation is considered as an 
Industry that has huge growth potential [43], [55] 
 
 
9. CONCLUSIONS 

It is evident from the facts of case studies, reports and policy initiatives that energy conservation is 
need of the hour in order to remain competitive in the Indian market. However, due to prejudice or lack of 
understanding management in most of the Indian organizations do not give due importance to energy 
conservation programs. Studies show that it is a low hanging fruit that goes unnoticed most of the time by the 
management in them strive to find means and ways to reduce the operations cost [1], [56], [20]. Maybe it is 
the mindset of the management to see it as an unnecessary, uncalled for expenditure. Should they see it as an 
investment then they will not only reap the benefits of this low hanging fruit to reduce their operation cost but 
will also add a sizable amount of profit to the business. It is time to have the paradigm shift in energy 
conservation in India. Vision, policy and guidelines should not be limited only on paper. Energy conservation 
program in every organization should be a top-down approach with clear guidelines. Perhaps the very first 
guidelines to change will be the procurement policy. L1 concept (Lowest quoted price) can never be the criteria 
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for such projects because technology should have the priority over price when we talk about energy 
conservation. Perhaps, it will also make it easy for funding organizations to lend money for such energy 
conservation projects in India.  
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