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Abstract
Operations in energy generation, transmission, distribution and consumption are

independent in India and operates in isolation in the absence of Total Quality
Management (TQM) system leading to gaps between the operations. These gaps
make the whole system less efficient because of voids in the quality control
systems when we take a bird’s eye view at the macro level. It cannot be seen in
isolation and needs to be addressed at the macro level. Integrating the Quality
Control Systems (QCS) in each operation by TQM will strengthen each QCS
that will bring more clarity and better control. Energy Conservation will also
have a positive impact on environment and that increases the number of stake
holders when we talk about an integrated Quality Management System (QMS).
This paper discusses the importance and needs for TQM in Indian energy

conservation.

Keywords: Energy Conservation, Commercial Building, Total Quality
Management, Demand Side Management

1. Introduction

When the world’s first energy crisis was experienced in early 1970s Demand Side
Management (DSM) was coined to be the solution to overcome the energy shortage
(2. DSM was thought to be a bi-directional action oriented solution (37).

Organisations were expected to be proactive in their approaches to facilitate the

Page 1

technology to excel for the highest possible efficacy. Then came 2007 when it was
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realized that there is a third element to DSM and that is the human beings which brings

sustainability to DSM (3). Quality management plays a major role in energy

management (7). Quality management in energy conservation is thought to be an

isolated localized requirements. Total Quality Management (TQM) is perceived to be Page |2
applicable to only in manufacturing (30). India has come a long way in energy
conservation since 2000. Energy Conservation Act 2001, Electricity Act 2003 and
Energy Conservation Building Code (ECBC) 2017 are in operations since then to
boost the energy conservation activities in India. Quality management is working in
isolation in segments like generation, transmission, distribution and consumption.
When the energy is required to be carried from generation to consumption then quality
management in isolation creates many voids to make the whole system inefficient. The
thumb rule followed in India is that saving one unit at the consumer end is like saving
two units at the generating point (8). This huge loss is the testimony to the need for
TQM in order to bridge the gaps between the segments for improving the overall

efficiency of the whole operations from generation to consumption. The objective of

this article is to discuss the need of TQM application in energy conservation in India.

2. Literature Review

A detailed literature review is done to understand the concept of Total Quality
Management in Energy Conservation application for identifying the gap in the
operations with cradle to grave approach. The literature review is explained in some

appropriately titled sub-headings.
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2.1. Total Quality Management

Total Quality Management (TQM) is defined as a management approach with
complete focus on customers (10). It enables the development of products and services
which meet the needs and exceed the expectations of customers. This is executed by
creating an integrated system that is process centric, has total employee involvement
and is completely customer focused (4). The entire organization needs to function as a
single unit in the pursuit of excellence in order to correctly perform on TQM methods
(1). Attaining this is accomplished with a sharp-focus on the eight principles of TQM.
These are Customer First, Employee Ownership, Process-Based, System Integration,
Strategic and Systematic Approach, Data Driven, Communication, and Constant

Improvement as shown in Figure 1.

Continuous Focus on Employee
Improvement Customer Involvement
Communication Total Quality Process
Management Centred
i Strategic and
D'.ECISIOH £ . Integrated
Making Based Systematic S
- ) ystem
on Facts Approach

Figure 1: Principles of TQM

Source: Compiled by the Author
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Study in Bangladesh Power Development Board (BPDB) suggested the need of

implementing TQM to address the inefficiencies in operation to minimise the

operational losses. (8). Total Productive Energy Management (TPEM) is an approach

that calls for the participation of all members of any facility to take part in energy Page| 4
conservation activities by taking the ownership for the efficient management of energy
(22). Commitment of top management, incentives to employees and continual learning
through training are the means of implementing such an approach in any organizations.
This approach will not only help in creating the awareness and vow to energy
conservation at all levels but also translate into saving money and protecting the
environment (28). Study suggest the need to implement TQM in electricity sector in

industrialised nation like Brazil for making the operations efficient and customer

centric (39).

2.2. Indian Energy Scenario

Energy demand in India had been growing steadily since 1960s and it is expected to
grow in the same trajectory even after the Covid-19 situation is over as shown in
Figure 2 (17). The steady growth in energy demand is met by increasing the generation
through enhanced generating capacity and technological excellence for improved
efficacy. Figure 2 illustrate the fact of doubling the energy demand from 2019 to 2040

if the expected growth and development remains at pre-Covid 19 stage.
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Figure 2: Expected Growth in Energy Demand in India

Source: India Energy Outlook, 2021Report

Primary source to meet the growing energy demand in India remains the fossil fuel.
Coal and Qil continue to meet the major demand while the discovery of new fossil fuel
reserve in the world continue to shrink (17). Figure 3 gives the break-up of the fossil

and non-fossil fuel contribution to meet the Indian energy demand.
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Figure 3: Total primary energy demand in India, 2000-2020
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Source: India Energy Outlook, 2021Report

2.3. Energy Conservation initiative in Indian

s o . . Page | 6
Structured initiative for energy conservation in India goes back in 2000 when then the ge|

president of India Dr. APJ Abdul Kalam gave “Energy independence by 2020 as
energy vision of the country (3). The Government under the leadership of Mr. AB
Vajpayee passed “Energy Conservation Act 2001 (EC 2001)” and revamped the State
Electricity Boards to operate as profit center through corporate like structures by
passing revised “Electricity Act 2003 (EA 2003)” (32). Major energy consuming
industries were identified as “Designated Consumers (DC)” and “Bureau of Energy
Efficiency (BEE)” was created to drive the revised energy policy towards the new
initiative called “Energy Conservation”. “Energy Conservation Building Code
(ECBC)” was further introduced to bring the building sectors under the umbrella of

energy conservation act (3).

Quality management in generation, transmission, distribution, billing, and
consumption remained in isolation in the revised plan. Quality is seen and managed at
micro level while the need of the hour is to look at macro level with a holistic view
instead of periscopic view (19). This will help in bridging the gaps between different
segments of operation to transfer energy from generation to consumption which will

lead to better energy management and enhanced operational efficacy (28).

2.4. Energy Conservation Measures Implementation Opportunity in Indian

An Energy Efficiency Project (EEP) involves a number of Energy Conservation
Measures (ECM) that will lead to a more efficient energy consumption at the

consumer’s end (15). Study shows only 3% of the industrial establishments have
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executed energy efficiency projects for energy conservation within their area of
operation (IEA, 2021). There is a dearth of literature on energy conservation projects
in India at the backdrop of TQM (31). Twenty percent of the organisations think
extended time and extensive efforts are required to implement any EEP successfully Page| 7
(6). Study also suggests that 23% of employees in any organisation believe that there is
an opportunity for energy conservation in lighting which is common in any premise
(14). Energy conservation initiatives in India have come a long way and much more
needs to be done to make it a way of life so that the energy conservation become

sustainable. One of the prominent need is to formulate a TQM covering from energy

generation to energy consumption at a macro level from the bird’s eye perspective.

2.5. Government Policy and Regulation

The Indian Government has passed EC 2001 to kick start the energy conservation
activities in India. State Electricity Boards (SEB) were revamped and restructured
under EA 2003 to operate as corporates with better transparency and accountability in
the operations. ECBC was revised several times and fine-tuned to match the
requirements of Indian building sector involving central government, state
governments and urban local bodies for bringing a revolution called “Green Building”.
ECBC 2017 is in implementation since 2018 and both the central government and state
governments have launched many energy conservation and green building programs to
give the momentum to energy conservation (13). Policies, regulations and several
programs are in place while the authorities continue to explore opportunities to close
the gaps. TQM is one such gap that needs to be addressed with modified quality
management policy in order to minimize the losses due to the absence of a composite

quality management system (9).
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2.6. Awareness of TQM in Energy Conservation

There is a need for awareness creation first to unlearn and then relearn when we talk
about TQM in energy conservation in India. General perception of the people about Page | 8
TQM is that it is something related only to manufacturing (15). The survey findings in
one study on quality management in an Indian manufacturing organisation indicated
that Indian organizations are well aware of TQM practices, but implementation level is
not at par with the awareness level (24). Figure 4 illustrates the familiarity with TQM

Principles while Figure 5 highlights the difference between awareness and relevance of

various quality management systems (15).

Familiarity with Quality Management
Principles

35 33
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15 13
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Figure 4: Familiarity with TQM Principles

Source: Khanna et al. 2010
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Figure 5: Awareness and Relevance of Quality Management Systems

Source: Khanna et al. 2010

3. Methodology and Approach

The methodology and approach of TQM in energy conservation at a macro level is
similar to any quality management approach, but only difference is that it will cover
right from energy generation to energy consumption while the others are localized
approach like only for generation or transmission or consumption etc. (26). M M
Kablan proposed a five phases TQM approach for his energy conservation project in
Jordanian industrial sector with the model termed as “Kablan’s 5 Steps Close Loop

TQM Model” as shown in Figure 6.

Copyrights@IJMRT www.ijmrt.in



Dr. Shaikh Shamser Ali et al IJMRT: Volume (4), Issue 3, 2022

‘ Preparation Phase ‘

- Page | 10

|| ‘ Planning Phase ‘
: |
& . _
=
‘é_, ‘ Execution Phase ‘
=
3 l
2 |
g ‘ Evaluation Phasze ‘

|

Feedback i

Figure 6: Kablan’s 5 Phases Close Loop TQM Model

Source: M.M. Kablan, 2003

The key stakeholders in Indian power sector is shown in Figure 7. Today the sources
of fossil fuel for Indian power plants are not limited to Indian resources but major part
of it is imported from different countries (32). Even if we consider from generation to
distribution then also there are many entities in this chain of events. Each entity
operates within its perepharies and with own quality management systems. Therefore,

the stake holders in this chain of events are expected to follow more than one quality
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management systems. If the quality management systems operate in isolation within

each stakeholder’s periphery then chances of gap between the stakeholder’s operation

will be more leading to drop in operational efficiency causing energy losses (33).

¥
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Figure 7: Key Stake Holders in Indian Power Sector

Source: Prachee Mishra, 2019

The basic structure of a TQM should have policy, planning, implementation,

monitoring, checking, and feedback to make it a close loop system with continuous

improvement mechanism as shown in Figure 8. (4). There is a need to formulate a

composite quality management policy to cover all stakeholders under one umbrella

through a Total Quality Management system.
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Figure 8: Basic Structure of Energy Management System

Source: Joshi et al., 2016

Each operation is unique and require its own approach, but the core elements of TQM
can guide each decision for its implementation. Implementation of TQM is something
that needs to be applied to the present structure of the organization and it will vary

from operation to operation (35).

4. Recommendations

TQM in energy conservation has two sides. One is the energy supply side while the
other is the by-products because of energy conservation. Supply side covers all
operations starting from the mines / rigs, from where the fossil fuel is extracted from
mother earth, to the last equipment using the energy at the consumer’s end. Because of
energy conservation there will be positive effects on carbon emission, global warming

and environmental impacts. Fossil fuel, be it coal, oil or natural gas, is extracted both
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by the government and private organisations having their own respective Quality

Management Systems (QMS). Similarly electrical power is generated in thermal power

plants using fossil fuel or any other alternative fuel/s both by the government and

private organisations having their respective QMS. Electrical power is evacuated from Page| 13
all power plants, be it thermal, hydro, solar or wind, and distributed amongst the
consumers using state operated power grid having their won QMS. The power
transmission and distribution system is illustrated in Figure 9. All these QMS at
various levels are not the same. Therefore, bringing all these QMS under one umbrella
calls for an integrated TQM policy driven by a central nodal agency like Central
Electricity Authority (CEA) at the behest of the government of India. TQM at this
national level will help in smooth integration of all QMS in operation at different
organisations level which will help in bridging the gaps between the operations at

different organisations level. Since energy conservation is not in isolation of energy

supply, it will also govern the energy conservation as well under such TQM.
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Figure 9: Single Line Power Distribution Diagram

Source: J. Keller and B. Kroposki, (2010)
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A systematic PDCA approach (Plan-Do-Check and Act) can lead to continuous energy
efficiency improvement under such TQM. Organizations with an existing QMS can
easily integrate with other QMS (18). Buildings in Europe consume about 40 % of the
energy which translates into about 36 % of the CO2 emissions (1). The reduction of Page| 14
energy consumption in building sector alone is one of the most important factors for
reducing environmental impact. A TQM will integrate all QMS practiced in other
industries to make a bigger impact on environment. Generally speaking the scholarly
literature suggests that Quality Assurance (QA) and Quality Control (QC) associated
with the quality management paradigm facilitate the adoption of environmental and

social practices associated with corporate environmental management policy as shown

in Figure 10 (10).

Designed Quality

Quality Social
: - Achieved
Requested by & Environmental
3 Quality
Customers m

Quality Requested

by the Society

Figure 10: Social and Environmental aspect of QMS

Source: Erlantz Allur et al., 2018
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5. Conclusion

Total Quality Management ensures the demand of both internal and external customers
in this changing nature of business operations. Top management’s commitment,
determination and direction is required to ensure the conducive atmosphere for
improvement of organisational environment to create a TQM culture. It also calls for a
well-developed Quality Management System (QMS) which clearly defines managerial
processes and describes how they are to be integrated with all internal and external
customers, suppliers and related service providers or in other words all the stake
holders. Participative management will make the system more proactive compared to
control management. Middle management, lower management and the general
employees need to align with the vision and mission of the top management. An
effective implementation of TQM in energy conservation application from generation
to consumption will help in plugging the gaps between operations which will lead to
increased efficiency, better utilization of energy, reduction of carbon emission and

global warming.
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