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Executive Summary

Rural Electrification Board has been established as a vital government institution to help
improve the quality of life through the supply of stable and reliable electric power to the rural
areas of the country as well as to fulfill the constitutional right of the people to have electricity.
REB provides electricity services in 61 districts out of 64 and already has achieved 100%
electrification connecting 34.77 million consumers with the installation of 1,299 substations of
capacity 17,470 MVA and erecting 5 lakh 82 thousand km of distribution lines till June, 2023
by implementing development projects and also by their operational works. Now REB is
focusing on quality, reliability & un-interruption to be with national sustainability goals. REB
already has been implemented, implementing and planning for some projects. For performing
the national goals and accounting for the SDG targets, a sustainable supply chain practice
(SSCP) entails incorporating socially and environmentally conscious practices into all phases
of the product's (electrical goods, construction works, and consulting services) life cycle. A
sustainable supply chain is significant because it raises an organization's, company's, or
society's level of sustainability. Eco-friendly supply chains, green technology, and other ethical
company procedures and economic development are all important components of
sustainability. Sustainable services and government practices have a knock-on effect, reducing
greenhouse gas emissions and the need for fossil fuels among individuals and communities. A
better standard of life is the result of all of this. To do this, a robust, sustainable supply chain
was developed by the REB and is still being practiced in their development works. To prepare
this report, the recent sustainable supply chain practices that have been done in the development
projects are being discussed. Data on both ongoing and finished projects are being used in this
report. In this report the sustainable supply chain practices (SSCP) followed by the REB in two
development projects (One is completed and another one is ongoing) are discussed briefly in

the “Chapter-4 Findings: Sustainable Supply Chain Practices in REB”. REB is adopting and



implementing Sustainable Conceptual Design Practices, Carbon Footprint and Emissions
Reduction Practice, Renewable Energy Practices, Environmental, Social, Health & Safety
Practices & Sustainable Procurement Practices in their development projects for supplying
uninterrupted, reliable & affordable electricity to the consumers. Every step of practicing SSCP
in the REB’s developed and developing tasks are in line with the implementation that are and

will be ensured.
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Chapter 1
Introduction

1.1 Background

The Government of Bangladesh emphasized the top priority to accelerate the pace of the
electrification program throughout the country. It is also a constitutional obligation to provide
electric power in the rural areas. Rural Electrification Board has been established as a vital
institution to help improve the quality of life of the vast rural multitudes and accomplish
continuous advancement to their socio-economic conditions through the supply of stable and
reliable electric power to the rural areas of the country as well as to fulfill the constitutional
right of the people to have electricity. The Government of Bangladesh’s vision for the Power
Sector is to provide access to affordable and reliable electricity to all. GoB’s various plans
emphasize the importance of electricity for generating employment opportunities. Access to
affordable and reliable electricity is a key requirement for both economic development and
poverty reduction. REB has finally completed 100% electrification by 2021 [1] by
implementing significant development construction projects. Now REB is focusing on quality,
reliability & un-interruption to be with national sustainability goals. The government has
shown interest in implementing sustainable supply chain practices during the past few years.
Bangladesh is a proactive participant in the UN's Sustainable Development Goals (SDGs)
initiative. A sustainable future can be attained by 2030 by addressing social, economic, and
environmental issues through the implementation of the 17 Sustainable Development Goals
(SDGs). These days, every government agency is attempting to include sustainable issues in
their policies. REB is one of Bangladesh's government engineering departments. As part of
their vision and mission, they are all now raising awareness and incorporating sustainable

policy.



1.2 Sustainable Supply Chain Practice

Sustainable supply chain practice entails incorporating socially and environmentally conscious
practices into all phases of a product's life cycle, from the extraction of raw materials to their
eventual disposal. Assuring fair Labor practices, reducing the negative effects on the
environment, and encouraging ethical sourcing and production techniques are all part of this.
The objective is to design a supply chain that, to be sustainable over the long run, strikes a
balance between social, economic, and environmental factors. A supply chain is considered
sustainable when it successfully incorporates values and both social and environmental
responsibility into a model that is both competitive and successful. Transparency throughout
the whole supply chain is essential; sustainability programs need to cover everything from the
sourcing of raw materials to last-mile transportation and even product returns and recycling
procedures. [2] Standards for sustainability and compliance are growing more uniform as
establishments place an increasing emphasis on ethical supply chain practices. Ten standards

have been established by the UN Global Compact to gauge supply chain sustainability [2].
1.3 Significance of Sustainable Supply Chain

A sustainable supply chain is significant because it raises an organization's, company's, or
society's level of sustainability. To sustainably manage our planet and its natural resources such
as air and water, sustainability is essential. Reducing pollution and preserving animal and plant
habitats are a pair of advantages of creating a sustainable future and everyday life. Eco-friendly
supply chains, green technology, and other ethical company procedures and economic

development. A better standard of life is the result of all of this. [3]
1.3.1 Potentiality of Sustainable Supply Chain Practices

Reduced environmental impact: Initiatives related to SCS are crucial for enhancing the

environment. They contribute to environmental protection and the reduction of pollution. SCS



programs help with the appropriate disposal of waste materials, minimize waste, and use fewer

natural resources.

Improved continuity of supply: Organizations can enhance their relationships with
stakeholders and customers by implementing sustainable supply chains. Stakeholders can link
specific elements of the supply chain with their purchases, and they are growing more

conscious of how their purchases affect the environment.

Maximizes Output: Organizations that have implemented sustainable supply chain
management have seen an uptick in employee morale as a result of employees being aware of

how their work contributes to social well-being.

Minimizes Costs: Organizations can also save money by lowering production costs through

sustainable supply chain management, which lowers consumer prices.

Improves Income: Finally, profitable supply chain management can also be aided. This is the
outcome of the productivity gains and drop in production costs that are frequently seen with

SCS management.
1.3.2 Three Sustainable Fundamentals for Managing Supply Chain

These can establish a path towards a sustainable future as well as perform a smooth
management or practicing supply chain by focusing on the environmental, economic, and

social fundamentals of sustainability. [3]

Environmentally sustainable supply chain practices focus

Environmentally on minimizing the ecological impact of a product's life
Sustainable Supply Chain _  cycle. This involves reducing resource consumption,
Practice ) . . .
minimizing waste generation, and adopting
environmentally friendly processes.

Supply chain resilience and financial viability are the main



Economical Sustainable :  goals of economically sustainable supply chain practices.
Supply Chain Practice Cost optimization, increased productivity, and promoting
financial stability for all parties are all part of this. The
goal is to develop a supply chain that not only meets
economic objectives but also maintains long term
profitability while taking into account the needs of both
the business and its partners.
Social Sustainable Supply : Socially sustainable supply chain practices emphasize fair
Chain Practice labor practices, human rights promotion, and ensuring the
well-being of workers throughout the supply chain. This
involves considering things like offering secure working

environments, paying workers fairly, and upholding their

rights.

1.4 Reasons for Sustainable Supply Chain

The following are some main arguments in favour of a sustainable supply chain:

Environmental safeguarding: Sustainability reduces the adverse effects of human activity on
the environment, protects ecosystems and biodiversity, and encourages the wise use of natural

resources. [2] [3]

Control of Global Climate Change: One of the biggest global concerns is climate change,
which requires sustainable solutions. Reduced greenhouse gas emissions and the promotion of
sustainable practices can help lessen the effects of climate change, including extreme weather

events, rising sea levels, and ecosystem disruption. [2] [3]

Resource Conservation and Efficiency: Sustainable supply chain practices place a strong
emphasis on managing and using resources like energy, water, and raw materials as optimally

as possible. [2] [3]



Sustainability and Resilience: Long-term economic stability depends on sustainability.
Through the integration of sustainable practices into supply chains, investments, and business
operations, it is feasible to mitigate risks, optimize efficiency, and bolster economic

resilience.[2] [3]

Credibility and Commercial Impact: Industries' credibility and perceived worth can be
improved by adopting a sustainable business model. Businesses that are socially and
environmentally conscious are in greater demand from investors, employees, and customers.

Strong CSR makes an organization more appealing to all of its stakeholders. [2] [3]



Chapter 2

Literature Review

The concept of sustainability is not new to the professional community. Every organization,
regardless of their sector of operation, needs to be aware of it. The reasons are clear: An
organization's actions will affect the environment regardless of what it does. This has a lot of
good effects, like boosting the economy, fostering creativity, and introducing new goods and
services that advance societal progress. By purchasing goods, works, and services,
organizations like Rural Electrification Board (REB) as an electricity distribution public
organization of Bangladesh contribute positively to economic and social development in
national and global supply chains. Development policy thus benefits from a component of

national and global supply chains.
2.1 “5 Cs” of Sustainable Supply Chain Practice

The goal of this report is to acquaint by emphasizing the "5 Cs," or the five hierarchical

qualities- Consciousness, Conservation, Community, Commerce, and Culture. [4]
2.1.1 Consciousness

Consciousness in sustainable supply chain practices refers to an awareness of, and deliberate
consideration of, ethical, social, and environmental factors throughout the supply chain. This
entails making deliberate decisions to reduce adverse effects, encourage ethical sourcing, and
improve sustainability overall. It demonstrates a commitment to long-term environmental and
social well-being in supply chain operations and includes ethical treatment of workers,
responsible resource management, and reducing carbon footprint. Organizational guidelines
that demonstrate a strong commitment to sustainable behavior practices, particularly as they

relate to the supply chain, should serve as the foundation for the implementation of sustainable



supply chain management. REB is elaborately discussed for sustainable goals in a supply chain

manner.[4]
2.1.1.1 Role of Consciousness in Sustainable Supply Chain Practice

* Ensuring that raw materials and products are sourced from suppliers who adhere to fair labor

practices and ethical standards.

 Evaluating and mitigating the environmental impact of supply chain activities, including

resource consumption, waste generation, and emissions.

* Providing visibility into the supply chain, allowing stakeholders to trace the origin of products

and ensuring accountability for sustainable practices.

* Fostering collaboration among supply chain partners, encouraging shared responsibility for

sustainability goals and initiatives.

* Regularly assessing and improving sustainability performance, responding to changing

environmental and social challenges.
2.1.2 Conservation

Conservation in sustainable supply chain practices involves the responsible and efficient use
of resources throughout the supply chain to minimize environmental impact. This includes
efforts to reduce waste, conserve energy, and promote biodiversity. The risk conservation that
is typically significant for a supply chain analysis and how to rank them in order of importance
to implement sequentially or not. Conservation is a mandatory sustainable supply chain
credential. REB development project is putting sustainable priorities into practice by avoiding
non-renewable energy consumption, accepting sustainable conceptual design and materials,

and so forth. [4]



2.1.2.1 Role of Conservation in Sustainable Supply Chain Practice

* Optimization of the use of raw materials, water, and energy to reduce overall consumption

and waste generation.

 Implementation of the strategies to minimize and responsibly manage waste at every stage of

the supply chain, from production to distribution and disposal.

» Adopting energy-efficient technologies and practices to decrease energy consumption and

lower the carbon footprint of supply chain operations.

* Considering the impact of supply chain activities on ecosystems and biodiversity, and taking

measures to preserve and protect natural habitats.

* Embracing circular economy principles, such as recycling, reusing, and refurbishing products

and materials to extend their lifecycle and reduce environmental impact.
2.1.3 Community

In sustainable supply chain practices, "Community" refers to a focus on social responsibility
and positive engagement with the communities affected by or involved in the supply chain.
This involves considerations for the well-being and development of local communities,
workers, and other stakeholders. They are compelled to fulfill their social responsibilities about
their supply chains, as they are the source of a significant portion of environmental impacts,
while also feeling pressure to do so. Additionally, supply chains offer a great deal of potential
and chance to prevent or at least lessen significant risks to the environment, those affected, and
the businesses themselves. The disastrous results of suppliers' lax security and occupational
health and safety regulations highlight how critical it is for businesses to address the social
impact of their supply chain operations as well. The largest public electricity distribution
authority has been carrying out this duty since 1978 and is known as the Bangladesh Rural

Electrification Board. The traditional consumer response to having electricity is a constitutional



right which was a small percentage in the prior year. By raising social consciousness and
carrying out environmental protection measures, REB has effectively completed the task of
raising the percentage from a lower amount to 100%, and development initiatives were put into

action. To do this, a robust, sustainable supply chain was developed and is still being practiced.
[4]
2.1.3.2 Role of Community in Sustainable Supply Chain Practice

* Ensuring that workers in the supply chain are treated ethically, with fair wages, reasonable

working hours, and safe working conditions.

* Investing in and supporting the development of local communities where supply chain

activities occur, contributing to economic, social, and environmental improvements.

* Prioritizing local suppliers and producers to support local economies and reduce the

environmental impact associated with transportation.

* Involving and communicating with local communities, workers, and other stakeholders to

understand their needs and concerns, fostering collaboration and trust.

 Conducting assessments to understand and address the social impact of supply chain activities

on communities, including potential risks and opportunities.

* Promoting diversity and inclusion within the supply chain, ensuring equitable opportunities

for all individuals regardless of background or identity.

2.1.4 Commerce

"Commerce" in sustainable supply chain practices refers to conducting business ethically and
responsibly, making sure that social and environmental responsibilities are balanced with
economic considerations. Planning, sourcing, production, distribution, and returns are the five

most important stages of supply chain management in the establishment of commerce. [4]



2.1.4.1 Planning of Commerce for Sustainable Supply Chain Practice

Planning to match supply with customer and manufacturing demands is usually the first step
in the process of getting the best results from supply chain management. Businesses need to
make an effort to forecast their needs and take appropriate action. REB is using the ERP
software for their resource planning to implement perfectly the development projects and also

for doing their regular operational maintenance works.

2.1.4.2 Sourcing in Commerce for Sustainable Supply Chain Practice

SCM sourcing generally entails making sure that 1) the components or raw materials meet the
manufacturing specifications required for the production of the goods, 2) the
supplier/contractor/service provider received payment at a price that is consistent with market
rates, 3) In the event of unanticipated circumstances, the supplier/contractor/service provider
can provide emergency materials & 4) the supplier/contractor/service provider has a track

record of providing high quality, on-time deliveries.

This report briefly discusses how a REB project that has been completed has carried out
numerous enormous development projects by adhering to a good sourcing methodology of the
goods, works, and consultancy services. The REB employs similar sustainable supply chain

techniques for their other projects.

2.1.4.3 Manufacturing in Commerce for Sustainable Supply Chain Practice

At this point in the supply chain management process, the company turns the components or
raw materials it has received from its suppliers into something new by using its Labor force
and machinery. Although it is not the last phase of supply chain management, this finished
product is the ultimate objective of the production method. Sub-steps in the manufacturing

process, like assembly, testing, inspection, and packaging, can be separated further. Businesses



need to be aware of waste and other factors that could lead to straying from their original plans

during the manufacturing process.
2.1.4.4 Delivery Process in Commerce for Sustainable Supply Chain

After goods are manufactured and sales are completed, a business needs to get the goods into
the hands of its clients. An organization that has efficient supply chain management (SCM)
will have strong delivery networks and logistical capacities to guarantee the prompt, affordable,
and safe delivery of its goods. REB is responsible for managing delivered goods, defining the
delivery point, determining the unit rate of delivery based on the ton per km transportation rate
for each electrical material, and managing stores and warehouses using advanced software and

techniques.

2.1.4.5 Return in Commerce for Sustainable Supply Chain Practice

The support for product and customer returns marks the end of the supply chain management
process. When a customer needs to return a product, it can be particularly problematic if the
company makes a mistake. Reverse logistics is the term used to describe this return process,
and the business needs to make sure it can accept returned goods and accurately issue refunds
for them. The completed project of REB is showing already the return on the investment
significantly higher than anticipated. The ongoing project is implementing its development

works with the same feature of sustainable supply chain practices.
2.1.5 Culture

"Culture" in sustainable supply chain management refers to the norms, values, and behaviours
of the organization that place a high priority on social, ethical, and environmental
responsibility. It entails cultivating an organizational culture that values sustainability through
the supply chain. A supply chain commences with the procurement of components or raw

materials from a supplier and concludes with the delivery of a final good or service to the



customer. Every link in the supply chain has the potential to improve efficiency or add value

to supply chain management. [4]
2.1.5.1 Role of Culture in Sustainable Supply Chain Practice

* Demonstrating a commitment to ethical behaviour at all levels of the organization, with

leaders setting an example for responsible decision-making.

* Involving employees in sustainability initiatives, fostering a sense of responsibility, and

encouraging innovative ideas for minimizing environmental impact.

* Providing ongoing training to employees on sustainable practices, ensuring they understand

the importance of social and environmental responsibility in their roles.

* Building a culture of collaboration with suppliers, customers, and other stakeholders to

collectively work toward sustainability goals.

* Encouraging a culture of innovation that seeks new ways to reduce environmental impact,

improve efficiency, and contribute to social well-being.

* Integrating Corporate Social Responsibility (CSR) principles into the company's mission and

values, aligning business objectives with societal and environmental goals.
2.2 Sustainable Supply Chain Models

The nature of supply chain management varies amongst businesses. Every company has unique
needs, limitations, and advantages that influence how it handles supply chain management. A
business/ organization can use some of these models to direct its supply chain management

initiatives. [5]



2.2.1 Circular Supply Chain Model

This model emphasizes the circular economy principles, focusing on reducing, reusing,
recycling, and refurbishing products and materials to minimize waste and environmental
impact. Example: A clothing company that designs products for recyclability, encourages
customers to return old garments for recycling, and uses recycled materials in new clothing

items.
2.2.2 Lean and Green Supply Chain Model

Combining lean manufacturing principles with environmental sustainability, this model aims
to optimize efficiency while minimizing resource use, waste, and emissions. Example: An
electronics manufacturer implementing lean practices to reduce excess inventory and waste

while incorporating energy-etficient processes and materials in production.
2.2.3 Triple Bottom Line Model

Also known as the "3P" model, it considers three dimensions: People, Planet, and Profit. This
approach seeks to balance economic success with social responsibility and environmental
stewardship. Example: A food company that considers not only profit but also social impact
by supporting local farmers, ensuring fair wages for workers, and minimizing environmental

impact through sustainable farming practices.
2.2.4 Closed-Loop Supply Chain Model:

This model emphasizes closed-loop systems where products are designed to be easily

disassembled and recycled, creating a sustainable loop of materials within the supply chain.

Example: An automotive manufacturer designing cars with easily recyclable materials,

facilitating the return of end-of-life vehicles for disassembly and recycling.



2.2.5 Resilient Supply Chain Model

Focused on building resilience against environmental and social risks, this model aims to
ensure continuity in the face of disruptions, such as climate events or geopolitical changes.
Example: An apparel retailer diversifies its supplier base to mitigate risks associated with

geopolitical events, natural disasters, or other disruptions.
2.2.6 Local Sourcing and Production Model

Prioritizing local suppliers and production facilities to reduce transportation-related emissions
and support local economies. Example: A food and beverage company prioritizing local

farmers and suppliers to reduce transportation-related emissions and support local economies.
2.2.7 Supplier Collaboration Model

Involving close collaboration with suppliers to jointly work towards sustainability goals,
ensuring that the entire supply chain is aligned with responsible practices. Example: A
technology company working closely with its suppliers to ensure responsible sourcing of

minerals, ethical Labor practices, and adherence to environmental standards.
2.2.8 Ethical Sourcing Model

Emphasizing the importance of sourcing materials and products from suppliers who adhere to
ethical Labor practices and environmental standards. Example: A coffee company sourcing
beans from certified fair trade and organic farms, promoting ethical treatment of workers and

environmentally friendly farming practices.



2.2.9 Demand-Driven Supply Chain Model

Focusing on responding to actual demand to reduce excess inventory and waste, optimizing
production and distribution based on real-time demand signals. Example: An e-commerce
company utilizing real-time data and analytics to adjust inventory levels and production based

on actual customer demand, reducing excess inventory and waste.

2.2.10 Digital Supply Chain Model

Leveraging digital technologies such as IoT, Al, and blockchain to enhance transparency,
traceability, and efficiency, contributes to sustainability goals. Example: A consumer
electronic company using blockchain to enhance traceability, allowing customers to verify the

origin and authenticity of raw materials used in their products.



Chapter 3

Methodology

This report's goal is to acquire knowledge about the most recent sustainable supply chain

practices used in Rural Electrification Board development projects.

At first, a list of the completed and ongoing development projects will be collected. As this
report will mainly focus on two development projects (One completed and one ongoing), the

following documents are planned to be collected [6] [7]:

For Completed Project > Project Completion Report

> Approved Latest Revised Development Project
Proposal (DPP)
> Implementation, Monitoring, Evaluation Department
(IMED)Reports, Planning Commission
> Environmental Impact Assessment (EIA) Report

For Ongoing Project > Feasibility Study (FS) Report
> Environmental, Social, Health and Safety (ESHS)
Report

> Environmental Impact Assessment (EIA) Report

Also, the field and project development engineers, specifically the Project Directors, Executive
Engineers, Deputy Directors (Technical), and related officials who are Grade-5 and Grade-6
officers of the People's Republic of Bangladesh were interviewed in individual and over cell
phone conversations to gather the data used in this report. To acquire data and information,
about five engineers including the report supervisor are interviewed. The appendix contains the

list of questions that were asked during the data collection phase.



Chapter 4

Findings: Sustainable Supply Chain Practices in REB

To fulfill the Sustainable Development Goals (SDGs) by 2030 and guarantee "(Goal-07)-
affordable, reliable, sustainable and modern energy for all," REB is working with the
government to implement development activities through projects. Here the sustainable supply
chain practices followed by the REB in two development projects (Completed and Ongoing)

as mentioned below will be discussed.
4.1 Project Descriptions

4.1.1 Completed Project

Very recently REB has completed a project named “Distribution Network Expansion for 100%
Rural Electrification (Dhaka, Mymensingh, Chittagong & Sylhet Divisions) 2nd Revised”.
This project is also known as “DNE-DMCS” [8]. This project provided 100% Electrification

in the project areas.

¢ Construction of New Distribution Line: 47,840 Km.

+¢ Construction of 33/11 kV New Sub-station: 68 Nos. (940 MVA).

+ Augmentation of Existing 33/11 kV Sub-station: 100 Nos. (1000 MVA).
+ Construction of River crossing tower: 37 Sets.

+ Construction of Switching station: 1 Nos.

% Acquisition/Purchase of Land: 19.20 Acre

«» Consumer connection: 17,10,000 Nos.



This development project took 7 years (01-January-2017 to 31-12-2022) for the completion of

the above development tasks and expenditure of 6646.00 Crore BDT from GoB money. [8] [9]
4.1.2 Ongoing Project

One of the ongoing projects in the REB is “Renovation and Modernization of Existing 33/11
kV Wooden Pole Mounted Substations in REB (Phase-I)” has started its implementation from
Ist July 2022 with an estimated cost of 697.72 Crore BDT whereas a foreign development
partner (KFW-GERMAN) issued a loan of 50 million EURO and rest of the funds are from
GoB. This project is known as “RM-Pole Mounted S\S”. This project has 4 years duration and
already 1 and a half years have passed. REB has so many poor pole-structured substations that
are in a very vulnerable condition. Among them, 23 nos. of vulnerable substations are going to
be modernized & renovated with the most advanced design of Gas Insulated Substations (GIS)
through this project. And of these substations’ adjacent lines, the 2760 km 11 KV feeder line

will be renovated with re-conducting with a higher size conductor. [10] [11]
4.2 Sustainable Supply Chain Measures

4.2.1 Sustainable Conceptual Design Practices

Sustainable design parameters, drawings, layout & material specifications for renovation,
rehabilitation, and upgradation of new/existing electric distribution lines, substations,
switching stations, river crossing towers, sub-marine cables laying & underground cable
network installation will be elaborated based on electrical system parameters and
environmental circumstances considering weather and climate resilient infrastructure
considering international standards as IEEE, IEC, ISO, electrical structural codes & building

codes, etc.



4.2.1.1 Sustainable Conceptual Design as Sustainable Supply Chain Practice

For several reasons, well-designed and efficiently run electrical distribution lines, substations,
and other electrical structures are conclusively a sustainable choice. Sustainable design
minimizes adverse effects on the environment and building occupants while optimizing
structural performance. Cost, environmental, social, and human benefits are balanced by
incorporating sustainable design and energy efficiency principles into our construction and
modernization projects to meet the mission objectives and functional requirements of the

development agencies.
The objectives of sustainable design principles are:

Optimize site potential: Proper site selection is an important step towards establishing
sustainable structures. Numerous environmental factors are impacted by a structure's location,
including security, accessibility, and energy consumption within the covered area and by
occupants' electricity needs for potential usages, effects on the local ecosystem, and the use or

reuse of existing structures or infrastructure.

Minimize non-renewable energy consumption and waste: Non-renewable consumption is
reduced when international standards like IEEE, IEC, ISO, electrical structural codes, and
building codes are taken into consideration when designing electrical distribution structures. In
general, non-renewable energy consumption is replaced by new energy-related interventions

as well as the use of materials through sustainable design.

Use environmentally preferable products: Utilizing recycled materials in electrical systems
lessens the need for new resources and helps keep waste out of landfills. Electrical components
can be successfully integrated with recycled copper, aluminium, and plastic without sacrificing
functionality or safety. These substitutes offer better performance and fire resistance in addition

to lessening their negative effects on the environment.



Protect and conserve energy & Improve energy quality: The idea that all the electric energy
in a closed system stays constant over time is known as the conservation of electric energy
principle. Essentially, this indicates that although electric energy can change forms, its overall
quantity never changes. The goal of energy conservation is to use less energy overall while still

getting the same results.

Enhance operational and maintenance practices: The seamless operation of electricity
facilities depends on having electrical systems that are dependable and efficient. The following

are some major justifications for why sophisticated electrical maintenance is crucial.

Ensuring Stakeholder Safety: Staff members and consumers may be in danger due to
electrical malfunctions. Frequent maintenance lowers the likelihood of accidents or system

failures by assisting in the identification and removal of possible hazards.

Reducing Outages: Distribution outages can have detrimental effects on consumers' care,
income, and reputation. By proactively identifying problems, strategic electrical maintenance

reduces the likelihood of system failures and unscheduled downtime.

Optimizing Energy Efficiency: In Bangladesh, the Power Cell, an individual department of
the Power Division assures the specification of the electric material, constructions, and
consultants for all the implementing agencies like REB, PDB, DPDC, DESCO, WZPDCL,
NZPDCL, Coal-Power, PGCB, SREDA etc. And it is called uniform specification which is
being maintained by World Bank guidelines through several international consultants. So, all
the highest level of specifications from the world standards like IEEE, ANSI, etc. are

maintained.
4.2.1.2 Findings of Sustainable Conceptual Design Practices for the Two Selected Projects

REB has given importance to implementing sustainable conceptual design practices in the two

selected projects and the findings can be summarized below:



DNE-DMCS
> The design followed international standards like ANSI, IEEE, IEC, ISO, electrical
structural codes, and building codes.

> Ensured the highest level of sustainability in the materials specifications, design
parameters, and construction supervision.

> Ensured construction of sustainable site design sufficiently responsive to the
ecoregion, and ecological places.

> Ensured the maximum usage of land with the highest energy potential.

> Usage of non-renewable energy consumption-reducing material.

> Usage of eco-friendly (biodegradable, recyclable) materials.

> Only near to 5% usage of wooden poles.

> Usage of indoor-type substations not disturbing the adjacent living elements of the
earth. [9] [12]

> Ensured the highest level of sustainability in the materials specifications, design
parameters, and construction supervision.

> Ensured construction of sustainable site design sufficiently responsive to the
ecoregion, and ecological places.

> Ensured the maximum usage of land with the highest energy potential.

> Usage of non-renewable energy consumption-reducing material.

> Usage of eco-friendly (biodegradable, recyclable) materials.

> Only near to 5% usage of wooden poles.

> Usage of indoor-type substations not disturbing the adjacent living elements of the

earth. [9] [12]



> Ensured the highest level of sustainability in the materials specifications, design
parameters, and construction supervision.

> Ensured construction of sustainable site design sufficiently responsive to the
ecoregion, and ecological places.

> Ensured the maximum usage of land with the highest energy potential.

> Usage of non-renewable energy consumption-reducing material.

> Usage of eco-friendly (biodegradable, recyclable) materials.

> Only near to 5% usage of wooden poles.

> Usage of indoor-type substations not disturbing the adjacent living elements of the
earth. [9] [12]

> Ensured the highest level of sustainability in the materials specifications, design

parameters, and construction supervision.

> Ensured construction of sustainable site design sufficiently responsive to the

ecoregion, and ecological places.

> Ensured the maximum usage of land with the highest energy potential.
> Usage of non-renewable energy consumption-reducing material.

> Usage of eco-friendly (biodegradable, recyclable) materials.

> Only near to 5% usage of wooden poles.

> Usage of indoor-type substations not disturbing the adjacent living elements of the
earth. [9] [12]
> Ensured the highest level of sustainability in the materials specifications, design

parameters, and construction supervision.



> Ensured construction of sustainable site design sufficiently responsive to the
ecoregion, and ecological places.

> Ensured the maximum usage of land with the highest energy potential.
> Usage of non-renewable energy consumption-reducing material.

> Usage of eco-friendly (biodegradable, recyclable) materials.

> Only near to 5% usage of wooden poles.

> Usage of indoor-type substations not disturbing the adjacent living elements of the

earth. [9] [12]

RM-Pole Mounted S\S

> Design and specifications followed design and specifications as per Bangladesh's
national, local, legal, and institutional framework; KFW Sustainability Guidelines and

Guidelines.

> Upgradation of 23 nos. of substations targeting a transformer energy loss reduction
0f18,400 MWh per year.

> Appointing international design and supervision consultant experienced with sustainable
executions and delivery to projects.

> Appointing EPC/ Turn-Key contractors through international bidding, who will have a
greater experience with sustainable design. [10] [13]

4.2.2 Carbon Footprint and Emissions Reduction Practice

The use of green building rating systems, sustainable energy sources, sustainable materials,
developing insulation, and effective building management systems are some strategies and

techniques for reducing carbon footprint and emissions.

4.2.2.1 Carbon Footprint and Emissions Reduction Practice as Sustainable Supply Chain

Practice



In developing nations, the costs of sustainable development are rising due to climate change.
Consequently, this will have an impact on the developed countries' economies and the global
supply chain. Developing low-carbon, climate-resilient growth is a commitment to the planet's
future. To keep global warming to 1.5°C, emissions must peak as soon as feasible and then

rapidly decline.
Greenhouse effects are:

Global Warming: Although the greenhouse effect keeps the temperature constant, more of it
means higher temperatures. The planet's average temperature and climate are rising because of
increased fossil fuel use, increased greenhouse gas emissions, etc. Summer temperatures over

the last several years have been significantly warmer than the decadal average trend.

Rising Water Levels: The rise in water levels over the safe limits comes next. It's a
straightforward logic. The polar ice caps are melting quickly due to the earth's average
temperature rising steadily. Water levels are rising dramatically as a result, much higher than
is safe. The swift rise in ocean levels can inevitably cause low-lying areas to flood and

necessitate evacuation.

Destroying Marine Life: Oceans are known to retain their alkalinity and absorb CO2.
However, marine life is negatively impacted by the rate at which carbon dioxide is rising. As
the oceans absorb an increasing amount of carbon dioxide, their alkalinity levels will approach
hazardous levels. This is becoming a more significant threat to marine life, which could become

extinct if the rise in alkalinity keeps up.

4.2.2.2 Findings of Carbon Footprint and Emissions Reduction Practices for the Two

Selected Projects

By implementing the development projects, REB is comparably practicing carbon emissions.



DNE-DMCS
> Reduction of use of diesel as an energy source for pumping, agriculture processing, light
industry, and commerce and service delivery.

> Estimation of the reduction in CO2 emission resulting from lower losses in the power

system as follows:

CO2 emission of approx. 644 kg CO2/MWh (PSMP forecast) for a typical mix of power
plants consisting of coal, gas, and diesel is assumed. On average 1265 MWh/substation loss
reduction each year can reduce energy loss by 1265 x 168nos. substation = 212520 MWh.
Therefore, the reduction of CO2 emission due to the loss reduction of 212520MWh can be
estimated for 168 nos. substations as (212520 MWh x 644 kg/MWh) = 136862ton CO2. [9]
[14] The reduction of CO2 is 136862-ton CO2 per year by this completed project.

RM-Pole Mounted S\S

> Will reduce CO2 after its completion.
> Estimation of the reduction in CO2 emission resulting from lower losses in the power

system as follows:

A CO2 emission of approx. 644 kg CO2/MWh for a typical mix of power plants consisting
of coal, gas, and diesel is assumed. Therefore, the reduction of CO2 emission due to the
loss reduction of 29,106MWh can be estimated for 23 substations as (29,106 MWh x 644
kg/MWh) = 18,744ton CO2 The reduction of CO2 is 18,744 tons CO2 per year. [10] [14]

[15]

4.2.3 Renewable Energy Practices



Energy from renewable natural resources is energy that is produced more quickly than is

used.

4.2.3.1 Renewable Energy Practice as Sustainable Supply Chain Practice

Today, sustainable energy is important for a variety of reasons. Below are a handful of
them. We can become less dependent on fossil fuels possibly even completely by using
sustainable energy sources. The most widely used energy sources are not sustainable yet.
The cleaner energy and renewable energy we demand to power our world, the less fossil
fuels we will need in the long run. The environmental benefits of sustainable energy also
relate to the cost-benefit aspect of our energy consumption.

4.2.3.2 Findings of Renewable Energy Practices for the Two Selected Projects

REB is a public organization that distributes electricity to rural consumers and is
implementing the government rules of solar panel installation during the electricity
connection. Today it is mandatory for commercial and industrial consumers to set up a
solar system installation on their property’s rooftop. In the two selected projects, the usage

of solar panels is of great importance.

DNE-DMCS
> Serving electricity to the 17,10,000 Nos. of consumers ensuring a solar system
installation according to the government guidelines.

Confirmation of solar installation before providing the electricity connection. [8] [9]

RM-Pole Mounted S\S

> The Project Director and related field officials will make sure first the solar connection

before providing the electricity. [11]

4.2.4 Environmental, Social, Health & Safety Practices



Environmental concerns are now national priorities as well as worldwide issues. The goal at
the sub-regional, regional, and international levels is to recognize the value and advantages of

environmental conservation for sustainable growth.
4.2.4.1 ESHS Practices as Sustainable Supply Chain Practice

Environment, social, health, and safety practices are crucial in sustainable supply chains for

several reasons:

Environmental Impact: By incorporating environmentally responsible practices, supply
chains can minimize resource depletion, reduce pollution, and mitigate the impact of

production and distribution processes on ecosystems.

Social Responsibility: Prioritizing social practices ensures fair treatment of workers,

adherence to Labor laws, and protection of human rights.

Health and Safety: Ensuring the health and safety of workers is fundamental to ethical
business practices. Safe working conditions not only protect employees but also contribute to

increased productivity.

Legal Compliance: Many countries have regulations governing environmental protection,

Labor practices, and health and safety standards.

Risk Mitigation: Embracing sustainable practices mitigates various risks, including supply

chain disruptions due to environmental disasters or social unrest.

Consumer and Stakeholder Engagements: With increased awareness and concern for
sustainability, consumers and stakeholders increasingly expect businesses to operate

responsibly. Meeting these expectations can enhance brand value and customer loyalty.



Long-Term Viability: Sustainable practices contribute to the long-term viability of a business.
They help in building resilience against environmental and social challenges, ensuring stability

and continuity in a rapidly changing global landscape. [14] [16]

In REB, all the projects either from GoB or Development partner’s investment, it is mandatory

to attach the NOC from the DoE.
4.2.4.2 Findings of ESHS Practices for the Two Selected Projects

DNE-DMCS
> “No Objection Certificate” from the Department of Environment, Bangladesh was issued
sequentially after the EIA report was done.
> No physical causalities were seen during the project implementation because safety was
ensured in every construction work.
> Social awareness was conducted in rural areas by forming several executive committees

by government officials.

> Rehabilitation procedures were successfully done according to the government

guidelines.
> Sustainability Guidelines and Guidelines on Incorporating Human Rights Standards and

Principles, including Gender; WBG Environmental and Social Operational Policies and

WBG General EHS Guidelines have been followed. [14]

RM-Pole Mounted S\S

> Expected to reduce indoor air pollution by replacing kerosene and firewood with

electricity as an energy source for lighting.



> Will reduce the use of diesel as an energy source for pumping, agriculture processing,
light industry, and commerce and service delivery.

> The safety guidelines are prepared by an international consultant.
> Separated re-habilitation procedures are also prepared for this project.

> Social incorporations from the stakeholders will be ensured by an individual

guideline from KFW-German. [15] [17] [16]

4.2.5 Sustainable Procurement Practice

Purchasing goods, services, or Labor while taking the environment, society, and economy
into account is known as sustainable procurement. Making decisions that promote social
responsibility, reduce harmful effects on the environment, and enhance long-term
economic viability are all part of it.

4.2.5.1 Sustainable Procurement as Sustainable Supply Chain Practice

Sustainable procurement involves integrating environmental, social, and ethical
considerations into the procurement process.

Environmental Consideration: Consideration of the environmental impact of products
and services, such as energy efficiency, carbon footprint, and use of sustainable materials.
Social Responsibility: Ensuring suppliers adhere to fair Labor practices, human rights
standards, and ethical business conduct.

Ethical Sourcing: Promoting transparency in the supply chain, preventing the use of child
Labor or unfair working conditions, and supporting fair trade practices.

Continuous Improvement: Sustainable procurement aims to balance economic,
environmental, and social considerations, contributing to a more responsible and resilient

supply chain.



Local Sourcing: Prioritizing local suppliers to reduce transportation-related emissions
and support local economies.

Life Cycle Assessment: Evaluating the entire life cycle of products, from raw material
extraction to disposal, to assess and minimize overall environmental impact.

Supplier Diversity: Encouraging a diverse supplier base, including small and minority-
owned businesses, to promote inclusivity and support a variety of stakeholders.

Circular Economy Practices: Embracing strategies to minimize waste, encourage
recycling, and promote the circular use of materials in product design and manufacturing.
4.2.5.2 Findings of Sustainable Procurement Practice for the Two Selected Projects
REB has implemented and is currently implementing various types of projects depending
on the mode of financing. ADB, World Bank, JICA, KOICA, AFD, KFW, GIZ, IDB, and
other development partners are involved, they have contracts that require them to adhere
to their procurement policies. Otherwise, the GoB-funded projects adhere to PPA-2006
and PPR-2008. The approved guidelines, which include PPA and PPR, are created to
guarantee procurement transparency, the best competitive bidding, the highest level of
expertise, the best quality products, and precise design and implementation works.

DNE-DMCS

> Followed the PPA-2006 & PPR-2008 for all the procurements.

> 138 nos. packages of Goods as electrical materials, Works as EPC of substations,

river crossing tower, switching stations, and civil works were successfully executed by

following PPA-2006 & PPR-2008.
> A total of 1200 nos. of line construction packages were executed with 44 nos. of

consultancy service packages. This mega project is a clear example of legal requirement



of procurement practice which ensured a sustainable supply chain at the national level.
[8119]
RM-Pole Mounted S\S
> Being carried out following the internationally recognized KFW procurement
guidelines for consultancy services works for substation up-gradation and line
upgradation in the EPC manner.
> [t will guarantee all the elements such as social responsibility, ethical sourcing,
local and regional sourcing, diversity of suppliers, life cycle assessment, circular

economy practices, and continuous improvement. [10] [14]

Chapter 5

Challenges and Mitigations in the Implementation of Sustainable Supply
Chain Practices in REB

Implementing a sustainable supply chain in the power sector can be challenging due to

various factors. Here are some of the key challenges:

Regulatory and Policy Framework: The absence of clear rules or conflicting guidelines

can hamper the reception of feasible measures.

High Initial Costs: It is sometimes necessary to make a substantial upfront investment in

new infrastructure, technology, and training to implement sustainable practices.

Technology Transition: The replacement or modification of current infrastructure may

be necessary to make the transition to sustainable technologies and energy sources.

Supply Chain Transparency: The length and complexity of supply chains in the power
sector can make it challenging to track down the source of resources and guarantee that

they adhere to sustainability criteria.



Globalization and Outsourcing: It is difficult to maintain supply chain sustainability
when working with suppliers from various geographical areas who have diverse social and

environmental standards.

Interconnected Risks: The power sector is susceptible to several hazards, including
economic, geopolitical, and climate-related uncertainty. Because of these interrelated
risks, firms may find it more difficult to implement sustainable supply chain strategies

since they must manoeuvre through a changing and unpredictable environment.

Collaboration and Engagement: Reaching sustainability objectives frequently requires
cooperation between many diverse stakeholders. Because suppliers, manufacturers, and

consumers have different objectives and interests.

5.1 Challenges and Mitigations of the Completed Project
Challenges and Mitigations of the completed project titled “Distribution Network
Expansion for 100% Rural Electrification (Dhaka, Mymensingh, Chittagong &

Sylhet Divisions) 2nd Revised” are discussed as

1. The original DPP of this project was prepared in light of the feasibility study for the
expansion of the distribution network and a master plan that time in 2017. Following the
“completion of 100% Upazila-based electrification program” adopted by REB was
underway. [8]

Mitigation: REB had to connect consumers in most of the newly developed settlements/
marginal settlements of remote areas, industrial establishments, economic zones, and
settlements of various pastures of off-grid areas through grid power to elevate socio-

economic development in the project areas. [9]

2. The conventional design of REB was not applicable to connect every lifeline consumer
by using the allotted electric materials and substation that were in the 1st DPP after getting
the exact staking sheet from the field consultant. [8§]

Mitigation: In most cases, 1 or 2 poles were required to connect the marginal/ newly
emerging consumers and all these lines were close to the line. To bring every household

under electricity connection there was a need for an additional 8,740 Km distribution line,



8 nos. new outdoor substations (80 MV A), and augmentation of 3nos. existing substations

(30 MVA) to connect an additional 3.40 lac new consumers in the project areas. [9]

3. In the 1st DPP there was a provision to construct 61 nos. new Substations with land
acquisition. Out of 61 nos. substations, the land of 9 nos. substations had been provided
by its source, land of 18 nos. sub-stations acquired in that time, and the remaining 34 lands

needed longer time to acquire than as usual time. [§]

Mitigation: As REB is an electricity distribution authority, they have their funding
sources by selling electricity to the consumers. When it was seen that the project facing
some delays because of land acquisition, REB changed its mode of financing by investing
its funds and directly bought some land from the land owner for the project rather than
following government land acquisition method. In that case, they followed a perfect

resource practice and proved a sustainable supply chain. [9]

4. Almost every river crossing tower construction work had to face roadblocks from local
landowners and taking a long time to clear the roadblocks. At the field level on the river
bank is hampered due to the work of the tower foundation being stopped during the rainy

season and adverse weather. [§]

Mitigation: By managing the stakeholder’s incorporation in the development works by
offering various working opportunities in the development works as direct or indirect
participation from the rural people. Involving local government representatives from all
the departments, the project office made the working environment and finally, the

contractor completed the river crossing tower. [9]

5.2 Challenges and Mitigations of the Ongoing Project

Challenges and Mitigations of the ongoing project titled “Renovation and Modernization of

Existing 33/11 kV Wooden Pole Mounted Substations in REB (Phase-I)” are discussed as

1. Project Design and Supervision Consultant recruitment has been re-tendered due to a high

bid of more than 100% (twice) of the DPP price. It has already taken 9 months in the 1st phase



of this tendering. All the scope of the work must be completed within the project's approved

duration. It is the only challenge for this newly ongoing project. [14]

Mitigation: By following the development partner’s international procurement guidelines, the
project office and development partner make some changes in bidding documents to minimize
the time that will be taken by the consultant to submit the drawings and design of the lines and
sub-stations. Sustainable procurement practices are adopted for this supply chain. The
international re-tender is already floated and within 2-3 months the consultant will be on board.

The project is expected to run smoothly within the project duration.

No other issues are seen in this ongoing project.

Chapter 6

Conclusion

The Rural Electrification Board's development projects incorporate several theoretical
contributions to sustainable supply chain practices, which are highlighted in this report. It is
primarily the first literature review to use a systematic approach to analyse the body of literature
on SSCP with an emphasis on Bangladesh's development project and REB for environmental
and social sustainability. Second, this report offers a thorough conceptual framework that
integrates measures, barriers, mechanisms, and results for sourcing development products from
suppliers, contractors, and experts in developing economies and providing consumers with
sustainable products like electricity through the use of sustainable supply chains. Measures
within this framework are categorized based on the foundations of institutional theory. New
strategies for analysing barriers during the implementation of a sustainability effort are
provided by the separation of ex-ante and ex-post barriers. A thorough framework for future
analysis and reference is provided by classifying development activities and practices based on

their mandatory or collaborative nature and including economic, social, and environmental



outcomes. Finally, additional future analysis is suggested for academics to address in the future

based on the findings of the REB's sustainable supply chain practices in the development

projects, the literature review and methodology of this report, and more.
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Appendix A.

Group A: Sample Interview Questions for Completed Project

1. What is the initial project detail?

2. What were the sustainability measures followed in the project?

3. What were the challenges faced by the Project Implementation Management Unit
(PIMU)?

1. What were the initiatives to solve the raised problems?

Group B: Sample Interview Questions for Ongoing Project

1. What is the initial project detail?

2. What will be the sustainability measures followed in the project?

3. What is the plan to achieve the targeted sustainability in the supply chain?



	Declaration
	Letter of Transmittal

