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Abstract

The present paper deals with the cost-benefit analysis (CBA) for an energy-efficiency
improvement project for the boiler-using industries of Bangladesh. It considers five differ-
ent price scenarios of natural gas (NG), a discount rate of 12% and the expected gas
savings of about 6.88% of the total gas consumption in these industries of Bangladesh. The
output of CBA has been used to suggest commensurate NG pricing and provide policy
inputs for encouraging energy use efficiency among these end-users. The high IRR of 18%,
which is much greater that the hurdle rate 12%, at the present weighted average NG price
of Tk. 10.29 indicates that the project is worth undertaking even at a financing rate below
18%. NG price for which the project is financially viable (NPV=0) is Tk. 9.52/cubic meter
and IRR at this price is 12.53%. The present industrial gas price is Tk. 10.70/cubic meter.
Therefore, it is evident that this energy efficiency project is financially acceptable at the
present industrial price of natural gas. The IRR-NG price relationship reveals that the
project becomes more lucrative financially as NG price increases.

Keywords: Natural gas, Natural gas utilization efficiency, Financial analysis, Net present
value, Internal rate of return, Cost-benefit analysis

1. Introduction

Natural gas is Bangladesh’s most important indigenous, exhaustible and non-renewable
natural resource. Natural gas plays an important role in many key sectors of the economy
of Bangladesh. With time, the proven stock of indigenous natural gas is exhausting quite
fast, thus putting an extra pressure on those sectors and the economic health of the country.
The remaining proven and probable reserve of natural gas is estimated to be only 11.91
TCF, with a remaining proven reserve of 5.97 TCF (Petrobangla, 2017), The reserve is
expected to deplete within the next 12 years at the present demand of 2700 MMCFD, if the
attainment of discovery of new gas field is not available. Now appropriate measures should
be taken by the users so that utilization efficiency of existing and future operations gets
enhanced. In this context, proper demand side management with its responsible use may
significantly contribute in ensuring energy security in the years to come.

Any good energy policy regards energy efficiency and renewable energy as its two vital
components. Energy efficiency, in some countries, brings about a national security benefit
as well by reducing the level of energy imports and thus retarding the depletion rate of
domestic energy resources. This also reduces opportunity cost of energy resources by
slowing down the gas extraction rate and thus keeping it for future uses.
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Natural gas is a non-renewable natural resource. Its utilization is associated with two
common types of inefficiency. One is regulated price related inefficiency, which, in some
way, discourages the end users about the efficient utilization of natural gas. This also
discourages their shifting to alternative fuels because the price of natural gas stands lower
than that of alternative fuels and using alternative energy cannot render the industries
competitive. Petrobangla (2015) stated that the low price of natural gas constitutes a signif-
icant financial obstacle to the improvement of gas utilization efficiency and often makes its
pursuit uneconomic and that the inequity created by fossil fuel subsidies, constitutes a
significant financial obstacle to the introduction of energy efficiency initiatives making
their introduction uneconomic.

The existing natural gas pricing in Bangladesh is not based on the economic rationality for
setting up a market-clearing price that ensures economic efficiency. It is not based on
marginal cost of extraction of gas and the opportunity cost natural gas or user cost of current
extraction. Cross-subsidies exist in this pricing framework. This is also not inflation adjust-
ed. This of course leads to economic inefficiency through market failure (inappropriate
market price-led economic inefficiency here). Moreover, widespread wastage in gas utiliza-
tion and transmission-distribution channels are also quite common characteristics in the gas
sector of Bangladesh. The pricing inefficiency inspires end-users not to combat this wastage
and thus refrain from applying energy efficiency measures. The existing end user price of
natural gas for different customers in Bangladesh is shown below:

Table 1: Natural Gas Tariff Structure in Bangladesh

Tariff (Tk./CM)
S1 Category of Effective from Effective Effective Effective
No. Customers 1% September, from 1% from 1% June, | from 1* July,
2015 March, 2017 2017 2019
01. Power 2.82 2.99 3.16 4.45
02. Captive Power 8.36 8.98 9.62 13.85
03. Fertilizer 2.58 2.64 2.71 4.45
04. Industrial 6.74 7.24 7.76 10.70
05. Tea Estate 6.45 6.93 7.42 10.70
Commercial 11.36 14.20 17.04
a. Hotel 23.00
06. & restaurant
b. Small 17.00
& cottage
industries
07. CNG 35.00 38.00 40.00 43.00
08. | Domestic
a. Metered 7.00 9.10 11.20 12.60
b. Single Burner 600.00 750.00 900.00 925.00
c. Double Burner 650.00 800.00 950.00 975.00

Source: Bangladesh Energy Regulatory Commission (BERC)
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In Bangladesh, natural gas is mainly used in seven sectors, including domestic, CNG,
commercial, power, captive power, industry and fertilizer production. Studies identified
rampant wastage of natural gas in domestic, industrial and captive power end users of
Bangladesh. A sector-wise natural gas consumption picture is presented in the figure-1
below:
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Source: Petrobangla Annual Report, 2017
Figure 1: Gas Consumption in Different Category of Users

Recognizing the importance of efficient utilization of natural gas, Petrobangla has imple-
mented a project titled “TA to Review the Approach for Increasing the Efficiency of Gas
Utilization in Certain Major Users (TAIEGU)” under the Japan Debt Cancellation Fund
(JDCF) financing. Its objective was to identify the areas where lie the opportunities of
enhancing gas utilization efficiency in major users such as fertilizer, industries, captive
power plants, glass industries, steel re-rolling mills and other industrial establishments that
use boilers through consultancy services. 3 pilot programs have been implemented as a part
of this project. The findings of the Boiler Economizer Pilot Programme that involved
fitting of an economizer to exhaust the boiler in order to recover waste heat for heating the
boiler feed water suggested a possibility of reducing the gas consumption by 4.4% (Petro-
bangla, 2017).

Table 2: Potential Gas Savings and Carbon Emission Reduction for Boiler-using Industries

From Audited Industries Mationwide projection
Possible Potential Gas Carbon
Energy Annual Gas Savings to Total Gas savings Emission
Management e Censumption consumption R
Opportunities (MMSCF) Ratioof Gas (MMSCFD) (MMSCFD) a (Ton/year)
Industrial
el 664 Q17 350 58 17| 1772254
Boilers
G he 1054 050 444 224 50 | 4167538
Generator
Re-heati
Simaiia 202 018 22 4 18 N7z
Furnace
Total 816 286 5360964

Source: Petrobangla Annual Report, 2017




Economics of Energy Efficiency: The Case of Natural Gas
Utilization in the Boiler-using Industries of Bangladesh 117

The indigenous natural gas reserve of the country is dwindling quite fast.To sustain the
economic growth and development, the country has already started importing LNG, 500
and 1000 MMCFD respectively in 2018 and 2019.This import related energy policy
involves market risks. So, as a demand side management policy, ensuring efficiency is
pivotal to energy security of Bangladesh.

Considering her energy security, Bangladesh has constituted the Sustainable and Renew-
able Energy Development Authority (SREDA) by the law no. 48 of 2012.This authority
has been expediting the activities related to energy efficiency and the expansion of renew-
able energy. It has formulated the “Efficiency and Conservation Master Plan up to 2030”
and “Energy Efficiency and Conservation Regulations”. The said Master Plan envisages
15% energy savings by 2030 and 20% energy savings by 2030, which are in line with goal
number 07 of the Sustainable Development Goals (SDGs) and the targets of the Seventh
Five Year Plan (FY2016-FY2020). Noteworthy that the illustration of Sustainable Devel-
opment Goal 7 (SDG7) of the Seventh Five Year Plan (Planning Commission, 2016) is to
“ensure access to affordable, reliable, sustainable and modern energy for all” and the target
of the Seventh Five Year Plan is to increase energy efficiency by 10%.

In Bangladesh most of the industries use boilers, which are again mostly driven by natural
gas. Most of the boiler-using industries of Bangladesh do not exhibit efficient utilization of
natural gas. These industries involve textile, garments, spinning, dyeing and printing,
pharmaceuticals etc.

There is thus a huge prospect of gas savings from ensuring efficient utilization of natural
gas in industrial sector of Bangladesh. It is worth noting that this industrial sector use
nearly 16.52 % of the total natural gas consumption (Petrobangla, 2017). This gas savings
may play a very important role for the energy security of Bangladesh. And this warrants a
policy framework conducive to ensuring efficient utilization of natural gas in the aforesaid
industrial units of Bangladesh. This paper aims to carry out a cost-benefit analysis of
efficient utilization of natural gas in the boiler-using industries of Bangladesh so as to
furnish policy inputs warranted for promoting efficiency in the utilization of natural gas in
these industries in Bangladesh against a dwindling gas reserve situation and high cost of
procuring gas from abroad.

2. Literature Review

Deriving energy efficiency benefits warrants investment in energy efficiency improvement
project. For taking energy-efficient investment decision, it is a must to compare the initial
capital investment with the inflow of future savings. This future saving comes out of the
future energy prices, changes in other operating costs related to energy use (e.g., pollution
charges), intensity of use of the product and equipment lifetime. These expected future
cash flows are compared with the initial cost requirement, thus requiring discounting of the
future cash flows to present values.

A number of studies came into light in the late 1970s and early 1980s which clearly exhibit
the empirical evidences of the benefits of energy efficiency investment. The implicit
discount rates are found from 25 percent to over 100 percent (Gillingham, Newell &
Palmer; 2009). Standard financial procedures used for the evaluation of energy efficiency
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projects are simple payback, return on investment and net present value. Time span is taken
to a three-year lifespan with no salvage value. The estimated mean IRR (25 percent) rose
with each additional year of life, to 37 percent for 4 years, 43 percent for 5 years and 50
percent for 10 years (UNIDO, 2011, p.78). The timing of energy efficiency improvement
costs and benefits and discounting of the cash flows play a pivotal role in the analyses of
adopting energy-efficient technology. To cater for uncertainties involved in energy
efficiency investments, a different hurdle rate greater than the discount rate is recommend-
ed (Jaffe, Newell & Stavins, 2004, p.86). It is argued that lower capital costs may facilitate
energy efficiency investment decision (Raihan, 2014 & Goyal, 2006).

Empirical estimates displayed a tangible responsiveness of energy consumption,
energy-efficient technology adoption and innovation of different energy price (Gillingham,
Newell & Palmer; 2009).

Low energy prices invite a market barrier which leads to less adoption of more energy-effi-
cient technologies (Jaffe, Newell & Stavins, 2004). Higher energy prices lead to signifi-
cantly higher rates of adoption of industrial energy-efficient equipment (UNIDO, 2011,
p.90). The energy sector has also failed to attract adequate private investments due to poor
pricing policies and other bottlenecks (Mujeri, Chowdhury & Shahana; 2014). Cropper
(2010) found out the causes for not using energy-efficient technologies in India. These
include energy pricing policies (e.g., low electricity prices for households and agriculture),
other government policies (e.g., tariffs), high start-up costs, scarce opportunities for invest-
ments, related risks about the benefits of investments, and lack of information and aware-
ness. World Energy Council (2001) states that market prices do not necessarily reflect
marginal social benefits or costs, and that market profitability is not based on net social
benefits and costs. Taxes and subsidies might be considered to be the two best known and
commonly used intervention devices to it.

Gillingham, Newell & Palmer (2009, p.13) considered liquidity constraints as a market
barrier and that they block access to financing for energy-efficient investments. Incentive
programs such as direct subsidies, tax credits, tax deductions, rebates, or loan subsides
provide financial motivation for energy efficiency investments (Gillingham, Newell &
Palmer 2009, p.22). Government of Bangladesh (2015, p.61) emphasizes that financial
incentives will bring a positive economic impact which will help the government to adopt
a market-based pricing system.

J

— : Financial incentives far oy
[f —-> EE&C investment >

b
Market-based Energy
Tariff consumption ¢

£
£

| + CO2 emissionsy | l
LN « Government's energy /‘—’ /
"n:l subsidy payments " N o

ial ¢

P

Source: Government of Bangladesh, 2015
Figure 2: Virtuous Circle of Financial Incentives
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3. Methodology

With a view to delving deep into the matter whether the energy efficiency improvement
project for the boiler-using industries of Bangladesh is financially worth taking or not and
to investigate into the economics behind, it is necessary to conduct a cost-benefit analysis
of this project. The cost-benefit analysis of efficient utilization of natural gas in boiler-us-
ing industries of Bangladesh has been carried out following the criteria presented below:

Data requirements: Data used for this paper have been collected from secondary sources.

Project formulation: Energy efficiency improvement project for 5400 gas-driven boilers
used in different boiler-using industries in Bangladesh (Annual Report of the Office of the
Chief Boiler Inspector, 2018) has been considered for the paper.

Initial investment cost. Initial capital investment for 5400 boilers has been considered Tk.
77366.94 lac only (Energy Efficiency Team of TGTDCL, 2019). The data set for calculat-
ing gas savings and inititial investment required is furnished in Annexure-1.

Operation and maintenance cost: Additional operation & maintenance cost has been
considered to be 8% of the total financial value of gas savings for the first year, with 5%
escalation for the consecutive years of the project life (Energy Efficiency Team of
TGTDCL, 2019).

Depreciation method: Accelerated Depreciation, here Declining Balance Method in which
depreciation rate equal to twice that for Straight Line depreciation method, has been
considered. Depreciation schedule is shown in the Table 3 below:

Table 3: Accelerated Depreciation for Energy Efficiency Project (Declining Balance Method)

Straight Line
Method
Depreciation
Book rate Declining Depreciation rate
Year | value (lac | (Considering, | =2X Straight Line Method (lac The remaining Balance (lac BDT)
BDT) equipment life BDT)
=10 years and
salvage value
=0)
0 77366.94 | 7736.69
1 77366.94 15473.39 61893.56
2 61893.56 15473.39 46420.17
3 46420.17 15473.39 30946.78
4 30946.78 15473.39 15473.39
5 15473.39 15473.39 0.00

Tax rate: In calculating cash flow after tax, tax rate has been taken to be 25%.
Project financing: This project is to be financed by domestic/international loan.

Discount rate: The rate of 10-year Treasury Bond of Bangladesh Government is 9.260%
(Bangladesh Bank, September 2019). Planning Commission of Bangladesh currently
applies a discount rate of 12% for appraising the projects of Bangladesh Government. In
the “Report and Recommendation of the President to the Board of Directors”, economic
opportunity cost of capital has been considered to be 9% for the assessment of “Proposed
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Loans for People’s Republic of Bangladesh: Second City Region Development Project”
(Project Number: 49329-006) (ADB, 2019). Taking into account the risk free rate of 9.26%
of Bangladesh Govt. Guaranteed 10-year Treasury Bond and ADB’s economic discount
rate of 9%, opportunity based discount rate for the said Cost-benefit Analysis (CBA) of
efficient utilization of natural in the industrial sector of Bangladesh has been rationally set
to be 12%.

Project life: The economic project life is taken to be 10 years.

Calculation of gas savings: Based on the calculation of natural gas savings from energy
efficiency improvement measures to be taken for 100 gas-driven boilers, energy savings
has been considered to be 6.88% of the total gas consumption in the boiler using industries
in Bangladesh (Energy Efficiency Team of TGTDCL, 2019). The data set for calculating
gas savings and inititial investment required is shown in Annexure-1.

Value of saved natural gas: For estimating annual benefits out of natural gas savings, the
volume of natural gas saved has been multiplied by five different price scenarios for the
financial and economic analysis of investment in efficiency improvement for these price
scenarios. The price scenarios are Tk. 8.03/cubic meter, Tk. 10.29/cubic meter, Tk.
14.70/cubic meter, Tk. 31.11/cubic meter and Tk. 35.17/cubic meter. The five pricing
scenarios are presented below:

Scenario 1:

The weighted average price of natural gas, effective from 1%t June, 2017 to 15 July, 2019,
Tk. 8.03/cubic meter, which has been calculated based on the argument presented in the
following table.

Table 4: Weighted Average Price of Natural Gas, Effective from 15 June, 2017 to 15¢ July,
2019 in Bangladesh

Weight: ight
Serial Type of Price ( eerlcz(:,::nta f: (\Z:;intzgz Product of Weighted
P BDT/Cubic P P 8 price and average
no users total use of | of total use of . .
Meter) Weightage | price of NG
gas) gas)
1 Power 3.16 41.33 0.4133 1.306028
2 Captive 9.62 16.63 0.1663 1.599806
Power
3 Fertilizer 2.71 5.44 0.0544 0.147424
4 Industrial 7.76 16.13 0.1613 1.251688
8.03
5 Tea Estate 7.42 0.09 0.0009 0.006678
6 Commercial 17.04 0.93 0.0093 0.158472
7 CNG 40.00 481 0.0481 1.924
8 Domestic 11.20 14.63 0.1463 1.63856
(Metered) ’ ’ ’ '
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Scenario 2:

The present weighted average price of natural gas effective from 15t July, 2019, Tk.
10.29/cubic meter, which has been calculated based on natural gas data presented in the

following table.

Table 5: Weighted Average Price of Natural Gas in Bangladesh Considering Natural Gas

Price Effective from July 1, 2019

Weightage
Weightage | (percentage
Price (percent of | of'total | Product of | Weighted
Serial BDT/Cubic | total use of | useof | priceand | average
no Type of users Meter) gas) gas) Weightage price
1 Power 4.45 40.88 0.4088 1.81916
2 Captive Power 13.85 16.26 0.1626 2.25201
3 Fertilizer 4.45 4.97 0.0497 | 0.221165
4 Industrial 10.70 16.52 0.1652 1.76764
5 Tea Estate 10.70 0.1 0.001 0.0107 10.29
6 Commercial 23.00 0.88 0.0088 0.2024
7 CNG 43.00 4.76 0.0476 2.0468
Domestic 12.60
8 (Metered) 15.64 0.1564 1.97064

Source: BERC, Petrobangla (2017)

Scenario 3:

Natural gas (NG) price commensurate with willingness to pay (WTP) for power (bulk) use
of natural gas, Tk.14.70/cubic meter, as per a study carried out by Asian Development
Bank (ADB, 2013), is exhibited below:

Table 6: Willingness to Pay (WTP) for Power (bulk) and Domestic Use of Natural Gas
According to a Study Carried out by Asian Development Bank

Present price of NG NG price in case 100%
Present | (Taka per CM) of WTP is captured

11.20 31.11
Willingness to pay (WTP) for 900.00 2500.00
NG use in household sector 36% 950.00 2638.89
Willingness to pay (WTP) for
NG use in CNG 66% 40.00 60.61
Willingness to pay (WTP) for
NG use in power sector 21.50% 3.16 14.70
Willingness to pay (WTP) for
NG use in fertilizer sector 12% 2.71 22.58

"Household Domestic NG Price Per Single Burner
Household Domestic NG Price Per Double Burner

Source: ADB, 2013
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Scenario 4:

Natural gas (NG) price commensurate with willingness to pay (WTP) for domestic
(metered) use of natural gas, Tk. 31.11/cubic meter, as per a study carried out by Asian
Development Bank (ADB, 2013), which is shown above in table-6.

Scenario 5:

Natural gas pricing based on opportunity cost or cost of alternative fuel, LNG, which is Tk.
35.17/cubic meter, has been considered as presented below:

Table 7: LNG Price in Bangladesh, 2017

LNG price in LNG price in LNG price in Taka/cubic
Taka, 2017 taka/CFT meter
A B=AX83/1000 C=BX35.3147
US$12/mmbtu 0.996 35.17

Source: Rahman et al. 2017

Tools for analysis: The net present value (NPV), internal rate of return (IRR) and BCR
have been applied for the CBA (financial analysis) of this paper. For carrying out the CBA
(financial analysis), a project has been conceptualized by means of domestic loan financ-
ing. Considering it a loan-financed project, an amortization schedule has been prepared.
The outcome of CBA for NG price Tk.10.29 /Cubic Meter and an amortization schedule
are shown in Annexure-2 and 3 respectively.

The Net Present Value (NPV) Approach:

Net present value (NPV) of an investment project can be derived as the difference between
the present value of benefits (PVB) and present value of costs (PVC) i.e. NPV =PVB
—PVC. The NPV criterion is an absolute figure to decide whether a particular project or a
number of alternative projects should be undertaken or not.

b, —c,
NPV= ,Z,:‘(l+r)i
Npy= Dzt o Bima hme + bz
(1+r)0 (1+r) 1+7r) 1+r)
Where,

b, = benefit derived from the project in year i
¢, = Cost (Investment, operating and other associated expense) incurred by the project in year i
r = discount rate

i = time period which runs from year zero to year n.
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The Internal Rate of Return Approach:

The internal rate of return (IRR) represents the discount rate at which net present value is
zero and benefit-cost ratio is one i.e. it is the discount rate that equates the sum of present
values of project’s benefits and costs. IRR does not depend upon externally given social
rate of discount. Conversely, what it represents is essentially the average earning power of
money used in a project over its lifespan (Chandra, 2014, p.8.14).

A cut-off rate is used in adopting any investment decision for comparing IRR of a specific
project. This is the minimum required rate of return on investment. To select one project
from two or more projects, we use the criterion of the highest IRR. But in this case this
internal rate of return must exceed the cut-off rate.

Based on this, the cost-benefit analysis has been carried out for five different price scenari-
os, considering the rational rate of discount as stated in the previous section.

The outcome of cost-benefit analysis has been analyzed with a view to finding out the
threshold-level pricing of natural gas for which boiler-using industries of Bangladesh
would get incentivized for the investment in the efficiency improvement measures and this
investment would be worth justifying and worthwhile

4. Results of the Cost-benefit Analysis

Cost-benefit Analysis for energy-efficiency improvement project for all boiler-using indus-
tries of Bangladesh have been carried out at five different price scenarios, Tk. 8.03, Tk.
10.29, Tk. 14.70, Tk. 31.11 and Tk. 35.17 per cubic meter of gas, as mentioned above. The
outputs of the cost-benefit analyses are presented below:

Table 8: Output of the Financial Analyses of the Energy Efficiency Project for

Boiler-using Industries of Bangladesh

Price of natural gas(BDT/Cubic Meter) | NPV (lac BDT) IRR (%) | BCR
8.03 -16532.33 7.00 0.79
10.29 21103.00 18.00 1.27
14.70 51427.00 27.00 1.66
31.11 245931.00 74.00 4.18
35.17 335867.00 93.00 5.34

The financial analysis reveals that the energy efficiency improvement project for the
boiler-using industries of Bangladesh is financially viable, even at the weighted average of
present natural gas prices (Tk. 10.29 per cubic meter of natural gas) in Bangladesh by
means of a loan financing with an interest rate below 18%. Because an IRR of 18% at Tk.
10.29 per cubic meter of natural gas suggests that NPV of the proposed project becomes
zero at a discount rate of 18%, which necessarily means the project to be financially viable
at a discount rate/required rate of return lower than 18%. Eventually at the present price of
natural gas of the industrial category at Tk. 10.70/cubic meter, which is greater than Tk.
10.29/cubic meter, the project will be financially more viable.
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Figure 3: The Relationship Between NPV (finance) and Price of Natural Gas (Tk./cubic meter)
for Energy Efficiency Improvement Project of the Boiler-using Industries of Bangladesh

The relationship between NPV and natural gas price (figure 3) indicates that NPV becomes
zero at the price of Tk. 9.52 per cubic meter of natural gas. The relationship between IRR
(finance) and price of natural gas (Tk./cubic meter) presented below in figure-4 also
suggests that the IRR (finance) at the price of Tk. 9.52 per cubic meter of natural gas at
which NPV equals zero is 12.53%. This again indicates that the discount rate at which NPV
equals zero is 12.53%.

Price of natural gas(BDT/Cubic
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35 Y= 0.329% = 5.512 ad
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25 Pz —4— Price of natural
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Internal Rate of Rerurn{IRR}

Figure 4: The Relationship Between IRR (finance) and Price of Natural Gas (Tk./cubic
meter) for Boiler-using Industries in Bangladesh



Economics of Energy Efficiency: The Case of Natural Gas
Utilization in the Boiler-using Industries of Bangladesh 125

5. Conclusion

The findings of the financial analysis suggest that the investment in the proposed energy
efficiency improvement project for the boiler-using industries of Bangladesh is financially
lucrative even at a financing rate below 18% at a present weighted average natural gas price
of Tk. 10.29/cubic meter. This proposed project is expected to exhibit a good quantum of
natural gas savings of about 248.82 million cubic meters (mmcm) per annum, which may
inevitably substitute the import of nearly the same quantum of LNG. Against this savings,
an investment requirement for materializing the proposed project will be about Tk.
77366.94 lac. Positive impacts on the environment in terms of reducing methane and carbon
dioxide will also be enormous. Similarly, the conservation of natural resources in terms of
reduced water and power requirements induced by natural gas efficiency are also worth
mentioning.

Taking into the huge positive impacts on economics, it is high time the government came
forward to finance the proposed project by means of soft/subsidized loan from foreign donor
agencies such as JICA, ADB, IDA and local sources like Bangladesh Bank (BB), local
commercial banks (both government and private) and other financial intermediaries. Govern-
ment may channel this loan to respective industry owner’s association, such as BGMA to
avoid lending risks associated with individual industrial owner. Considering a lucrative IRR,
energy services company (ESCO) may also be encouraged to invest the project and share the
benefit of gas savings with the owners of the industries. The government, Bangladesh Bank,
commercial banks and other financial intermediaries should lend to ESCO at a soft/subsidized
rate as part of their green investment policies. As the project is financially lucrative, the Govt.
should consider adopting regulatory measures against the boiler-using industries that are
unwilling to take energy efficiency improvement measures even after getting financing facili-
ties for the sake of arresting rampant wastage of natural gas.
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Annexure 1: Assessment of Natural Gas Utilization Efficiency in the Boiler-using Indus-
tries in Bangladesh, Their Savings Potential and Investment Requirement.
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Total Boiler no 5400

Investment /boiler | 14327212

(k)

Total invest(Tk) | 7736694480

Total invest (lac | 77366.9448
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Annexure 2: CBA (Financial analysis) of Natural Gas Utilization Efficiency Improvement
Project for the Boiler-using Industries of Bangladesh, at the Present Weighted Average
Price of Natural Gas, Tk.10.29/Cubic Meter in Bangladesh.

Project cashflow for financial analysis Lac BDT
[ [ Projectife 0 1 2 3 4 5 6 7 8 9 10
A. | Revenue [
1 | Revenue from gas savings with the project 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 25603.32 25603.32
2 | Revenue from gas savings without the project 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 | Labour and Admin cost with the project [ 0 0 0 0 0 0 0 0 0
4 | Labour and Admin cost without the project
5 | Electricity cost with the project
6 | Electricity cost without the project
7 | Incremental revenue from gas savings 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 25603.32 25603.32
8 | Incremental revenue revenue from cost savings 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 | Revenue decline for additional Electricity cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 | Total Incremental revenue for the project 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 25603.32 25603.32
B. Investment cost
1 [ Loan from commercial bank/financial institute 7736694 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 | Equity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
c CasrL inflow (BDT Thousand) i
1 [ Incremental revenue from savings 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 25603.32 25603.32
2 | Eqiuty 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total cash inflow 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 2560332 | 25603.32 25603.32
D. | Cash outflow (BDT Thousand)
1 [ 0&M cost 204827 | 2150.68 | 225821 | 237112 | 2489.68 | 2614.16 | 2744.87 | 2882.12 | 3026.22 3177.53
2 | Depreciation 15473.39 | 15473.39 | 15473.39 | 15473.39 | 15473.39 0.00 0.00 0.00 0.00 0.00
3 [ Interest on loan debt 9284.03 | 835563 | 7427.23 | 6498.82 | 557042 | 464202 | 371361 | 2785.21 | 1856.81 928.40
4 | scheduled loan repayments 17020.73 | 16092.32 | 15163.92 | 14235.52 | 13307.11 | 12378.71 | 11450.31 | 10521.90 | 9593.50 8665.10
E. | Net taxable cash flow(cumulative) 0.00 000 | 44449 | 125098 | 2069.83 | 18347.14 | 19144.83 | 19935.99 | 20720.29 21497.38
4 | Income tax 0.00 000 | 11112 | 31500 | 51746 | 458678 | 478621 | 4984.00 | 5180.07 5374.35
F. | Net cash flow- after tax 7736694 | 1547339 | 1547339 | 15917.88 | 1673337 | 17543.22 | 18347.14 | 1914483 | 19935.99 | 20720.29 21497.38
NPV 21,103 | lac BDT
[ IRR 18%
BCR 127
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Annexure 3: Amortization Schedule for the Required Investment for Ensuring Natural

Gas Utilization Efficiency for Boiler-using Industries in Bangladesh.

Amortization schedule Lac BDT
Investment required 77366.94
Discount rate 12%
Tenure of loan payment 10
year Beginning balance Scheduled loan Interest Principle Ending
payment (Equal Payment amount Balance
installment)
1 77366.94 17020.73 9284.03 7736.69 69630.25
2 69630.25 16092.32 8355.63 7736.69 61893.56
3 61893.56 15163.92 7427.23 7736.69 54156.86
4 54156.86 14235.52 6498.82 7736.69 46420.17
5 46420.17 13307.11 5570.42 7736.69 38683.47
6 38683.47 12378.71 4642.02 7736.69 30946.78
7 30946.78 11450.31 3713.61 7736.69 23210.08
8 23210.08 10521.90 2785.21 7736.69 15473.39
9 15473.39 9593.50 1856.81 7736.69 7736.69
10 7736.69 8665.10 928.40 7736.69 0




