Financial Modelling for Energy
Transitions: Hands-on Lecture 8: Funding

Baseline

Section Title Contents

1.  Calibrating Funding Instructions for inputting Funding Availability from a data
Availability (Data publication sheet into MINFin’s Financing Baseline
Publication)

2. Developing a new Funding  Instructions for collecting data to create a new Funding

Baseline Baseline in MINFin without a data publication sheet
3.  Adding missing funding Example walk through for collecting data from a project
from project documents document, SOE Statement and Government Budget Report

to inform Funding Availability in MINFin

4.  Visualising Historic Description of the initial visualisations of historic funding
Funding Availability in availability in MINFin’s Data Visualisation Dashboard
MINFin

Learning Outcomes

By the end of this exercise, you will be able to:

1. Use the MINFin Demo Data Publication Sheet to input funding baseline data into
MINFin
Understand the process and methodology behind developing a Funding Baseline
Understand how funding availability is projected within the “High Level Dashboard”
4. Locate the visualisation of relevant funding data on the “Data Visualisation” tab.

The funding baseline aims to take stock of the current flows of funding available within the
countries power sector that can service the cost of financing an energy transition. The main
sources of funding include Government budget spending on energy infrastructure, SOE
internal cash generation from state owned power utilities and International Grant
contributions towards power sector projects. In this Hands-on Exercise users will learn how
to: (1) extract funding data from a demo data publication sheet, (2) develop a new funding
baseline and (3) extract funding data from example sheets on project finance, government
budget statements, and SOE annual financial statements.
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1. Calibrating Funding Availability (Publication Sheet)

This section outlines the process of extracting data from the MINFin Demo Data Publication
Sheet and inputting it into MINFin’s Funding Baseline sheet. Before proceeding, ensure you
have downloaded the MINFin Demo Data Publication Sheet from the previous hands-on
exercise. If you haven't, here is the link again.

1. Once the MINFin Demo Data Publication Sheet is downloaded and opened, navigate
to the tab labelled “Funding Baseline” as shown below, here users can find historic
data on the annual volumes of financing committed to the power sector from each of
the three funding sources (Grant, Budget and SOE Gen.). Here we find data covering
the Source, Type, Year, Volume, Currency and Government Shares of each source of
funds.

Financing Baseline AMSIUCEEEEINEN | Investment Needs - 0SeMOSYS

2. Starting with the columns covering “Source” to “Currency” in the Demo Data

Publication Sheet, copy the data into their respective columns in the MINFin model,
avoiding the “Exchange Rate” Column. Again, remembering that grey cells (:)
contain formulas that should not be edited, whilst yellow cells (:) are our data

input cells.

A B C 2] E

Source Name Tune Year Volume Currency Source Name Type Volume (Million) Currency

2 . [ reermationai srane | Fraject & Grant Ul 33,30 ="l |}
3 I~ tional Grant 2 Praject 4 Grant 2015 2142 uso
-rial Grane 3 Project 4 Grant 2015 B.00 uso
A Grantd Project S Grant 2018 137 uso
—auonal Grant S Project S Grant 2018 17.50 uso
International Grant & Project 5 Grant 2016 0.95 uso
International Grant 7 Project 5 Grant 2016 100 uso
8 International Grant § Project & Grant 2018 17.30 uso
o International Grant 3 Project & Grant 2018 3.00 uso
2 E | Irternational Grant 10 Praject 7 Grant 2018 515 uso
1 E | Irnternational Grant 11 Fraject 7 Grant 2018 7.50 uso
11 e | Internationsl Grane 12 Project 7 Grant 2018 0.30 uso
. e | Internationsl Grane 13 Project & Grant 2022 0.30 uso
p E || Intermstionsl Grant 14 Projectd Grant 2024 2.40 uso
E | Intermstionsl Grant 15 Projectd Grant 2024 051 uso
1 E | GovernmentEnergy Budget Gov. EnergyBudget  Budget 2010 212.58 uso
= E | Government Energy Budget Gov. EnergyBudget  Budget z0m 212.58 uso

Govermmert EnergyBudger Gov. EnergyBudget  Budger 2074 20876.36 cUR
GovemmertEnergyBudget Gou. EnergyBudgst  Budger 2075 25824.00 cuR
GovemmertEnergyBudget Gou. EnergyBudgst  Budget 2076 30066.67 cuR

€ | CousmmertEnsrgyBudgst Gov. ErergyBudgst  Budgst 2017 35063.33 cuR
€ | GouemmentEnergyBudgst Gov.EnergyBudget  Budget 2018 25733.33 CUR
€ | GouemmentEnergyBudgst Gov.EnergyBudget  Budget 2013 26754.44 CUR
Gowemnment Energy Budget Gov. EnergyBudget  Budget 2020 20078.89 CUR
E  GovenmentEnergyBudget Gow. EnergyBudget  Budget 2021 21428.89 CUR
E  GovermmentEnergyBudget Gow. EnergyBudget  Budger 2022 17875 CUR
Government Energy Budget Gow ErergyBudget  Budger 2023 1156500 CUR

SOE1 Cash from Operations SO Gen. 2015 TE35.25 CUR
SOE1 Cash from Operations SOE Gen. 2076 21537.00 CUR
SOE1 Cashfrom Operations SOE Gen. 2017 £102.00 CUR
SOE1 Cash from Operations SOE Gen. 20715 2162.27 CUR
SOE1 Cash from Operations SOE Gen. 2013 TOTE.6T CUR
SOE1 Cash from Operations SOE Gen. 2020 843,67 CUR
SOE1 Cash from Operations SOE Gen. 2021 12215.50 CUR

1 e | Government Energy Budget Gov. EnergyBudget  Budget 2012 212,58 usD

E | GovernmertEnergyBudget Gou. ErergyBudget  Budget 2073 1B835.45 CUR

SOE1 Caczh from Operations SOE Gen, 2022 12215.50 CLUR
E SOE1 Caczh from Operations SOE Gen, 2023 2443100 CUR
[ SOE1 Cash from Operations SOE Gen. 2024 12215.50 CUR
F SOEZ2 Cash from Operations SO Gen. 2010 3132.38 CUR
e SOEZ2 Cashfrom Operations SOE Gen. 20m B536.10 CUR

sy JOET Cachfrom C SOEGen. 2018 $2162.37 CUR

MINFin Demo Data Publication Sheet MINFin Model
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3. Next we must copy across information regarding government shares in SOEs in order
to calculate the percentage of these revenues that are available for public
commitments to new power projects. These can be found in the Demo Data
Publication Sheet under the heading “Govt Share” and should be copied across into
the corresponding volume in the MINFin Model avoiding the “Exchange Rate” and

“Volume in Currency” columnsin grey.
|
1 Govt Share Volume (Million US$)

Volume (Foreign
Currency USD)
$33.30
$21.42
$6.00
$1.37
$17.50
$0.95
$1.00
$17.30
$3.00
$5.15
$7.50
$0.30
$0.30
$2.40
$0.51
NA
$212.58
$212.58
$212.58
$26,421.56
$33,433.50
$47,101.30
$50,136.17
$64,764.76
$44,680.79
$47,454.00
100.00% $36,298.62

Govt Share

2
5
26
28
29
3
3
3
3
3
3
3

6
v/

MINFin Demo Data Publication Sheet MINFin Model

4. Now that this has been translated across from the Demo Data Publication Sheet into
the MINFin Model, this section focusing on extracting data from data publications for
MINFin has been completed. The following sections will look at extracting data to
generate your own funding baseline, including information as to the characteristics
defining each of these funding flows, and finally an example of data extraction from
our demo projects and annual statement sheets.
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2. Developing a new Funding Baseline

1. Users may need to develop a new funding baseline for their country of choice, in this
instance there are 3 modes of funding that require addressing:

1. Government Budget - This accounts for the volumes of financing
available from government budgetary allocations to address the
construction and financing of new power sector projects.

2. SOE Cash Generation - This portion accounts for revenue generated by
State-Owned Enterprises (utility companies) that is committed to
financing new power projects and the debts associated with their
development. For this we use Free Cash Flows to the Firm (FCFF).

3. International Grants - This accounts for trends in international
commitments towards the financing of power projects and is included in
this section as, unlike loans and equity, grants do not require repayments
and instead contribute directly towards funding available for projects.

2. To collectinformation of governmental budget allocations, information can typically
be found in publications from the Ministry of Finance (MoF) or Treasury. A useful
resource for this is the World Bank’s BOOST database available here, which covers
data on government budget and expenditure in many developing countries. However,
it is still recommended to check this data against nationally published data and
ensuring that this is not double counted as a project grant in our funding baseline.

3. For SOE Cash Generation, we collect data from annual reports from each SOE on
their current balance sheets and performance. This willinclude cash generated from
operations, amortization, depreciation and tax rates. To account for the cash
available forthe development of the power sector, we aimto include Free Cash Flows
(FCF) and cash currently being used to service existing debt obligations
(amortization). A useful resource for this research is the World Bank’s UPBEAT
database that can be found here, and covers utility performance and financial data
for many of the world’s utilities. However, again itis recommended to check this data
against publicly available utility publications. The following section will cover the
extraction of this funding data from demo SOE balance sheets.

4. Lastly, to collect data on International Grant commitments, whilst this is sometimes
covered in government budgetary statements, the focus for this is to use data
collected from our financing baseline, for which we should collect data on grant
commitments towards the projects covered, and account for them here in our
Funding Baseline. These grant amounts will often appear in project reports,
alongside the information on debt and equity commitments.
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3. Adding missing funding from project documents

In Section 3, you will learn how to calibrate a funding baseline using a demo document
designed to closely reflect real-world documentation. This exercise will help you develop
the skills needed to adjust your own baseline effectively. For this section we can refer back
to the MINFin Demo Projects Sheet used in Hands-On Exercise 3, if this has not already been
downloaded, a link to this document can be found here. For this section we will be using all
3 documents covered, starting with the Government Budget Sheet on page 3. of the Demo
Projects Sheet.

FY 2022/23 Supp L FY FY 2023/24
2023/24
CUR "Million  CUR 'Million || CUR "Million

1. Ordinary Revenue 2,141,590 2,191,993 2,571,165
Import Duty 144,876 145,877 173,271
Excise Duty 297,174 297,174 352,731
Income tax 997,341 1,004,341 1,198,536
VAT 584,667 587,667 703,303
Investment Revenue 31,497 35,497 33,072
Other 86,034 121,437 110,253

2. Development Expenditure

2.1.  Cash Payments 339,015 198,254 232,123
County Support 37,036 36,745 44,208
Government on-lending 153,554 81,246 74,315
SOE grant budget 20,839 17,723 27,877
SOE loan budget 153,554 81,246 115,940
Equalization Fund 7,068 13,893 7.867
Contingencies Fund 4,000 2,000 2,800

22. Financing from Foreign and Local ATIA

Project Grants (Energy) AIA - 2,146 3,324
Project Loans (Energy) AIA 101,597 74315 122,503
Project Grants (Other) AIA 4211 5,001 6,238
Project Loans (Other) AIA 234,991 250,677 211,100
Other AIA (including PDL) - - -
3. Budget Allocations

3.1.  Ministry of Energy (MoE) 51,470 135,146 138,061
A Ainnionsnbondiven MAand £ 72 £ %A £ 020

[ Project Costs and Liabilities 11,565 10987 I 18.499 I}

—
UL G ULLILID Oy i T/ 1,071 Oyt Ut

3.2. Ministry of Other (MoO) 82,987 103,765 99,191
Administrative Costs 6,957 6,968 7,072
Project Costs 23,683 40,119 38,998
Liabilities 52,347 54,678 53 171

1. Government Budget Data

1.1.  First, we identify the target year. In our MINFin model, we observe a data gap for
2024, highlighted in yellow in the MINFin input data. This sheet allows us to fill that
gap. Our primary focus is on collecting Government budget data for the year ending
in 2024. The report includes a column of values for 2023 along with supplementary
estimates for 2024. While these estimates can serve as useful approximations
when annual data is unavailable, actual realized values should be used whenever
available, as indicated in the red box above.
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1.2.

1.3.

1.4.

Scanning through the rows of this report, we find several potentially useful entries.
However, while SOE budget information might seem relevant, it is too aggregated
for our purposes, as we will be collecting this data directly from SOE statements.
Likewise, information on Project Grants for power projects will be sourced from
project documents, as not all grants are implemented through government
engagements. This approach allows us to obtain a more detailed and precise
perspective.

The data that we are looking for in this instance can be seen highlighted in the blue
box. This row is stated as covering the project costs and liabilities for the Ministry of
Energy’s power projects, which we can see is equalto CUR 18,499. Here users must
be careful to take note of the currency and units of the reported value remembering
that all currency calculationsin MINFin arein millions. As thisis already in “’millions”
we can leave it in this order, however we must also include the currency in our
MINFin model which in this instance is labelled as “CUR”. Volumes reported in
“‘000” should be divided by a further 1,000, whilst absolute values should be
divided by 1,000,000.

Inputting this data into MINFin should resultin:

Volume (Foreign

Source Name Type Year Volume (Million) Currency Exchange Rate Govt Share Currency USD)

Government Energy Budget Gov. Energy Budget Budget 2022 15819.56 CUR 0.008

$129.44

[ Government Energy Budget  Gov. Energy Budget  Budget 2024 18499.00 CUR 0.009 _ $166.54

SOE1

Cash from Operations SOE Gen. 2016 21597.00 CUR 0.009 _ $199.53

2. SOE Cash Generation Data

2.1.

Moving on to funding available from the operation of State-Owned Enterprises, we
can seeinour MINFin modelthat thereis agapinthe year2024forour SOE 4 funding
data. To establish this, we must take a look at financial statements from annual
reports published by the SOE for this year, this can be found on page 5. of the MINFin
Demo Projects Sheet.

2024 2023
(restated)
Note CUR ‘000 CUR ‘000

Cash Flows from Operating Activities
Net Operating Profit After Tax 28,915,785 32,287,507
Depreciation and Amortization (3,568,363) (3,029,285)
Capital Expenditure 140,051 118,187
_Net Change in Working Capital (280,102) 242,913
Free Cashflow to the Firm | 25,487,473 | 28,897,122

g
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2.2. This annual report covers the SOE’s performance in both 2023 and 2024, for this
gap filling we will be focusing on the reported terms for 2024 highlighted in the red
box. In this instance, we will use Unlevered Free Cash Flow (UFCF), or Free Cash
Flow to the Firm (FCFF) as a representative value of cash available to the sector
from this source shown in the blue box. This is defined as:

Free Cashflow to Firm = NOPAT + D&A — CAPEX — ANetW(C
Where:

NOPAT = Net Operating Profit

D&A = Depreciation and Amortization
CAPEX = Capital Expenditure

ANetWC = Changes in Net Working Capital

Thisis equal to 25,487,473 based on the report. Here again users must be careful of the
currency and units reported. Here the units are “CUR ’000” indicating thousands of CUR,
as such thisvalue is divided by 1,000 before being input into MINFin. Following the
naming used in the rest of the data input under SOE 4, and noting the government shares
in this SOE are 50.10%, the resulting input should look like this:

. Volume (Foreign
) Source Name Type Year Volume (Million) Currency Exchange Rate Govt Share
10 Currency USD)
e A rack :.ni,. Ammrmdimm e COC e AnaT  mo007 o i n Ao  eaanasl a1 8 ne
[ SOE4 Cash from Operations SOE Gen. 2024 25487.47 CUR 0.009 o 50.10%] $114.96 |
| e ‘

3. International Grants

3.1. The final source of funding is International Grants. For this we will return to the
Project Sheet on page 1. of the Demo Data Publication Sheet. Here we not only find
information regarding the volumes and terms of financing for the project, but also
information about a grant towards the development of the project committed by
(CTF) Climate Fund 1. Based on the information in this document, namely the year
of commitment, and currency and volume committed, we are able to fill in this row
in the MINFin Model. Inputting this data into the sheet we should have something
that looks similar to this:

Vol Forei
Source Name Type Year Volume (Million) Currency Exchange Rate Govt Share e Foreizn

Currency USD)
International Grant Project 9 Grant 2024 2.40 usp 1.000 $2.40
Intarnatinnal Rrant Drniact O Crant 1A nca yien 1 Ann enea
e
u(CTF) Climate Fund 300MW Wind Project | Grant 2014 27.00 usb 1.000 _ $27.00
Government EnergyGov. Energy Budget Budget 2011 19559.98 CUR 0.011 _ $212.59
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Once this data is input, we have completed the input side of MINFin’s Funding baseline. We

can now see at the top of this “Funding Baseline” tab how MINFin pulls this data into a time

series of funding available and calculates historic compound annual growth rate (CAGR) for

these sources of funding to be projected.

4. Other Sources of Funding

4.1.

4.2.

4.3.

The two other sources of funding used in MINFin are:

a. Fossil Fuel Expenditure Savings - these are calculated from the
0OSeMOSYS data input in Hands on Exercise 2 from Lecture 3 and are
based on the delta or differences in national expenditure on fossil fuels
between our ambitious and less ambitious transition scenarios.

b. Carbon Credits - these are calculated based on the delta in emissions
from the data input again from OSeMOSYS in in Hands on Exercise 2 from
Lecture 3. This requires assumptions regarding the carbon credit pricing;
hence we must define assumptions for this.

Whilst normally users must define their own assumptions regarding carbon credit
pricing, this Hands On Exercise includes some demonstration carbon credit prices
in order to help users visualise how this interacts within MINFin.

To find these, in the MINFin Demo Data Publication Sheet, navigate to the “(Demo)
Macroeconomic Data” tab. Here we will find a table headed “Carbon Credit Pricing
(Demo)”, to input this data into our MINFin model, navigate to the OSeMOSYS
(Input) tab of MINFin and locate the table into which we have previously input “C0O2
Emissions (Mt)” data. To the right of this we will see a column labelled “Carbon
Credit Price ($/Ton CO2e)”, this represents the market price of carbon emissions
through carbon credits. Into these cells we input assumptions regarding
prospective carbon credit pricing to inform funding streams, here we can insert the
data from our MINFin Demo Data Publication Sheet, this should look like:

Cost of CO2 | Carbon Credit
Savings Price ($/Ton

Leastcost | (Million USS) oo
0.44 Mt 50.00 61.14 5/T.CO2

CO2 Emissions (Mt)

Carbon Credit Pricing (Demo)

0.10 Mt $0.00 66.23 $/T.CO2
0.15 Mt $0.00 72.60 $/T.C02
0.19 Mt $0.00 77.70 $/T.C02
2027 0.16 Mt 84.07 $/T.C02
202¢ 0.34 Mt 89.16 $/T.CO2
202¢ 0.39 Mt b 4} 98.08 $/T.CO2
203C 50.00 105.72 $/T.CO2
2031 0.46 Mt $0.00 114.64 $/T.C02

b 0.32 Mt 50.00 122.28 $/T.CO2
e 0.34 Mt $0.00 131.19 $/T.CO2
203¢ T e
2034

203t
203¢

202t
202¢

MINFin Model

MINFin Demo Data Publication Sheet
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4. Visualising Historic Funding Availability in MINFin

Once this data has been input into MINFin we can see some initial visualisations of the
trends in historic and future projections for funding availability within the country’s’ power
sector. The graphs here highlight trends in fund availability, with government spending
showing marginal declining trends, whilst SOE cash generation is forecast to grow
substantially, becoming the main source of funding for the sector under current projection
parameters, as well as modest contributions from Carbon Credits and Fossil Fuel
Expenditure Savings.

B Funding Availability Projections

m Additional Project Grants.

Million

B Carbon Credits

a0 56,000
31 . . . . ™ [ Government spendiny
] Historic Sources of Funding Availability for Energy Investments pencing
o Debt Write-off
$1,600 55,000
[ SOE internal cash generation
J $1,400
[ ] Capital Injection
) $1,200 54,000
a; - B Fossil Fuel Expenditure Savings
& $1,000
o = B International Project Grants
o $800 $3,000
102
h
1
!

Million USS

5600 |
5400 | |:| $2,000
i $200 H ﬂ
i 50 $1,000

109 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
11 Year 0 |

11 [ Government Spending [ SOE internal cash generation @ International Grants ,\‘6‘5’ ’L@Q ()"’Q’

<
"P‘p 4 'x“é)

1Y & o o
el & N
B A S )
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