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The Fiscal and Cash Flow Analysis T r a m g  was glven at Budapest Techcal  Unwersity 
on March 20, 1998 There were 18 participants, rnamly fiom the Hungary AEE Chapter 
The sermnar was geared to give energy engineers an mtroduction to cash flow analysis to 
assist them when desigmg energy efficiency projects Please find attached the program 
(m Hunganan), the hst of participants (m Hungman) the three presentations that were m 
Enghsh by Jentzlfer Fagan of Electrotek Concepts, Inc , Katrlna Ferreyra also of 
Electrotek Concepts, Inc , and Attlla Bogdan of Umcbank, and two faxes rece~ved as 
feedback by Katrm Ferreyra and Jenrufer Fagan The spreadsheets used wrll be 
fonvarded to USAID Washgton and USAID Budapest by emad 

The program consisted of five presentations Dr Janos Zselev first gave a discussion on 
constructmg d e h g  the basehe for an energy efficiency project Dr Zselev's 
presentat~on mcluded a dlscussion of data and examples on excel of methods for collectmg 
and presentmg data Mr Geza Bakoss then followed wth a discussion on energy savrngs 
alternatives His talk also mcluded lnforrnation about he1 swtchmg alternatives J e d e r  
Fagan from Electrotek Concepts, Inc firrushed the m o m g  wth an mtroduction to 
financial analysis and the quantitative tools necessary for cash flow analysis 

K a t m  Ferreyra of Electrotek Concepts, Inc led a workshop m cash flow analysls m the 
afternoon Ms Ferreyra gave the participants three spreadsheets The fist, an 
oversunphfied cash flow, was designed as an mtroduction to excel and the quantitative 
tools of net present value, Internal rate of return, and slmple paybacks The second 
spreadsheet gave the tramees the opportmty to construct the cash flows for the Berzsenyl 
Damel School p r o s t ,  sponsored by USAID T ~ I S  more complex spreadsheet was also 
used to discuss the Issues of mteraction of the energy savlngs measures and sensitivity 
analysis The thud spreadsheet presented a cement plant and was used to dscuss pnvate 
projects and the need to account for taxes and financing m the cash flows The t h d  
spreadsheet was not discussed due to tune, but the participants were given it to work urlth 
on thelr own 

There were some techzllcal ddficulties because the teachmg computer (wth overhead 
projection) had Excel m Enghh, whde the student computers had the Hungman version 
Although fmly mmor, ths  problem did contribute to the tune pressure 

Followmg Ms Ferreyra, Mr Attda Bogdan of Ralffeisen Umcbank gave a talk on 
financmg energy efficiency projects A bvely discussion followed h s  talk 

The participants' comments on the s e m a r  were extremely positive They felt that the 
sermnar was very comphentary to thelr englneerlng work, and that the computer work 
provlded additional t r a m g  on Excel as well as cash flow analysis 
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FINANCIAL ANALYSIS OF 
ENERGY EFFICIENCY PROJECTS 

Goal - To select among competing 
alternatives the project that will 
provide the maximum financial benefit 
over its economic life 

Issues to consider 

The economic life of the project 
versus alternatives 

The magnitude and timing of 
project costs 

The magnitude and timing of 
project benefits 

The time value of money 

The appropriate interest rate to 
convert future years' costs and 
benefits to a present value basis 



LIFECYCLE COST ANALYSIS 
Project Costs and Benefits 

COSTS: 

I "First" costs - costs of 
engineering, design, purchase 
and installation of equipment 

- Salvage value of equipment 

- Ongoing expenses such as fuel 
and maintenance costs 

- Taxes, interest on debt, etc. 

BENEFITS: 

- Energy cost savings 

- Reduction in operation and 
maintenance expenses, if any 



I 
METRICS FOR COMPARING 
ALTERNATIVE PROJECTS 

I 
I 
I 

Net Present Value 

I Internal Rate of Return 

I Simple or Discounted Payback Period 

Benefit-Cost Ratio 

I 
Levelized Energy Cost per GJ 

I 



ENERGY EFFICIENCY 
PROJECT FINANCING 

Sources of Capital: 

Institutional funds 
Company profits 
Energy or capital budgets 

Grants from international organizations 
(examples - EU-PHARE or USAID) 

Third party financing (example - 
through Energy Services Companies) 

Direct borrowing from banks 



SOURCES OF FUNDS 

Equity: Provided by the owners of the 
project. Typically 20% - 40% of the 
project cost. 

Debt: Funds loaned by financial 
institutions (such as banks). Sources 
include: 

Commercial banks 
International and regional 
development banks (large 
projects) 

a Specialized energy funds 
Loans guaranteed by the 
government 



OBJECTIVES OF BUSINESS 
PLAN 

9 Describe proposed energy efficiency 
project to funding sources, such as 
banks 

Focus on banks' criteria for providing 
loans 

Provide detailed information regarding: 
the borrower's: 

Creditworthiness 
Assets and liabilities 
Business environment (market) 
Proposed energy savings 
project 



KEY COMPONENTS OF 
BUSINESS PLAN 

I. Description of Borrower 
Background 
Ownership 
Management 
Financial Resources 

2. Scope of Project 
Detailed project design 
Types/sources of equipment 
Staff development issues 
Land ownership issues 

3. Environmental Impacts 
Compliance with local and 
regional laws 
Demonstration of environmental 
soundness and sustainability 



KEY COMPONENTS OF 
BUSINESS PLAN [continued! 

4. Project Implementation Approach 
Use of competitive bid process to 
award work 
Imported vs. domestic equipment 
Payment approach & completion 
guarantees 

5. Market Analysis and Strategy 
Projections of energy use/costs 
with and without project 
Project Cash Flows and Payback 
Risk analysis of key variables 
Technological obsolescence 

6. Project Management Approach 
Management team structure 
Relationship to rest of 
organization 
Legal, financial risks 



KEY COMPONENTS OF 
BUSINESS PLAN (continued) 

7. Project Costs 
In local and hard currency (such 
as U.S. dollars) 
Cost projections by quarter for 
capital and operating costs 

8. Financing Plan 
Financing sources and allocation 

9. Financial Projections 
Income statement 
Project cash flows 
Sources and Uses of Funds 
Risk analysis 



PROCESS FOR EVALUATING 
PROJECT ECONOMICS 

1. Estimate project costs 

2. Estimate cash flows of project 

3. Assess riskiness 

4. Determine appropriate cost of capital, 
given riskiness 

5. Convert project cash flows to present 
value basis 

6. Compare discounted cash flows 
(benefits) with costs of project. 



NET PRESENT VALUE (NPV) 

Formula: 

Relies on discounted cash flow 
methodology 
Project cash flows are discounted 
at the project's cost of capital (k) 
If NPV is zero or positive, the 
project is favorable and should be 
developed. 
If more than one project is being 
considered, the project with the 
highest NPV should be developed. 



INTERNAL RATE OF 
RETURN (IRR) 

Formula: 

IRR is the discount rate (r) which 
equates project costs to project 
benefits over the project's life 

Decision makers can then compare 
r with the company's cost of capital 
or hurdle rate 
Hurdle rate is minimum cost of 
capital required 

If r is greater than the cost of 
capital or hurdle rate, the project is 
favorable 
IRR formula is the same as NPV 
formula, solved for NPV = 0 



BENEFlTlCOST RATIO 

Formula: 

Ratio of one or greater indicates 
project is cost-effective 
Lifecycle benefits and costs used 

BIC ratio typically used by 
policymakers to support decisions 
on new supply-side or demand-side 
resources, etc. 

* Project benefits may include those 
which are hard to quantify - 

Environmental externalities 
Job creation 



LEVELIZED ENERGY COST 

Formula: 

Allows for comparison of different 
energy resources 

Focus only on cost of resource, not 
benefits 

Typically used to compare electricity 
resources: 

New generation technologies 
Transmission capacity additions 
Power purchased from lPPs 
Renewables 
Demand-side management 



DISCOUNT RATE ISSUES 

Discount rate represents 
opportunity cost of capital 

0 Represents the return foregone by 
investing in the energy efficiency 
project, rather than securities 
Should use long-term rather than 
short-term outlook 
Risk premium included for projects 
with greater risk, uncertainty 
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Outline 

Steps in Financial Analysis 
J .id Project Specific Issues 

Using Excel and A Simplified Cash Flow 
4 Berzsenyi Daniel High School Project 

Issues of Interdependence 
B Sensitivity and Switching Value Analysis 

4 i Romanian Cement Plant 
1 Issues in Private Sector Projects 



Steps in Financial Analysis 

L Determine CostslBenefits Without Project 
I Determine CostsJBenefits With Project 
I Construct the Incremental Cash Flow 
I Determine NPV, IRR, Payback 
I What is Wrong? 

1 Sensitivity and Switching Value Analysis 



Project Specific Issues 
I 
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8 Costs and Benefits Vary by Type of 
Project 
I Private Sector Projects 

I Cost of Capital 
Taxes 

P Depreciation 
B Exchange Rate Risk 

I Municipal Projects 

TJ 
I Determining the Discount Rate 

* 



Berzsenyi Daniel Project 

Measures Considered: 
I Heating Controls 
I Boiler Installation 
D Radiator Valves 
P Weatherstripping 





I Without Boiler Costs from DH System: 

B Fixed Cost = MW * Base Fee 
B Maintenance costs=450, 2% increase per yr 
Xost ti of Heat = GJ used * Usage Fee 

I With Boiler Costs: 
8 Maintenance costs remain the same 
3 Boiler efficiency = 80% 



Sensitivity Analysis 

I The change in the IRR as a result of the 
change in a given variable. 
I For example, if a 10% change in a variable 

leads to a 25% change in the IRR, the project 
is sensitive to that variable. If a 10% change 
leads to a 5% change in the IRR, the project 
is not very sensitive. 





Pavbacks 

I 
$147,750 

$8,986 

$56,390 

$50,5 18 
$24,114 

$156,865 

$22,9 12 

$485,044 

$952,579 
$739,453 

B P r e h e a t e r H e a t R e c o v e r y I N e w  Core S e p a r a t o r  
Scenano 1 NewCore Separator 

C R e p l a c e  Compressor/MotorSets 

D N e w  Dynant~c S e p a r a t o r  

E H~gh-Ef ic lency  Motors 
800-kW Motors (2 pre heatermduced drafthns) 
400-kW Motors (2 electrostahc filterexh fbns) 

F IClln S e a l s  

G Kiln Burners 

H MotorGenemtorUnrts (2 x 920 kW) 

TOTAL (All but B)  
TOTAL (E-H) 

10 6 

13 8 

12 2 

2 5 
3 8 

2 9 

2 6 

3 1 

4 1 

30, 

$1,56 1,545 

$124,024 

$688,568 

$126,990 
$91,210 

$447,400 

$58,925 

$1,479,870 

$3,913,392 
$2,204,395 





Raiffeisen Unicbank / Lizing Ltd. 

Difficulties of Financing 
Facilities of Hungary 
Materials of Applications 
Energy Efficiency Projects 
Relations / References / Savings 

BME Meet~ng 1 1998 M a r ~ h  20 - Butldpest 
7- -...--- 
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The concept of energy efficiency improvement as 
money-saving instrument is not widely recognized 

Limited expertise and know-how in the banking sector 
as far as assessment of energy conservation projects 

Scarcity of medium- and long term funds and high 
interest rate level environment 

End-users are out of the banking industry's attention 

' No exact measuring methods for the energy savings 

Privatisation is not finished yet 

Energy prices are lower than world prices 

BME Meetlng / 1998 March 20 - Bodrpcst -- -- - - -- - -- - - - - - 
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EIB "Financial Sector Global Loan" 
Tenure: 5 years I Interest: 22% p.a. I Equity: 50% 

Loan for the "Hungarian Energy Saving Program" 
Tenure: 8 years / Interest 12% p.a. I Equity: 10 % 

Building Renovation Loan 
Tenure: 10 years / Interest: 8% pea. 1 Equity: 25% 

PHARELoan 
Tenure: 8 years / Interest: 16% peae / Equity: 10% 

IFC - Guarantee Facility Agreement 
Guarantee Fund & Technical Assistance (pre-PS) 

BME Meeting / 1998 Marc1120 - Buddpest -- --- - - - - - -- 
5 
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Heating System Rationalisation (70% of all projects) 
- energy source changing 
- boiler upgrade or change 
- meters, controls, weather-stripping 

Lighting System Rationalisation (25% of all projects) 
- street-lighting 
- indoor lighting 

Others (5% of all projects) (Solar or geothermal energy) 
Project models: 1.1 Direct Financing 

2.1 ESCO Financing 

BME Meet~ng 1 1998 Mdrch 20 - Buddpest -- - - - - - -- - - ---- 



Business Relations on EE projects: 
(Suppliers, Control System, Constructors, Specialists) 
References: 

1.1 Boiler upgrade (Direct Financing) 
(Municipalities, Companies - 5 pc - USD 1 million) 
2.1 Change of energy source (Direct Financing) 
(Companies, Budgetary Ins. - 5 pc - USD 1 million) 
3.1 Change of energy sources ( 'SCO financing) 
(Municipalities, Budgetary In)- 10 pc - USD 1,s rn) 

Savings: 
1.1 Energy Savings: 10% - 30% 
2.1 Energy Cost Savings: 35% - 40% 

BME Meetrng 1 1998 March 20 - Butlapest - --- - --- - -- - 8 





I P A R T E R V  

T E L E F A X  

c ~ r n  ELECTROTEC Concept Inc Fe lad6  Laszlo EmhB 
To From 

N e v  MS Katr~na Ferreyra o e ~ u m  March 23 1998 
A t  e ~ r  on D a t e  

reletax s z a m  ++(I-703)351-4495 Lapok szdma 01 
fele lax Y r  Number of p a g e s  

TGrgy Cash Flow Sem~nar and Renewable Energy 
R e f e r e n c e  

Message 

Dear Katr~na 

It was a pleasure to enjoy your dynam~c presentation on the sernrnar last week It fits well lnto my 
efforts to improve my sk~ll In the profession as much as poss~ble, especrally after two of my recent 
ASHRAE courses on s~rn~lar topics (Energy Performance Contract~ng Projects /Steven Sch~ller/, Lrfe 
Cycle Cost Calculat~on /Gene M Meyerl) 

It was exc~tlng to real~ze the fact that your company IS active In renewable energy, too Thank you for 
hav~ng given valuable generic ~nformat~on about it The top~c IS Important as there w~l l  be a boom 
here soon, startrng w~th large scale p~lot projects So, more and more deta~led descriptions and data 
would be h~ghly appreciated 

Thank you In advance 

Truly yours 
fl 

H 1052 Budapest V TUrr l s t v a n  u 9 Telefon (36 1 )  1 1 8  6900 Teletax (36 I) 118-5205 Tclex 2 2  4396 

O P P C L T T T D C  XVd D T  OT 86 CO/CZ 



Mar 31 98 1 1  07a Jennifer Fagan 
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rere,,, ,*3n, ++(1-703)35' 4495 ~ a p a k o z ~ m a  01 
7 -- - _ C -  - 
rrlefar Nr Number oc pJSeh 

I ~ J D Y  - Cash Flow Semrnar and Frank L l ~ y d  Wrlght Bu~ld~ng - - - 
~ n l a r k ~ c C  

We enjoyed very well your presentatron on the semmar fast week Thanks for your perfect organizlng 
1 supporting acttvlty too 

The seminar dself was a convpnlcant cor~irnuatlon 10 my recent ASnHAE courses on s~mlldr topics 
(Energy Performance Contract~ng Praje~ts /Steven Schtl\erl, Life  Gyde Cost Cdltulat~ons /Gene M 
Meyerr) All of these serve very well my trrtent8on to improve my skrll In the profession as much as 
passtble 

As I am a Bank Lloyd Wrrght adrn~rer as well please, send some ~nforrnatton, descr~ptron photos 
elc on hrs new bullding in Mad~son 

Thank you i n  advancer 
I hope real spring will reach you saon, as wetll 

Truly yours 
/" 


