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Outline

« Rationale/Motivation to focus on project proposal for carbon/climate
finance
« Content of project proposal for CF
a) ldentification of the problem/barriers
b) Solutions and market transformation
« Data sources and tools
c) Cost Benefit analysis
 Introduction to RETSCREEN- a comprehensive tool for sizing of
RE project, cost benefit analysis, sensitivity analysis




Climate Investments

Climate investments

1 | international ) ’ »
i Finance Corporation ABOUT I E U USTAINA i PROU! NEWS
WORLD BANS GROL Y

NEWS & EVENTS NEWS

CLIMATE INVESTMENT OPPORTUNITIES TOTAL $23 TRILLION IN
EMERGING MARKETS BY 2030, SAYS REPORT

T
L

THE SUSTAINABLE
INFRASTRUCTURE IMPERATIVE

Financing 1o {4

T CNEW C_IATE ECONOMY

The world is expected to invest around US$90 trillion
in infrastructure over the next 15 years, more than is
in place in our entire current stock today.

The global South will account for roughly two-thirds
(or about US$4 trillion per year).




Future of the funds: World Resources Institute

Global Architecture of Climate Finance

LEGEND CONTRIBUTOR COUNTRIES
= Funds analyzed in
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agencies
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Sectoral coverage of mitigation action in developing country NDCs

Energy

Transport

Waste

Land use, land-use change and forestry
Agriculture

Industrial processes and product use

Buildings

o

20 40 60 80 100 120 140 160

Number of countries

« 146 (99%) NDCs cover decarbonization of energy sector (RE, EE standards and label
for appliance, building, industry, T&D)

« EE in Transport (e.g. public transport, electric and biofuel vehicles, railways)
 Waste (e.g. recycle, reuse, reuse, waste to energy)

« Agriculture (efficient use of water, fertilizer, livestock feed and manure management)

Source: Catalysing the Implementation of Nationally Determined Contributions in the Context of the 2030 Agenda through South-South
Cooperation, United Nations Climate Partnerships for the Global South and the UNFCCC Secretariat, 2017
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Priority areas for adaptation in developing country NDCs

Water

Agriculture
Health

Ecosystems

Infrastructure

0 50 100

Number of countries

« To address flooding, drought, temperature, sea level rise, storms affecting
socioeconomic areas of water, agriculture, health, ecosystems and

infrastructure
« Water security, conservation, efficient use, treatment, national master
plan

« Sustainable agriculture and land management, early warning systems

Source: Catalysing the Implementation of Nationally Determined Contributions in the Context of the 2030 Agenda through South-South
Cooperation, United Nations Climate Partnerships for the Global South and the UNFCCC Secretariat, 2017
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Support needs reflected in NDCs

140

1204

80

60 A

Number of countries

40 -~

20 A

1 |
Finance Technology transfer  Capacity building

Enhanced cooperation and international support, institutional arrangements, access
to UNFCCC mechanisms (Existing/New Market mechanisms, GEF, GCF, Adaptation
Fund, Technology Mechanisms)

Source: Catalysing the Implementation of Nationally Determined Contributions in the Context of the 2030 Agenda through South-South
Cooperation, United Nations Climate Partnerships for the Global South and the UNFCCC Secretariat, 2017
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Developing a Project Proposal and Concept Note

» A project proposal is a detailed description of a series of activities aimed at
solving a certain problem. Should normally contain

e justification of the project;

e activities and implementation timeline;

« methodology; and

e human, material and financial resources required.

A concept note is a brief description of the idea of the project and the
objectives to be pursued

« Some financing programs/funding agencies require a concept note before the
submission of a full proposal.

SOURCE: NEBIU, B. (2002): Developing Skills of NGOs, Project Proposal Writing. Szentendre: The Regional Environmental Centre for Central and Eastern Europe.
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|dentifying a viable project idea

« What are the local needs?

« What does the funder fund?

« What are the viable technical options?

« What are the ‘peers’ doing?

« What is our institutional capacity?

« What are the opportunities for ‘Partnerships’
« What is most strategic for us now?




Understanding project opportunity

Local needs

What we do
Already funded
What the fund
UNIVERSITY OF TWENTE. funds

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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what are local needs?

« What are the needs of the beneficiaries?
« What are their priorities?
Sources of information
a) Baseline knowledge (surveys, consultation, studies, experience)

b) CDM PDDs, Technical Needs Assessments (TNAs), National
Communications, LEDS, NDCs, other projects etc.
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What are the viable technical options?

» There are many technical options

a) Some are not viable —technically, socially and/or financially
« Sources of information

a) Good practice —other countries

b) Market studies, (pre-)feasibility studies

c) Pilot projects
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What does donor fund?

« Donors are concerned to avoid
overlap —particularly with their
own prior funding

« Scaling up of prior projects is
sometimes option, but
partnership may be essential

* Risk with projects being
developed in parallel &
competing

« Sources of information
a) Funders proposal databases
b) Discussions with

stakeholders, including fund
focal points /national
authorities

.y’C\x, 13
N C y
AN\




What is our institutional capacity? With whom we can partner?

« This is a question of what your organisation is able to do. It
includes:
a) Knowledge and experience
b) Resources —people, money
c) Influence
d) Legitimacy
e) Financial and administrative capacity
* Institutional capability can be enhanced through partnership
« Caution:
a) Due diligence —choosing the right partners
b) Private sector —procurement rules
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What is the most strategic for us now

« This is a question of what works for your organisation

 ldeas you develop need to fit in with your overall strategic approach
« Sources of information

« Mission, Vision, Goals, Values

 Management
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Project cycle

Project
development

1
1
1
1
1

Appraisal and

Implementation approval

@ UNIVERSITY OF TWENTE.

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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Scope and Scale

* How long does the project development take and how does it cost?

Political influences Post approval
Size of project or flexibility
programme
Trust from donor
Type of project / Scope & Scale Activities of others
programme depends on many factors

Prior project
Complexity of the experience

issues addressed .y
Funder Already existing

expectations information

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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Arranging the Work

« Options to consider when arranging the project formulation
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Stakeholder analysis: identifying the stakeholders

* Who might be affected by the project?

« Who might affect the project?

« Who might become useful project partners even though the project may also be
implemented without their contribution?

« Who might become conflict partners as the project is potentially a threat to their role and
interests?

* Who will anyway be involved in the project?
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Influence- Importance Matrix

Importance of stakeholder

Unknown Little / no Some Significant
o . c
ﬁ Significant c A
E Potential risks; address their Build relationships; involve
% Some concerns them extensively
»
S
5 Little / no
5 D B
é Monitor; keep informed Protect their interests
= Unknown

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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Project development process

Baseline

assessment

Design of project

* Sector review

* Stakeholder * Results
analysis frameworks & * Baseline &

* Policy & theories of alternative
Institutiongl change * Outputs,
analysis * Solution treeg Outcomes,

* Capacity & * Outcome Impacts
awareness challenges & * Institutiong|
assessment Strategy maps arrangements

* Business * Budgets
N, ] model canvag * M&E strategy
* Risks Strategy

analysis e —

UNIVERSITY OF TWENTE.

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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Baseline

« Baselines vary in level of detail and rigor, and technical vs market perspectives —e.g.
CDM vs GEF vs NAMA vs GCF

« Barrier analysis techniques are part of baseline determination

» Checklist can be used to guide the scope of baseline activities
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Baseline assessment methods and tools

Environmental & Social o
(Pre-)feasibility

Stakeholder analysis ~ Impact Assessments )
studies
Reviews Pilots Marginal abatement
Market mapping Methods / cost analysis

Interviews Tools Measurements

Problem tree / Root

i i cause analysis
Value chain analysis Workshops Surveys y
Behaviour change Market systems
analysis Training needs analysis
assessments
UNIVERSITY OF TWENTE.

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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Problem Tree: Key Steps

Objective: To analyse cause and effect relationships

Consequences
\R\\/ Translate problems into
Vrd) potential objectives
e Effects

Core problem

Immediate causes

Underlying causes

The cause and effect
relationships are key to
identifying effective
interventions

o a? ® e
o © 0 60 Work down to c  with y
Identify core @ the causes by Work up to the onnec f\fNI A
@ problem asking - effects Caua?’(ra(;\?vsec
- ' Why? i
‘esc0” y
@ e

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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Objective Tree: Key Steps

Problem tree - Objectives tree

Reformulate all
problems into positive
situations that are
desirable and
realistically achievable

Check the
Start from your means-ends

® problem tree

relationships:
if... then...

 |f relevant, add
new objectives

* Delete unsuitable
objectives
Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),
University of Twente
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Logframe Matrix

« Itis a systematic expression of the results Chain

Activity

Increase Financing
funding for | mechanism
renewable for solar

energy panel
purchases

More solar
panels sold

Outcome / Impact

Increased
production
of
renewable
energy

Reduced
GHG
emissions

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),

University of Twente
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Log frame Matrix: Formulating project impacts, outcomes, outputs and
activities

Local needs

Key Steps /Process:

* Problem Tree

* Objective Tree

« Understanding the project
opportunity

« Structure a Logframe Matrix

Already funded
“Competition™

What the fund
funds

project idea
(identify

Stakeholder e
Problem tree Objectives tree

Elaborate the logframe matrix:

* Develop project logic: Impact,
outcomes, outputs, activities, inputs

needs, collect
assessment

» ldentify risks and assumptions
* Indicators
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Example Project: Climate resilient infrastructure mainstreaming in country x

Impact: Increased
resilience of
infrastructure and the
built environment to
climate change
Outcome: Strengthened
adaptive capacity and
reduced exposure to
climate risks

Outputs: Pilot rural
infrastructure built,
rehabilitated or improved
Activities: Build 45 new
cyclone shelters

Project
Description

Goal

Outcome(s)

Outputs

Activities

Indicators Means of Assumptions
Verification

If the OUTCOMES occur;
Then this should contribute to the overall GOAL

= ==

If the OUTPUTS are produced,;
Then the OUTCOMES can occur

= =

If the ACTIVITIES are conducted;
Then OUPUTS can be produced

= =

If adequate RESOURCES/INPUTS are provided;
Then the ACTIVITIES can be conducted

28




Some useful data sources: global tracking framework

i
GTF %? About Us Methodology Results Time Country Reports Downloads ﬂ

ACCESS TO
ELECTRICITY
(% of population)

ACCESS TO
CLEAN COOKING
(% of population)

) L
¥'a - 1<
What does the data tell us? RENEWABLE
0 ENERGY
Anguilla - gl Lo
Consumption)
ENERGY
EFFICIENCY
(M) per USS PPP
2011)
Compare across
countries < Go to country reports >

Access to Electricity ~ Access to Clean Cooking  Renewable Energy  Energy Efficiency

View results
worldwide

See the latest on
GTF
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Some useful data sources: Regulatory indicators for sustainable
energy

Sustainable Energy

-
RISE “y Regulatony IAdicators for About Us Indicators Scores Countries Library Contributors Methodology Downloads n
-

R asa l : @ Navigation Guide

/ \
[ @ J
= \ <O
Argentina N\
Fh IR ~ Maps
8- iy W i — Overall 66 View scores worldwide

' il Score
What is RISE2

ENERGY ENERGY RENEWABLE
ACCESS EFFICIENCY ENERGY

Scores Downloads RISE News

200 |

Go to country reports

m Energy Access Energy Efficiency  Renewable Energy

Compare across countries Read RISE report See the latest on RISE

X
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Cost Benefit Analysis

Pre-Registration Post-Registration
CDM Costs CDM Costs
USS 53,000 Indicative CDM Cost Profile For
164,500 A ‘Typical’ CDM Project

Assumes a 10-year
project.

34,000
111,500+ Onaoin Recurrent costs
Verif?catign discounted at 3%
5 annual rate to
10,000 DC§/E express in present-
77,5007 16,500 I] value terms.
67,500 "
38.000 I] Initial
51,000 - : Monitoring _ _
Validation Ongoing Registration costs,
L Annual Administration Fee
Monitoring and Adaptation Fund
13,000 Levy not included.
[ oo
PIN

UNDP/R.Kelly (2008)
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Demonstrating additionality — investment comparison analysis

Choose an appropriate financial indicator, such as IRR, NPV or benefit-
cost ratio, to demonstrate additionality

- = = Break-even point

Revenue / NPV / IRR

Project without Project with

carbon carbon

— element element
W\ UNDP/R.Kelly (2008)



‘PARADIGM SHIFT’ in climate action (example from GCF)

Able to explain whether and
how your proposed activity
addresses each of the GCF Innovation

strategic impacts.

Potential for
scaling-up and
replication (e.g.

multiples of

initial impact
size)

Contribution to
the creation of
an enabling
environment

Potential for
knowledge and
leaming

Contribution to

the regulatory

framework and
policies

Source: Formulating proposals for low carbon climate resilient development: designing green climate fund projects (ICREP),

University of Twente
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RETScreen: Project Evaluation Tool

DNA Forum
Bonn, Germany, September 2017
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An introduction to Clean Energy Project Analysis with RETScreen® Software

Five Step Standard Analysis &
\ Energy ,;u;;‘-) Cost e /'/f\\ Financial ( i;"l \ Sensitivity &
A | A | & | \
‘fﬁ Y JModel f\\ ‘< 'AnclySIs l‘\\ \ {:@k Summary =‘~ _Rls:k Anolysm
pocd o Aed
UNEP -l {11 ‘
T — Eiism=- j | = |
. z_ b= ey _"'_'" ey p ” r;» !1
i =z = : e T 3
GEF =5 & = .' Y
§§ B v""l }1111
= _-lclick cn blue hyperinks ' = . 15 5 i 38 2 i £
] .7 ; or ficating icon fo access data Project Cash Flows e
SubWorksheet(s) = ~7;;-
® Ready to make a decision
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Objectives

Raise awareness of RETSCreen as a free tool to
help making cleaner energy decisions

Demonstrate how the RETScreen® Software
works

Show how RETScreen® makes it easier to help
identify & assess potential projects

|dentify projects for which RETScreen is useful
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Typical questions for a project

Which option:
* IS greenest
* IS cheapest
 has highest financial yield (ROI)

« What is a wise option

 RETScreen is decision support software for clean energy projects,
it helps to answer many project related questions

 About 435k RETSCreen in 222 countries, translated into 37
languages
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What type of projects can RETSCreen help with?

Power projects:

« PV

« Wind

« Small scale hydro

« Tidal

* Reciprocating engine
* Fuel Cell

« Steam turbine

« Solare thermal

* And more

It is also possible to use multiple technologies
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Databases in RETScreen

Climate database

Data from ground weather stations
from all over the world

a) Temperature,

b) Solar radiation

c) Humidity

d) Wind speed

Product database

* Wind mills
* PV panels
* Engines
e Turbines
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}n RETScreen every single cell is explained with the help

unction
Wind speed - annual mis 3.9
Measured at m A 10,0
Wind shear exponent &
Ajr temperature - annual C 3,8
Atmospheric pressure - annual kPa 1001

Wind shear exponent

The user enters the wind shear exponent, which is a dimensionless number

expressing the rate at which the wind speed varies with the height above the -1 - Excel
ground. A low exponent corresponds to a smooth terrain whereas a high BEELD  RETScreen
exponent is typical of a terrain with sizeable obstacles. This value is used to

calculate the average wind speed at the wind turbine hub height.

The wind shear exponent typically ranges from 0.10 to 0.40. The low end of the

range corresponds to a smooth terrain (e.g. sea, sand and snow from 0.10 to

0.13). A wind shear of 0.25 corresponds to a rough terrain (i.e. with sizeable

obstacles). The high end of the range (0 40) corresponds to a project in an

urban area. A vale of 0.14 is a good first approximation when the site

characteristics are vet to be determined [Le Gourieres, 1982], [WECTEC,

1996] and [Gipe, 1995].




RETScreen® Software

Five Step Standard Analysis &

Financial Sensitivity &
S T+ 4 ??‘. O —
e 553 =T -
" | i Jm
Bl PriEnET

= [l | 3fr ek

———— RT3 |
!:b——v-" e :‘}.::?‘!-.‘ !“!-?L!I
clicklen Blue hyperiinks S —— 7
or ficgiing icon to access doja Project Cash Flow R———
Sub-Worksheel(s) - —— -

@ Ready td make a decisio
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Project Viability (Wind Example): Depends on Several Factors

Energy resource available at project site Wind Turbine & Tower
(e.g. wind speed)

Equipment performance
(e.g. wind turbine power curve)

Initial project costs
(e.g. wind turbines, towers, engineering)

On-going and periodic project costs
(e.g. cleaning of wind turbine blades)
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Project Viability (Wind Example) Depends on Several Factors - cont.

Avoided cost of energy
(e.g. wholesale electricity price)

Financing
(e.g. debt ratio & length, interest rate)

Photo Credit: Middelgrunden Wind Turbine Co-operative

Environmental credits and/or subsidies
(e.g. greenpower rates, GHG credits, grants)

Decision-maker’s definition of cost-effective
(e.g. payback period, IRR, NPV, Energy production costs)




RETScreen® Software Financial Analysis Method

Comparison:

Base Case <:> Proposed Case

« Conventional system <:> * Clean energy system
« Scenario0  m— * Scenario 1

- In this example electricity from ¢——=»  ° Electricity from wind
the grid




Software Demo: 20 MW Wind Energy Project

Input/Output (RETScreen®) Scenario #1
© Location A

*  Project location: . 44m/s

*  Wind speed:

*  GHG emissions reduction: * 25123 C02/yr

«  Wind turbine cost: °  $1,200/kwW

«  RE production credit: *  $0/kWh

¢ GHG credit (coal plant): e $0/ton

*  Debt term: o 10 years

» Positive cash flow: o 42.7 years

« Return on investment: . -7.1%

© Minister of Natural Resources Canada 2001 — 2004.



Software Demo :Scenario 1

Cumulative Cash Flows Graph

Scenario #1 Wind Energy Project Cumulative Cash Flows

. . Scenario #1, Calgary, AB
(Location A): 4.4 m/s
Renewable energy delivered (MWhiyr): 25,556 Total Initial Costs: $ 't GHG emissions reduced (tcezfyr): 25,123

$1,200/kKW U
25,123 te fyr

1 2 3 4 5 3 7 8 g w0 1 2 1B ¥ 5 ®© 17 #® 18 20 21 22 23 24 2%

$0/kWh o
$0/ton tase g
10 years g oy
42.7 years somoro
- 7.1% .

(30,000,000) \\
(35,000,000} \\ /

(40,000,000)
\‘///

(45,000,000)

Years

Year-to-positive cash flow: more than 25 yr Net Present ¥alue: $ -27,163,120

© Minister of Natural Resources Canada 2001 — 2004.



Software Demo: Wind Speed & GHG Emission Reduction

Scenario # 1la

(Location B)—» 7.0 m/s

CO2 reduction:
63,486 tcozlyr

Positive cash flow
18.2 years

IRR 4.8%

Cumulative Cash Flows Graph

Renewable energy delivered (MWhiyr): 64,583

30,000,000

Wind Energy Project Cumulative Cash Flows
Scenario #1a, Pincher Creek, AB

Total Initial Costs: $ 34,760,708 't GHG emissions reduyfed (tcezfyr): 63,486

20,000,000

10,000,000

/

o

Cumulative Cash Flows ($)

(20,000,000)

12 3 4 5 8 7T 8 8§ M0 f 2 13 ¥ 5 B 1AM 20 2 2 2 24 B
(10,000,000} -

(30,000,000

IRR and ROI: 4.8%

Years

Year-to-positive cash flow: 18.2 yr Net Present Yalue: $ -8.842,008

© Minister of Natural Resources Canada 2001 — 2004.



Software Demo Wind Turbine Cost

Cumulative Cash Flows Graph
SCG Nnario # 1 b Wind Energy Project Cumulative Cash Flows
Scenario #1b, Pincher Creek, AB
Renewable energy delivered (M¥Whiyr): 64,583 Total Initial Costs: $ 30,391,448 't GHG emissions reduced (tcezfyr): 63,486
Reduced Investment
Cost: $1,000/kW
30,000,000
Positive cash flow:
20,000,000
16.5 years z
»
§ 10,000,000
IRR 6.5%
5 ’ 1 2 3 4 5 3 7 8 9 10 1 12 13 14 1;5 17 1’ 19 20 20 2 23 24 B
(10,000,000) 4
(20,000,000)
(30,000,000)
Years
IRR and ROI: 6.5% Year-to-positive cash flow: 16.5 yr Net Present ¥alue: $ -4,539.727
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Software Demo RE Production Credit

s Graph

Scenarlo # 1C Wind Energy Project Cumulative Cash Flows

Scenario #1¢, Pincher Creek, AB

Cumulative Cash Flow.

Renewable energy delivered (MWhiyr): 64,583 Total Initial Costs: $ 30,391,448 't GHG emissions reduced (tcez19r): 63,486

RE production credit
$0.025/kWh

80,000,000

PCF:10.1 years /
IRR: 17.7% /

20,000,000

Positive cash flow
from the start

Cumulative Cash Flows ($)

1 2 3 4 5 |3 8 I g || 2 1 ¥ 1B . 7 13 13 20 20 22 23 24 F

Years

(20,000,000)

IRR and ROI: 17.7% Year-to-positive cash flow: 10.1 yr Net Present ¥alue: $ 15,446,755
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Software Demo GHG Emissions Credit

Cumulative Cash Flows Graph

Scenario # 1d

ble energy deli d (MV¥hiyr): 64,583

120,000,000

Wind Energy Project Cumulative Cash Flows
Scenario #1d, Pincher Creek, AB

Total Initial Costs:  $ 30,391,448 't GHG emissions reduced (tcezfyr): 63,486

GHG credit: $5/ton

100,000,000

PCF: 7.5 years
IRR: 20.1%

80,000,000

60,000,000

40,000,000

Cumulative Cash Flows ($)

20,000,000

(20,000,000)

IRR and ROI: 20.1%

Years

Year-to-positive cash flow: 7.5 yr Net Present Yalue: $ 19,376,202

© Minister of Natural Resources Canada 2001 — 2004.



Software Demo: Debt Term

Cumulative Cash Flows Graph

Scenano # 2 Wind Energy Project Cumulative Cash Flows

Scenario #2, Pincher Creek, AB

Renewable energy delivered (MWhiyr): 64,583 Total Initial Costs: $ 30,391,448 't GHG emissions reduced (tcezfyr): 63.486
Debt term: 15 years
PCF: 5.2 years
g 60,000,000
w
>
L
()
£
w
"
Q
v 40,000,000
=
]
]
E
=2
o
20,000,000
0 r
1 2 5 ] 7 g 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23 24 &
(20,000,000)
Years
IRR and ROI: 22.8% Year-to-positive cash flow: 5.2 yr Net Present Yalue: $ 19,534,240

© Minister of Natural Resources Canada 2001 — 2004.



Thank you

« Formulating proposals for low carbon climate resilient
development: designing green climate fund projects
(ICREP), University of Twente
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http://www.retscreen.net/
http://www.retscreen.net/
mailto:ghegde@unfccc.int
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