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How a 100% renewable power supply can be achieved

and how to finance it?

Prof. Dr. Olav Hohmeyer

Europa-Universität Flensburg

Phnom Penh, Cambodia, October 26th,  2017
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Structure of the Presentation

• The Seychelles example:
– 100% renewable power supply

• Financing proposal to the NAMA facility
– Additional financing possibilities from the Green Climate Fund (GCF)

• Results of a first 100% RE study on Cambodia (WWF et al.)

• 100% RE power supply a chance for Cambodia?
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General Background of the Presentation
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A 100% renewable energy future for 

Mahé

Prof. Dr. Olav Hohmeyer

Europa-Universität Flensburg

Phnom Penh, Cambodia, October 26th,  2017
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1. Electricity production 2014: 320 GWh/a Load curve May 22nd

2. Peak load: 51.6 MW

3. Total operating expenses: 730.2 M SCR

4. Fuel costs: 651.1 M SCR

5. Total costs per kWh: 2.33 SCR/kWh (1 USD = 13.7 SCR)

6. Fuel costs per kWh: 2.08 SCR/kWh (0.15 USD/kWh)

7. Average rate charged (2014) 3.85 SCR/kWh (0.28 USD/kWh)

8. Virtually all PUC production based on HFO/diesel 

14 low and high speed diesel 74 MW (diesel)

8 wind turbines 6 MW 

Present electricity demand and supply in 
Mahé
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Hourly load curve for Mahé (May 22nd)
serviced by diesel generators today

May 2014

In the present system load is easy to predict and easy to service.

Easy to balance the system every hour.
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Hourly load curve for Mahé in May 2014 
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Source: SRU 2011, p.142

Merit order

Servicing load in the past:
All units can be fully controlled 
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Source: SRU 2011, p.144

The new challenge:
Service residual load (= load – PV – wind)
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Wind energy on Mahé

1. Size of the island: 152 km2

2. Theoretical potential on shore: 1.5 GW

3. Costs per kWh (wind 2010): 0.827 SCR/kWh

Example: May 50 MW installed
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PV on Mahé

1. Size of the island: 157 km2

2. Theoretical PV potential: 1 950 GW

3. Costs per kWh: 1.49 SCR/kWh

Example: May 125 MW installed
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A plausible 100% renewable power system 
for Mahé 

0

50

100

150

9
61

9
63

9
65

9
67

9
69

9
71

9
73

9
75

9
77

9
79

9
81

9
83

9
85

Load in MW

125 MW PV 50 MW wind1 GWh  PSH

25 GWh  biomass



Prof. Dr. Olav Hohmeyer Achieving and financing a 100% RE power supply 13

Residual load in a 100% REN Mahé 
(May 22nd)

Additional generation necessary

Overproduction from wind and PV

11 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

In the future residual system load is difficult to predict and difficult to service.

Difficult to balance the system every hour.
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Residual load for May 2014 
(Using load data from 2014 and wind and solar data from 2010)

Additional generation necessary

Overproduction from wind and PV
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Fast fluctuating with high ramp rates

Servicing residual load requires very flexible controllable generators  



Prof. Dr. Olav Hohmeyer Achieving and financing a 100% RE power supply 15

Use of biomass in May to match the load not 
met by wind, PV or pump storage
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Biodiesel back-up necessary

Residual load covered entirely by pump storage  May 4th to 31st
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Electricity costs for 100% renewable Mahé  
(25 GWh biomass, 1 GWh storage)

+ 0.219
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Import reduction - A main advantage

Net import reductions?

• Diesel import reductions - 650 Million SCR/a

• PV, wind, pump storage imports +  80 Million SCR/a

• Net import reduction per year - 570 Million SCR/a

• Net tax increase per year + 158 Million SCR/a

(Net import reduction equals about 3-4% of 2014 GDP) 
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Conclusions

• 100% renewable power for Mahé (as well as for Praslin 
and La Digue) is possible

• It slightly increases costs (3-9%) as compared to 2014

• A 100% renewable energy can boost the economy due to 
reduced imports (2.9% of GDP 2014)

• The tax income will substantially increase (150 M SCR/a)
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The financing proposal for a 100% renewable energy 

NAMA for the Seychelles

A role model for Cambodia?

Prof. Dr. Olav Hohmeyer

Europa-Universität Flensburg

Phnom Penh, Cambodia, October 19th,  2017
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Funding opportunity of the NAMA Facility 

 Funded by Germany, Great Britain, Denmark and the European Union 

 Finances “NAMA support projects” (NSPs) with 5-20 million Euro

 Combination of technical (TC) and financial cooperation (FC)

 Maximum implementation period is 3-5 years

 Annual competitive rounds (Calls) 

 4th round with a volume of 60 million Euro currently open with a 

deadline of October 31, 2016.

 Key requirements: implementation readiness, mitigation potential, 

transformational change 

 So far funded approximately 10% of submitted proposals

 14 NSPs funded, widely spread around the world

Source: NAMA Facility
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General application sequence
The example of the NAMA Facility’s 4th call

I – 4th Call processes and timeline 
Timeline 4th Call 

10 

31 October 2016, noon (12 pm (CEST/GMT+2)  
Submission of NSP Outlines 

 

Nov 2016 – early Spring 2017 
External assessment of submitted NSP Outlines including an on-site assessment of short-listed NSPs 

 

Spring 2017   
Donors’ decision on funding the Detailed Preparation Phase of selected NSPs 

 

Spring 2017   
Contracting of Detailed Preparation Phase (DPP) 

 

Up to 18 months  
Detailed Preparation Phase (DPP) and submission of full-fledged Proposal 

 

Spring 2018/ autumn 2018/ spring 2019  
Donors’ decision on funding implementation of NSPs 

 

3-5 years  
NSP Implementation  

 

Source: NAMA Facility

Fifth Call expected to be announced at COP 23
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Selection criteria to be addressed in NSP outlineI – Assessment criteria 
Selection Criteria 

11 

• Timely submission 
• Completeness of 

documents (including 
endorsement letters) 

• Documents provided in 
English 

• Funding volume for 
implementation EUR 5-
20 million 

• Implementation duration 
of 3-5 years 

• Envisaged DPP duration 
of max. 18 months 

• ODA-eligibility of the 
country 

• Eligibility of the applicant 

i 4th Call General Information Document 

Eligibility criteria Ambition criteria Feasibility criteria 

• Does the project aim at 
bringing a country/sector 
on a low-carbon track? 

• Potential for 
transformational change  

• Financial ambition 
• Mitigation potential  

• Can the project be 
implemented 
successfully? 

• Project rationale 
• Project design 
• DDP concept  

Source: NAMA Facility



Prof. Dr. Olav Hohmeyer Achieving and financing a 100% RE power supply 23

Option 1 Option 2

Submission procedures: 2 Options for applicant 
and co-applicant exist 

National Ministry  
= Submitter of outline 

 

Legal entity 
= Contracting Partner 

for DPP 

Co-Applicant and 
NSO* can be the 
same entity 

Co-Applicant and 
NSO* can be 
different entities 

+ 

APPLICANT 

CO-APPLICANT 

Option 1 

II - Frequently Asked Questions and Clarifications 
on the 4th Call 

13 

Case 1 Case 2 

*NAMA Support 
Organisation 

 
National Ministry  

= Endorses NSP and its 
submission by legal 

entity 
 

Legal entity 
= Contracting Partner 

for DPP 

Co-Applicant and 
NSO* can be the 
same entity 

Co-Applicant and 
NSO* can be 
different entities 

+ 

 
 

14 

APPLICANT 

Option 2 

Case 1 Case 2 

II - Frequently Asked Questions and Clarifications 
on the 4th Call 

*NAMA Support 
Organisation 

Source: NAMA Facility

That means in the case of the Seychelles:

MEECC submits

That means in the case of the Seychelles:

UNPD or other entity submits
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Sensible issues to be considered for the NSP
II – 4th Call processes and timeline 
Lessons learned – sensitive issues

GHG mitigation 
potential 

often not substantiated, 
or overestimated

Technical and 
economic viability

Rationale for technology 
missing, business model 

lacking

Financial mechanism
institutional set-up not 

defined, rationale for the 
specific mechanism missing, 

insufficient phase-out 
concept 

Barrier analysis
often incomplete: not 
analysing the targeted 

sector or country context 
but only the specific NSP

12i NAMA Facility factsheet on lessons learned
i NAMA Facility Webinar on Transformational Change and

Financing Mechanisms
Source: NAMA Facility
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NAMA Facility Organisational Structure and roles to 
be defined (by the applying country)

Source: NAMA Facility
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NAMA Support Project Decision Cycle of the 
NAMA Facility

Source: NAMA Facility
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NSP Outline Phase – Decision in Five Month
5th call will look similar 

II – 4th Call processes and timeline 
Outline phase

Deadline for Outline submission
31 October 2016, noon

14i 4th Call General Information Document

Source: NAMA Facility
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Detailed Preparation Phase (DPP)
Proposal Phase of 6 to 18 Month Possible

Month 1 6 / 12 / 18 20 21

Board

TSU

NFGA

NAMA Support

Organisation
DPP

Milestone, NSO

specific eligibility

check

Proposal

Assessment

Funding

decision

Funding

decision

ProposalDPP DPPN
SP

4
th

C
al

lP
ro

p
o

sa
lp

h
as

e

II – 4th Call processes and timeline 
Detailed Preparation Phase (DPP) /Proposal phase

Expert 
pool

Source: NAMA Facility
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100% Renewable Seychelles NAMA 
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NSP 2017-
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2nd phase: 2019-

2030

NSP embedded in wider 100% RE NAMA
The case of the Seychelles

NSP

Target of 100% 

Renewable 

Energy reached 

through NAMA 

support

Construction of renewable energy technologies and system infrastructure (grid and storage) 

Final definition and planning of target 

system design and transition path 

Setting up the financing mechanism 

and the required institutional 

infrastructure, incl. Steering committee

Creating awareness and necessary capacities to mobilise private investments 

Main NAMA objective: 

Installation of Renewable 

Energy technologies 

incentivised through Feed-

in tariff

Increasing share of renewable energies on power production 

Source: The green werk 2016
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NSP Outline is Standardized and ShortIV – The Outline template 

30 

• NSP Outline template 
• 5 Annexes 
• max. 20 pages /10,000 words, word counts 

serve as orientation 
 

Source: NAMA Facility
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NAMA Support Project was applied for 2016

	

	

On	behalf	of

	

 

 

 
 
 

 

 

NAMA Support Project Outline 

4
th

 Call 
 

 

 

To the Members of the NAMA Facility Board  

NAMA Facility - Technical Support Unit (TSU)   

E: contact@nama-facility.org  

 

 

Project Title: Support project to the “100% Renewable Seychelles” NAMA 

Applicant: Ministry of Environment, Energy and Climate Change (MEECC) 

 

 

The following documents and annexes are enclosed: 

 General and Specific Information on the NAMA Support Project 

 Annex 1: Letters of Endorsement of National Government and national Implementing Partners 

 Annex 2: Logframe 

 Annex 3: Information and references of the (non-governmental) applicant and NSO 

 Annex 4: Detailed Project Preparation (DPP) concept 

 Annex 5: Draft Roadmap for 100% Renewable Seychelles 

 Annex 6: Institutional set-up for NSP 

 Annex 7: List of references 

 

 

 

 

Version 4
th
 Call (4 July 2016) 

Submission Deadline: 31 October 2016, 12 pm (CEST/GMT+2)  

All documents must be provided in English language. If necessary, please provide a translation. 

  

DPP: 187,000 €

NSP: 18.748.000 €

Source: The green werk 2016
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The Seychelles NAMA Support Project application 
was almost successful

Source: NAMA Facility

	

	

On	behalf	of

	

 

 

 
 
 

 

 

NAMA Support Project Outline 

4
th

 Call 
 

 

 

To the Members of the NAMA Facility Board  

NAMA Facility - Technical Support Unit (TSU)   

E: contact@nama-facility.org  

 

 

Project Title: Support project to the “100% Renewable Seychelles” NAMA 

Applicant: Ministry of Environment, Energy and Climate Change (MEECC) 

 

 

The following documents and annexes are enclosed: 

 General and Specific Information on the NAMA Support Project 

 Annex 1: Letters of Endorsement of National Government and national Implementing Partners 

 Annex 2: Logframe 

 Annex 3: Information and references of the (non-governmental) applicant and NSO 

 Annex 4: Detailed Project Preparation (DPP) concept 

 Annex 5: Draft Roadmap for 100% Renewable Seychelles 

 Annex 6: Institutional set-up for NSP 

 Annex 7: List of references 

 

 

 

 

Version 4
th
 Call (4 July 2016) 

Submission Deadline: 31 October 2016, 12 pm (CEST/GMT+2)  

All documents must be provided in English language. If necessary, please provide a translation. 

  

I – Assessment criteria 
Selection Criteria 

11 

• Timely submission 
• Completeness of 

documents (including 
endorsement letters) 

• Documents provided in 
English 

• Funding volume for 
implementation EUR 5-
20 million 

• Implementation duration 
of 3-5 years 

• Envisaged DPP duration 
of max. 18 months 

• ODA-eligibility of the 
country 

• Eligibility of the applicant 

i 4th Call General Information Document 

Eligibility criteria Ambition criteria Feasibility criteria 

• Does the project aim at 
bringing a country/sector 
on a low-carbon track? 

• Potential for 
transformational change  

• Financial ambition 
• Mitigation potential  

• Can the project be 
implemented 
successfully? 

• Project rationale 
• Project design 
• DDP concept  

Ambition: perfect

Feasibility: great

Eligibility: almost perfect

Rejected because:

Seychelles lost ODA-status in 2017

But we know now how any ODA country could get 

NAMA Facility funding for a similar NAMA!
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A detailed road map to 100% RE Seychelles by 2035 
was included

Source: The green werk 2016
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Green Climate Fund (GCF) as additional funding and 
financing source for 100% RE

Source: GCF guidebook 2017

GCF Readiness and Preparatory Support Programme 

provide:

• Up to 1 million USD/a for NDA and capacity building

• (Up to 3 million USD for adaptation plans)

Annual support can be used (among other purposes) for 

setting up a national strategic framework including the 

preparation of country programmes (similar to NAMA 

Facility support)

GCF then provides extensive low interest loans for key 

investment (e.g. necessary infrastructure for 100% RE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Accessing	the	GCF	Readiness	and	Preparatory	Support	Programme		

An	introduction	and	how‐to	guide	

25	September	2017	
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Results of a first 100% RE study on Cambodia

done by WWF 

Prof. Dr. Olav Hohmeyer

Europa-Universität Flensburg

Phnom Penh, Cambodia, October 26th,  2017
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Cambodia has good hydropower and solar energy 
resources, wind resource is modest

Source: IES and MKE 2017
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Cambodia’s hydropower and solar resources are 
good, while wind and biomass can contribute some

Source: IES and MKE 2017
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The seasonality of solar and hydropower seem to fit 
well together

Source: IES and MKE 2017
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A high increase in electricity demand will need to be 
met by 2050

Source: IES and MKE 2017



Prof. Dr. Olav Hohmeyer Achieving and financing a 100% RE power supply 40

Increased efficiency may reduce power demand by 
about 30%

Source: IES and MKE 2017
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In the business-as-usual case coal is supposed to 
cover about 53% of the future power production

Source: IES and MKE 2017
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A mix of solar, wind, biomass and hydropower can 
supply 100% RE (ASES) (coal not necessary)

Source: IES and MKE 2017

Coal is only in the SES scenario in 2050 because the existing 

plant is still allowed to operate, but it is not needed! 

SES

ASES Scenario
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A mix of solar, wind, biomass and hydropower can 
supply 100% RE (ASES scenario)

Source: IES and MKE 2017
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The levelized cost of electricity remains at a similar 
level

Source: IES and MKE 2017
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Pump storage can be done by combining normal 
reservoirs (example from Laos PDR)
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A 100% renewable energy supply

A chance for Cambodia?

Prof. Dr. Olav Hohmeyer

Europa-Universität Flensburg

Phnom Penh, Cambodia, October 27th,  2017
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Conclusions

• Cambodia can gain far higher energy independence

• Cambodia can shift to 100% RE without substantially 
higher costs

• Cambodia will benefit by higher jobs and less pollution

• International climate money can pave the way 

• A 100% RE strategy can avoid substantial future 
payments for CO2 emission charges

• We know how to do it and how to get the NAMA funding 
and financing (fits well with the existing energy NAMA)

• 100% RE power supply may be an interesting option for 
Cambodia
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Thank you very much for your attention


