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◉ Brief introduction of IRENA and REmap program

◉ Overview REmap methodology

◉ Overview REmap tool

◉ Demonstration of REmap tool (on the Excel file)



IRENA and REmap 

program 

JANUARY 2015



150 Members

25 States in Accession

IRENA’s Global Coverage
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Representing (2016):

 87% of the global installed renewable electricity generation capacity

 80% of the global renewable electricity generation output
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Remap Program

» IRENA’s Global Renewable Energy Roadmap

» Shows feasible, cost-effective ways to increase renewable energy 

deployment in world’s energy mix by 2030 in line with UN SDG7

» Support the G20 in determining pathways for operationalising Paris 

Agreement with decarbonisation scenarios analysis to 2050, report 

released in March 2017

» REmap 3.0 report coming in early 2018

» Identifies concrete technology 

options for countries and sectors

» Assesses policy and investment 

implications

» Outlines benefits (economic, social, 

environmental)

» 30 publications to date and 

datasets
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REmap Countries and regional efforts

◎ Applied to 70 countries, covering more than 90% of the global energy demand

◎ Dark green: REmap countries

◎ Middle green: Countries covered under the REmap regional analyses for the EU and 

ASEAN

◎ Light green: Countries covered under the REmap regional analysis and IRENA 

power pools projects for Africa
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#REmap

◉ IRENA’s REmap programme explores how to operationalize a 

doubling of the global renewable energy share by 2030 and put the 

world on a <2C climate pathway by 2050 in line with Paris Agreement

◉ Technology Options:

◎ This is no a target setting exercise 

◎ Each technology option is characterized by its cost and potentials

◎ Technology options can be combined into roadmaps or plans and translated into 

policy action

◉ Includes power and end-uses (industry, buildings, transport)

◎ Including sector coupling and power systems aspects

◉ Developed together with and validated by country experts

The REmap approach
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#REmap

◉ Joint work of countries and IRENA

◉ Three parallel tracks:
◉ Country analysis (for all countries included in REmap program)

◉ Regional analysis (ASEAN, Africa, EU)

◉ REmap comprehensive country reports or working papers (with 
interested countries)

◉ IRENA works with country experts to conduct analysis
◉ Approximately 1-3 man-weeks of work required by country expert

◉ Country report based on close collaboration, longer process

◉ An established “REmap tool”

REmap engagement process
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#REmap

◉ Regional analysis

◉ Lower level of technology options assessment and regional 

disaggregation

◉ Identify key technologies and trends, and cross-country opportunities

◉ Country Efforts

◉ Renewable Readiness Assessment (RRAs) – institutional frameworks, 

capacity, planning

◉ REmap/RRA (Thailand and Egypt) – frameworks, capacity and planning 

with technology view

◉ REmap full report (e.g. Indonesia, China, Germany, the US, and 

Russia) – In-depth technology options analysis, costing/benefits 

assessment and possible policy suggestions

◉ REmap working paper (e.gi. Poland, Japan and Pakistan) – Specific 

sector technology focus with limited/no policy discussion

◉ REmap/Power/District Heating and Cooling/Bioenergy/Transportation–

In-depth technology options analyses with sector focus

Regional and country engagement options
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#REmap
REmap country analyses

Collaboration of IRENA and country experts
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What is the RE outlook by 
2030 in government plans?

• Overall energy demand forecast

• Sectoral breakdowns

• Government targets for RE

• Share of RE in energy mix 

(in SE4ALL definition)

What are the costs and 
benefits of the RE options?
• Accounting for forecast energy prices, 

discount rates, technology costs

• Derive set of metrics, e.g. investment 

needs, substitution cost (per 

technology), net system costs

What are the 
additional RE 
deployment options?

• Accounting for RE resources 

in the country; realistic 

deployment potential

• Includes large number of 

technology options across 

sectors (power, DH, buildings, 

industry, transport)
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#REmap

◉ REmap is an excel based accounting framework to 

develop technology options:

In REmap tool:

◎ interpret energy system developments in uniform 

methodology with similar system boundaries

◎ Renewable Options analysis based on technology list and 

uniform approach to substitution 

◎ Costs/benefits/investments framework for cross 

sector/country/technology assessment

Additional co-analysis (not part of this study)

◉System aspects (power system)

◉Macro-economic benefits

The REmap tool

13



#REmap

REmap tool
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◉ Excel based tool allowing a comparable and transparent framework



#REmap

◉ REmap (= Reference Case + REmap Options) – additional potential of 

renewables beyond the Reference Case for an accelerated RE deployment 

for years 2030, and 2050 or specific policy target year(e.g. 2036 for Thailand’s 

case)

◉ Estimation of REmap Options, sector and technical indicators approach (% 

share of each technology within each sector and annual uptake)

◉ Demand growth

◉ Age of existing capital stock

◉ Costs of technologies in 2030 or 2050

◉ Resource availability

◉ Access to finance, human resource needs and supply

◉ Manufacturing capacity

Reference case analysis based also on IRENA renewables readiness 

assessment

Technical workshop(s) for feedback & expert consultation – analysis will 

be revised and updated for final report

REmap Options - realistic potential of renewables
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#REmap

◉ Statistics on energy consumption by end-use sector (industry, 

transport, buildings) and energy generation (2014, or the defined 

reference year)

◉ Energy demand projections

◉ Power sector generation projections and system development 

(transmission, distribution, DSM and overall energy management)

◉ Data or literature on: renewable energy potential for future 

development (for all sectors); high renewable energy scenarios

◉ Energy commodity prices (today and future)

◉ Technology costs and performance factors (today and future)

REmap analysis data needs
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#REmap

◉ Costs – substitution costs, incremental system costs

◉ Investments – incremental for RE, total for RE and Fossil

Subsidies

◉ External costs relating to air pollution and CO2

Financial metrics of REmap Options
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#REmap

◉ Air pollution

◉ Five pollutants (SO2, NOx, VOC, NH3, PM2.5)

◉ Indoor air pollution (traditional uses of biomass)

◉ Outdoor air pollution (power generation, transport, industry, 

buildings)

◉ Emissions from each sector by technology

◉ Damages of each pollutant by region based on ExternE adjusted 

by GDP for each country

◉ Unit external costs (USD per tonne of pollutant)

◉ Climate change

◉ For carbon dioxide (CO2) emissions only

◉ Assuming a carbon price in 2030 of USD 17-80 per tonne CO2

Benefits of REmap Options
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#REmap

Renewables have various socio-economic benefits
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Climate change

Indoor air pollution

Outdoor air pollution

In tool

Outside tool



#REmap

◉ Costs

◉ Based on levelised cost of electricity generation, heat and 

transport

◉ For each REmap Option relative non-RE counterpart

Costs of REmap Options
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1. REmap Option: energy 

contribution of selected 

RE technology 

2. Substitution of 

equivalent energy 

consumption from a 

conventional 

technology
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#REmap

◉ Cost

◉ Substitution cost

Costs of REmap Options
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#REmap

◉ Government or 

“societal” perspective

◉ Perspective used to 

assess policy 

options

◉ Used for cross-

country comparison

◉ Business or 

“investors” 

perspective

◉ Perspective for the 

marketplace

Government vs Business perspective
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#REmap

◉ System cost – metric 

for general 

competitiveness of 

Options on country or 

sector level

(Excludes infrastructure, 

externalities)

◉ Investment support 

(subsidy)

◉ Investment needs –

for capacity

System, Subsidy and Investments
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#REmap

REmap tool analysis steps
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1. Build the 2014 and Reference Case energy balance 

(WS0 EB)

2. Reference Case and commodity prices ONLY for those 

used in the sector tables (WS1)

3. Review technology list options ONLY for techs used in 

sector tables, update cost, performance and fuel (WS2)

4. Identify potential of accelerated renewable energy 

uptake and input into the sector tabs, select fuel that is 

substituted (WS 3-6)

 Industry, Buildings (residential, commercial, public), 

Transport, Power and District Heat

5. Input macro-economic indicators (consistent with Review 

results (WS8 and Summary tables)



#REmap
Energy balance (WS0)
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• Populate 2014 baseyear) and Reference Case 2030

• REmap is automatically adjusted based on sectoral table substitution 



#REmap

Sector substitution tables (WS3-6)
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• In the tool blue cells indicate user inputs, yellow are 

calculated 

• Complete for Industry, Buildings, Transport and Power 

tables

• Select from list RE technology, input potential (fuel 

demand in end-use sectors, or generation in power)

• Pick substituted fossil technology

 See REmap Tool Manual for detailed description of 

each sector substitute table, or ask IRENA staff



#REmap

Capacity 

Factor
Lifetime

Reference 

capacity or 

annual 

mileage

Overnight 

capital cost
O&M costs

Conversion 

efficiency

POWER SECTOR (%) (years) (kW) (USD/kW) (USD/kW/yr) (%)

Hydro (Small) 50 40 0.1 2500 50 100

Hydro (Large) 50 60 100 1500 30 100

Wind onshore 34 30 100 1500 60 100

Wind offshore 45 30 50 2870 158 100

Solar PV (Rooftop) 16 30 0.1 1400 14 100

Solar PV (Utility) 18 30 1.0 1000 10 100

Solar CSP PT no storage 25 35 50 2250 23 33

Solar CSP PT storage 38 35 50 4000 120 33

Biomass power 70 25 50 2750 69 38

Landfill gas power 70 25 0.5 1800 45 32

Geothermal 80 50 25 2500 100 10

Tide, wave, ocean 50 25 5.0 3500 35 100

Coal (non-OECD) 80 60 650 1300 52 30

Natural gas 60 30 650 1000 40 55

Oil 30 50 400 1200 18 40

Nuclear (non-OECD) 84 60 1200 5500 138 33

Diesel (Gen-set) 40 20 0.1 1500 38 42

Technology cost and performance in 2030 (example 

from power sector) (WS2)
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• A complete dataset of technology costs for power gen, heating/cooling and transport

• Technologies can be added

• “Localise” values for capacity factor, capital cost, conversion efficiency  
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#REmap
Energy commodity prices today and 2030 (WS1)
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• Input values in USD/GJ for commodities used as fuel in the technology list

• Input price of electricity in USD/kWh

-> If future years unavailable input in 2014

Government perspective – prices excluding effects of taxation or subsidy

Business perspective – prices include effect of taxation or subsidy

• Discount rate – WACC

• Check macro-economic indicators: population, GDP, others



#REmap
Review results
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• Summary table tab has results overview showing key 

renewable energy technology, shares and other indicators

• For 2014, Reference Case and REmap 2030

•Power capacity and generation 

•End-use renewable energy (heating, transport, other direct 

uses)

•TFEC/TPES totals and shares

•Financial indictors

• Results general for year 2030

• Extended summary table shows energy carrier level 

consumption by sector, and more detail on substitution costs, 

externalities, emissions, investments



#REmap
Cost-supply curves
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Macro plots REmap Options in cost-supply curve

• X-axis = RE share

• Y-axis = substitution cost
• A perspective on 

competitiveness and 

potential of the 

REmap Options

• Once values are final, 

another REmap tool 

can be used to 

enhance presentation 

with bars, colors and 

labelling


