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Introduction 
This manual assists national REmap experts in reviewing and inputing data into the REmap excel tool. 

The excel tool consists of 16 sheets, 9 of which are worksheets (WS) allowing for data entry. The REmap 

worksheets may be received pre-populated by IRENA and include inputs specific to your country. An 

overview of the worksheets are as follows:  

Home/Disclaimer: Table of contents with hyperlinks to other sheets. 

WS0: Country Energy Balances: an overview of the 2010, 2020 and 2030 energy balances in IRENA’s 

REmap format; and the compound annual growth rate (CAGR) tables used to generate the 2020 and 

2030 energy balances. 

WS1: Specific country data and standardized international commodity prices. 

WS2 (a/b): A comprehensive list of renewable energy and conventional energy technologies and their 

international performance characteristics and costs for 2020 (WS2a) and 2030 (WS2b). Although it is 

possible to provide data for both years, the key is to populate the year 2030 (WS2b). 

WS3-7: Sectorial worksheets for industry (WS3), buildings (WS4), transport (WS5), power (WS6), and 

heat (WS7) on which the substitution process takes place - these sheets are the core component of the 

REmap tool.  

WS8: A summary sheet where the results of the process are overviewed and two macro functions are 

provided for the creation of two cost-supply curves (see Curve REmap 1 and Curve REmap 2 worksheets). 

Summary table: A summary sheet with detailed results by sector and technology for consultation. 

Curve REmap 1: The cost-supply curve plotting technologies separately for 2020 and 2030. 

Curve REmap 2: The cost-supply curve plotting the weighted average cost for 2020 and 2030 for 

technologies. 

Curve Reference: A graph showing Reference Case developments based on sector and TFEC. 

Assumptions: A listing of assumptions used for each sheet. 

 

** PLEASE NOTE: this excel tool utilizes a macro funtion to produce the cost supply curves in WS8. Therefore it 

must be saved as an macro enabled excel file. BEFORE beginning any work in this file, please make sure this macro 

function is turned on and the file is saved as macro enabled. 

 



The cost supply curve 
The aim of the REmap tool is to create a cost supply curve of additional renewable energy options 

beyond what is already planned and commissioned between 2010 and 2030 represented by the 

Reference Case. The horizontal x-axis of this curve presents the potential to substitute conventional 

technologies with renewable energy technology options between the 2010 base year and 2030 

(expressed in %), while the vertical y-axis represents the average incremental costs of substitution 

associated with each renewable energy option (expressed in 2010 US Dollars (USD) per gigajoule of 

primary energy1). The substitution potential and the average incremental costs are calculated relative to 

the Reference Case, which reflects changes in the energy system between 2010 and 2030 under current 

policies (including any structural changes that are projected, such as increased/reduced energy demand, 

shifts between energy carriers, or changes in energy consumption patterns in the end-use sectors).  The 

energy system which includes the additional renewable energy options is referred to as the REmap.  

The focus of this tool is on the creation of the REmap Options and cost-supply curve. The tool allows the 

national REmap expert to substitute conventional technologies in the Reference Case with renewable 

energy counterparts. For each additional renewable energy option, the national REmap expert has to 

decide what is ‘realistically feasible’ between 2010 and 2030 considering national conditions like 

planning processes, national regulation, and national policies. The national REmap expert needs also to 

make an explicit decision on what conventional energy technology has to be replaced if additional 

renewable energy options are introduced. 

Each country will receive a pre-populated version of the REmap tool for their country. In this version, 

the cost and performance data for each technology option and the price for commodities will ideally be 

regionalized by IRENA if sufficient data is available to do so (“national” version). If it is not, the figures 

provided will represent data derived from international sources, such as IRENA-IEA ETSAP technology 

briefs (“international” version). Additionally, the tool will include the additional renewable energy 

amounts entered into the sectorial worksheets based on a preliminary analysis of country specific studies 

and scenarios. The national experts may change the additional renewable energy amounts associated 

with the different renewable energy technologies, and their associated substitution technology. If data 

is available that differs from that provided by IRENA (for the “national” version), the national experts are 

also asked to change cost and performance data associated with each of the renewable and conventional 

energy technology options and the prices projections for the commodities.  All cells that can be altered 

are indicated in BLUE. Please do not make any changes to other cells as many have formulas or other 

required data that needs to be referenced.  

Based on the final version reviewed by the country expert, IRENA will create a cost supply curve that 

represents the average increment costs of substitutions based on the local situation. In a later step IRENA 

will also create a cost supply curve for each country based on standardised international cost 

assumptions as a means for comparing and aggregating the results across regions. 



1 1 GJ = 109 J = 239 megacalories = 23.9 kilogram of oil equivalent = 34.1 kilogram of coal equivalent  



WS0 – 2010 Energy Balance (Fig. 1) 
1. This worksheet provides an overview of the 2010 (base year) and 2020/2030 energy balance 

projections for the country Referece Case and also the results of REmap with the aggregation of 

REmap Options. The 2010 energy  balance is populated using the International Energy Agency’s 

(IEA) extended energy balance for 2010, apart from an assesment for energy use disaggregation 

in the building sector. Experts may use trusted data from other sources or provided by a national 

organisation or ministry to prepare an improved energy balance for 2010 or for another year 

which they regard representative for the base year.  
2. For 2020 and 2030, energy balance tables need to be established by the REmap expert. The result 

of this process is the creation of the “Reference Case” (or business as usual case, or baseline 

case). As a basis of which the expert can develop the Reference Case various methods could have 

been used, including external studies or other sources such as national energy plans: 
a. The Reference Case includes future energy demand projections for 2020 and 2030. For 

individual energy carriers of each sector, the compound annual growth rates (CAGR, in 
%/yr) are provided which are used to estimate the energy use between today and 
2020/2030. CAGR accounts for the developments in activity growth, energy efficiency 
improvements, structural changes and the fuel mix. The analyst can develop the 
Reference Case by altering the estimates in blue in the energy balance table, or by altering 
the growth rates found in the table below the energy balance. PLEASE NOTE: do not 
change the values for the “TFC” row and the “Total” column because they are sum 
calculations. Changes should be made to the Power/Heat or end-use sector totals. 

3. The results of this process form the basis for the 2020/2030 Reference Case energy balances 

provided in the sectorial worksheets 3-7. If the national expert makes adaptations to WS0, the 

sectoral energy balances in W3-W7 will be automatically updated.   

 

 

Fig. 1 



WS1 – Country Data & Energy Prices (Fig. 2) 
1. WS1 contains country specific data relating to a wide range of inputs. These inputs themselves are used in 

calculations in later sheets; and some data may be used later in the REmap process by IRENA for further 

analysis, such as macro-economic analysis. This sheet may be received pre-populated by IRENA with 

estimates for international prices for the commodities but may also be received with some localized price 

inputs done by IRENA.  All price and economic data presented in this worksheet is based on 2010 real USD. 

2. The data is color coded based on input actions required: 

a. Required input (dark blue): this data is used in later sheets as a basis for cost calculations and should 

be reviewed carefully and updated by the expert 

b. Suggested input (light blue): economic and energy use data that will be used by IRENA for 

macroeconomic analysis at a later phase of the REmap project 

c. Calculated data (yellow): results of formula based on inputted data 

3. The data presented are only tentative estimates and should be reviewed and updated by the national expert. 

4. The last row is a carbon price. This price is applied to select fossil fuel commodities based on the emission 

factors in column K and the resulting price adjustment is shown in columns F-I. These adjusted prices are 

used for cost calculations in later sheets. The expert is invited to alter the carbon price or the emission 

factors. By changing emission factors to 0, some fossil commodities can be excluded from carbon price 

effects, i.e. “natural gas household”, or “Gasoline”. 

5. These prices do not include VAT or other local taxes because they are international estimates; however 

experts are invited to include local prices that include taxes and any applicable subsidy on these commodity 

prices when updating their own country specific prices. 

6. There are three primary biomass and biomass residues and two traditional biomass commodity listings. This 

is meant to allow the experts to assign different types of fuel to these for differentiation in use by the 

technologies (pellets vs. bagasse for instance). The expert can assign costs to these and make a note for 

themselves, but if they rename the commodity the “name manager” function in excel has to be used to 

create a new reference name for the commodity and its corresponding 2020 or 2030 price. 

7. Special attention should be paid to the data in the dark blue cells. These values have significant impact on 

the costs associated with fossil fuel technologies in later worksheets. Since local costs can differ greatly 

between countries, and cost estimates depend heavily on energy use developments, it is very important for 

the expert to review, and update, these prices. Please keep in mind, however, that the purpose of the 

analysis is to assume a significant uptake in renewable energy use over the next two decades; the cost 

projections should include this assumption and the effect this will have on costs. 



WS1 – Country Data & Energy Prices cont. (Fig. 2) 
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WS2b – Technology List 2030 (Fig. 3) 
1. WS2a and WS2b are the technology lists for 2020 and 2030, respectively. For practical matter in REmap, the key sheet 

to populate is the one containing data for 2030. Technologies are listed by sector and are categorized by renewable 

(left) and non-renewable technologies (right). They are then broken down further into subcategories within those 

sectors.  

2. Renewable technologies which are provided in column “B” replace non-renewable technologies listed in column “O” 

and only those non-renewable technologies listed in the same subsection as the renewable options can be replaced 

later in the sectoral worksheets (with a few exceptions in the building sectoral sheet). 

3. This default list is not exhaustive and the expert can add additional technology options or differentiate an existing 

technology by duplicating it and changing fuel input (primary biomass 1 vs. 2), capacity factors or other data. Extra 

rows have been provided for these additions under each subsection list. If a technology is duplicated, the name must 

be slightly different for the reference function to work, for example if duplicating “biomass steam cycle” as adding 

primary biomass 2 as a fuel input, rename the technology “biomass steam cycle 2” 

4. The data provided has been determined by IRENA to represent a best estimate of international costs and 

performance/efficiencies. However the expert should provide regionalized input into the cost/performance 

characteristics of the existing technologies for their own country. Please note the following when making changes: 

a. Some values allow for data input: capacity factors; lifetimes; overnight capital cost; operation and maintenance 

cost (O&M) (as % of cap. cost); conversion efficiency; etc. These are indicated by “light blue” cells. 

b. Some values are calculations based on formulas and do not allow for data input: total annualized cost; levelized 

cost; in some cases fuel demand. These are indicated by “yellow” cells. 

c. Please also note that for the “Reference Capacity or Production Volume” column in the industry/buildings/power 

sectors (column F/S), this number is a reference size of which the cost assumptions are based ( i.e. the average size 

of a wind farm in country X is Y and entails overnight capital costs of USD/kWe,etc). Later in the substitution process 

the total installed capacity is used for cost calculations. 

The following are descriptions for each of the 5 sector lists: 

5. Industry Sector: 

a. Please note that for Autoproducer CHP (captive) plants, the electricity and heat portions are assigned separately 

in the sector sheets therefore they are listed separately here. 

b. Bio-based feedstocks are provided as a technology and substitution can take place in the sectoral sheet, but 

feedstocks are excluded from total final energy consumption, so they will not be included in the TFEC RE total, nor 

the cost-supply curve. 



6. Building Sector: 
a. Retrofits of existing building stock to allow for modern renewable energy technology or electrification of systems 

may be necessary. If this is desired, please discuss with the IRENA experts the best method to incorporate this 

technology option.  
b. Fuel type can be chosen in columns C/P. At the same time, the name of the fuel must be manually altered in cost 

calculations in columns L/M and Y/Z for consistency with the choices in columns C/P. HOWEVER, in the sectoral sheet 

the correct fuel type cost is referenced for the cost calculations used there, which are costs that are used in the cost-

supply curve. The costs provided here are only for your reference. 

 

 

 

 

 

 

 

 

 

7. Transport Sector: 

a. The “unit activity” refers to either the annual passenger or tonne kilometers per vehicle 

b. For “plug-in hybrid and battery electric” vehicles the cost of eventual battery replacement has been added to the 

O&M cost column in addition to the common O&M costs of these vehicles 

c. Vehicles using blended fuels are not provided, the expert must instead use the first/second generation biofuel 

vehicle and in the substitution table estimate a partial energy amount utilized based on the blend total. For example, 

if there is 10% ethanol blend requirement, enter the amount of PJ that the amount of ethanol would represent.  

d.  Other structural change costs, such as public rail infrastructure or electric/hydrogen/natural gas refueling stations 

have not been accounted for in the unit cost calculations. These numbers can be revised to account for these costs. 

 

  



8. Power Sector: 

a. If one technology, such as a biomass system, can have different fuel inputs (selected in column C), the best method 

is to copy the technology row, and copy it below in a blank row. Then select the new fuel input from column C, and 

rename the technology in column B with an identifier so that later in the substitution tables the technology can be 

differentiated 

b. Please note that we have not differentiated between the variety of non-renewable technologies for coal 

(supercritical vs. IGCC), natural gas (simple vs. combined cycle) or nuclear (2/3 vs. 4 generation). This could be 

specified by the expert if he or she chooses. 

c.  Currently no tide, wave, or ocean technology is provided, but experts are invited to add technologies of this type 

 

 

 

 

 

 

9. Heat Sector: 

a. This sector applied to technologies used in district heating systems 

 

 

  



Substitution Process General: (see Fig. 4) – The following is a general description of the substitution process for all sector tabs. Specific notes 

regarding the sectorial sheets for Industry/Buildings/Transport/Power/Heat follow later in the document.  

1. Renewable Energy technologies are first selected via a drop down list in column B for all sectoral sheets, however some cells do have fixed technologies. Once 

a technology is selected its corresponding data values (columns E-P) are automatically imported into the table. REMINDER: These technologies are referenced 

from WS2b, any changes to the technology types and their performance and cost values, must be made in WS2b. 

2. Next, the quantities of renewable energy substitution potential are inputted by the user in the “renewable energy technology” column C in petajoules (PJ) per 

year. This amount should be entered once into the 2030 table to analyze the potential occurring between 2010-2030 (if the expert could also do this  twice, 

once for Table 2020 and again for Table 2030, and input the potential relating to the preceding 10 years to those dates in WS2a).  

3. The “substitution potential” represents the total amount of cumulative “additional added” renewable energy that could be put into the system during the 

timeframe based on the experts analysis (“additional added” is a term used to describe additions above the Reference Case). Any additions that already 

occurring in the Reference Case during this time should be excluded. Since this additional renewable energy is being deployed in lieu of conventional 

technologies, this process is defined as a substitution of a conventional variant of which the “average incremental cost of substitution” comparison can be 

made. Currently the substitution potential does not include early retirement of conventional technologies; however, this option can be discussed with the 

IRENA experts and added into the tool.  

*PLEASE NOTE: if you do not know the added renewable energy in PJ, and instead know units of capacity (e.g. megawatt electricity (MWe)), production volume 

(e.g. kilotonnes (kt) per year) or distance (e.g. 1000 million passenger kilometers per year (bln. p-km/yr)), these values are automatically estimated in column 

E based on your input in columns C/D. By altering the PJ amount in column C/D, you can arrive at the desired total in column E.  

4. Next, in column R the conventional technology that is being substituted must be selected from a drop down list of options. Again, performance and cost data 

for these technologies is inputted from WS2b automatically. Any changes to the technology types, or values, must be made in WS2a/b 

*PLEASE NOTE: multiple entries for the same renewable energy technology can be entered if the fossil/nuclear technology being replaced differs.  

5. The remainder of the process is automated: based on the fuel input and discount rates (WS1) and technical performance and cost (WS2a/b) data, the total 

annualized costs for both the renewable and conventional technologies are calculated (columns AH, AI). Based on the difference between these two costs and 

the amount of energy produced the average incremental cost of substitution is calculated. This value is later used in the cost supply curve to plot the cost 

associated with the renewable energy substitution process for each technology (see description for WS8/Curve)  

Fig. 4 - **PLEASE NOTE: for all substitution tables only column B & R (for technology selection) and columns C (for energy amounts) require data input.  
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Substitution Process cont.: (Fig. 5)  

*No data entry is required for this section. The table shown in Fig. 5 is provided as a reference tool for the expert to better assess the substitution potential and the results in 

broad terms on the country’s energy balance for a particular sector.  

6. In each sectorial sheet (WS3-7) a summary energy 

balance for that sector for 2030 is provided (also 

2020 in data grouped in rows 1 to 70) (columns AL 

to BC). This is a projection of the energy balance 

based on Reference Case and data is imported 

from WS0. The reason for providing this data is to 

allow the expert to see:  

a. The amounts of fossil or nuclear energy 

used in the sector (6a),  

b. and in which subsectors (6b). 

c. The substitution potential entered into 

the tables for 2020 and 2030 (Fig. 4) is 

summarized in “REmap Options 

summary” (6c). Additionally a comparison 

of the Reference Case and REmap Options as a share of renewable energy relative to the sector total energy use is provided1 (6d). For this, in the 

buildings sector a percentage is provided both including, and excluding, traditional biomass.  

7. It is assumed that renewable energy technologies do not use any fossil fuel to meet their auxiliary energy needs or for other purposes. However, most 

technologies (including conventional) use electricity for purposes such as running motors, etc. The difference between the electricity demand of the substituted 

conventional technology and the renewable energy technology is taken into account and is input to the sectoral energy balance “REmap Summary” electricity 

use column. 

8. PLEASE NOTE: the REmap analysis attempts to identify technological pathways that address the gap on an international level between business-as-usual 

(represented by the Reference Case) and the aspirational global target of a doubling renewable energy by 2030. Therefore, the renewable energy substitution 

potential in the sectoral substitution tables are only “additional added”, i.e. increases above Reference Case growth. The table provided in Fig. 5 is designed 

to give experts insight into what the Reference Case projection is, and based on that growth allow them to determine what the “additional added” potential 

is. Therefore any additions need to exclude this reference growth. 

9. Also contained below each substitution table in each sector sheet is a dynamic table that shows the remaining fossil, nuclear, or traditional biomass after the 

substitution. PLEASE NOTE: the Reference Case tables (Fig. 5) are not dynamic and the numbers will not change based on substitution amounts.  

                                                           
1 For the purpose of this analysis the definition of energy use and “modern” renewable energy is based on off the Global Tracking Framework of the UN’s SE4ALL Initiative  
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PLEASE NOTE: If an analysis for both 2020 and 2030 will be done, the technology list order for both sector tables for the renewable energy technologies must 

be the same. This is necessary for the cost-supply curve to function properly. Please also note that no rows can be added in the substitution tables. 

 

The following pages provide specific descriptions for each sectoral worksheet. The worksheets should be completed in the order they are presented 

(industry/buildings/transport/power/heat). These descriptions elaborate on the aforementioned substitution process described for Figs. 5 & 6.  

WS3 – Industry Sector (Fig. 6)  
1. In this worksheet the substitution process for the industry sector will take place. As in all sectoral worksheets, the process entails entering energy substitution 

potentials. PLEASE NOTE: these totals should be “additional added” as described in point 8 of the substitution process description. 

2. Electricity: 

a. Autoproducers (Section A) – add here any additions to on-site electricity production from renewables such as PV or the electricity component of 

biomass CHP; and select the type of fossil fuel derived electricity it is substituted (2a). The capacity should be installed for self-consumption; any 

electricity produced onsite and fed into the electricity grid can instead be entered into the power sector worksheet (WS6). 

b. Renewable heating/cooling (Section B) – add here additions to onsite renewable energy technology for heating/cooling generation (see below) that 

replace conventional technologies which use electricity from the mains/grid (reductions automatically added to power worksheet) (2b) 

3. Heat generation – add here additions to on-site heat generation from renewable technologies (3a) for all temperature levels of process heat. Also select the 

type of fossil fuel technology substituted (column R). 

a. Autoproducers (fuels) – add here the use of biodiesel if substituting autoproduer diesel (for electricity production, but included here because it is a 

fuel substitution) (3b). Also the CHP heat component of an autoproduer CHP plant is automatically calculated here based on the amount of electricity 

entered into cell C10 (using the IEA convention to partition fuels input to the CHP plants and assuming power-to-heat ratio of 0.3) 

b. Bio-based feedstocks – Additions of bio-based feedstocks used in production of chemicals and polymers (3c) and the fossil feedstock they are 

substituting can be entered here. However feedstocks are excluded from TFEC, therefore also from the cost-supply curve.  Please discuss use of these 

options with IRENA before use.
Fig. 6 
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WS4 – Buildings Sector (Fig. 7) 
1. In this worksheet the substitution process for the building sector will take place. As in all sectoral worksheets, the process entails entering energy substitution 

potentials. PLEASE NOTE: these totals should be “additional added” as described in point 8 of the substitution process description. 

2. Electricity:  

a. Autoproducers (Section A) – add here (2) any additions to on-site electricity production from renewables such as PV or mini-hydro (or other 

technologies can be added to the section WS2a/b). This electricity is intended to replace electricity drawn from the grid. 

3. District heating: 

a. Autoproducers (Section A) – add here (3) any additional on-site district heating production that replaces fossil fuel based district heat. Select the type 

of fossil fuel based district heat in column R. Autoproduction district heat is rare and should not be confused with WS7 (examples may include village 

biomass community heating).  

4. Space and water heating/cooling and cooking (electrification) – add here (4a) any added renewable space and water heating/cooling and cooking (4b) 

technologies which use electricity as the main energy source and select the type of fossil fuel technology substituted in column R. The increase in electricity 

demand will be transferred to the power sector.  

5. Space and water heating/cooling (RE technologies)- add here (5) any added renewable space and water heating/cooling technologies based on RE fuels or 

solar resources and select the type of fossil fuel technology substituted in column R. 

6. Space and water heating/cooling (de-electrification)- add here (6) any added renewable space and water heating/cooling technologies based on RE fuels or 

solar resources that substitute electricity based technologies (air conditioning, electric water heating). 

7. Access to modern biomass (space heating)- add here (7) any added renewable space or water heating technology based on RE fuels or solar resources that 

substitute the use of traditional biomass. This will result in a reduction in traditional biomass use. 

8. Autoproducers (biodiesel)- add here (8) the use of biodiesel if substituting autoproducer diesel (for electricity production, but included here because it is a 

fuel substitution) 

9. Fuels for Cooking (RE): add here (9) the use of RE fuels for cooking that substitute fossil fuel based cooking 

10. Access to modern biomass (cooking): add here (10) the use of RE fuels for cooking that substitute traditional biomass based cooking. This will result in a 

reduction in traditional biomass use. This can also include “cooking biomass (solid)”, i.e. modern biomass cookstoves, which use traditional biomass, but which 

are also more efficient, resulting still in a reduction of traditional biomass use, but an increase in modern biomass use in cooking. 
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WS5 – Transport Sector (Fig. 8) 
1. In this worksheet the substitution process for the transport sector will take place. As in all sectoral worksheets, the process entails entering energy substitution 

potentials. PLEASE NOTE: these totals should be “additional added” as described in point 8 of the substitution process description. 

2. Renewable fuels – add here (2) any RE fuels (first/second generation bioethanol, biodiesel, hydrogen, etc.) based on transport type (passenger road, freight 

road, freight rail, aviation, etc) and the type of fossil fuel being substituted which is usually the petroleum-based equivalent. 

a. PLEASE NOTE: for blended fuels, please calculate the amount of renewable fuel used in the blending requirement and enter this value as the renewable 

fuel – for example if blending requirement is 10% and a total of 100 PJs will be consumed by gasoline cars, then enter 10 PJs of second generation 

bioethanol 

3. Electrification – add here (3) any electricity power vehicles and the fossil fuel technology being substituted. The increased electricity demand is automatically 

added to the power worksheet (WS6) but the production source has not yet been defined (a later step in WS6). 

a. PLEASE NOTE: for plug-in hybrids, please calculate the portion of distance traveled on electricity and enter the equivalent PJ amount, the remainder 

passenger or tonne kilometers can be petrol based (no action required) or RE fuel based (entered as a technology option in the RE fuels section). 

4. Structural changes towards electrification (modal shift) – add here any structural changes that reduce fossil fuel consumption and add to electricity demand 

in various transportation modes. Select the structural shift (4) and the fossil fuel technology impacted (column R). This added electricity demand is handled as 

describe above later in WS6.  

PLEASE NOTE: If you do not know the amount of energy for a particular technology, in column E the “total activity from renewable technology vehicles” is provided 

in either billion passenger or tonne km/year. If you do not know the total capacity, rather the number of units (automobiles for example), please multiply the 

number of units by the average unit distance to arrive at the total capacity, and adapt the values in PJ to arrive at the total capacity you have estimated. 

Fig. 8 
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WS6 – Power Sector (Fig. 9)  
1. In this worksheet the substitution process for the power sector will take place. As in all sectoral worksheets, the process entails entering energy substitution 

potentials. PLEASE NOTE: these totals should be “additional added” as described in point 8 of the substitution process description. 

2. Main activity (Section A) – add here based on technology (2) any additions to renewable electricity production in PJ and select the type of fossil fuel being 

substituted (column R). If only the capacity increases are known (reference column E), enter the PJ amounts into column C until the desired number of MWe 

is reached.  

3. Autoproducers (Section B) –This is the sum of additional electricity produced in the industry and buildings sectors by renewable sources (3). In those original 

tables, comparison was made with a type of conventional energy which could potentially be substituted in order to come up with an average incremental cost 

which will be displayed in the cost supply curve, thus the costs are assigned to the end-use sectors. For this reason, in this table only the energy total (in PJ/yr) 

has been imported and this sum is automatically added to the renewable energy total - nothing else has to be done.  

4.  “Additional Main activity plants” (Section C) – is the total PJ/yr amount of energy demand increase as a result of electrification in the industry, buildings and 

transport sectors. This additional amount of energy must be accounted for in the power system’s generation capacity and be assigned to a renewable 

technology or group of technologies. Therefore the country expert should: 

a. Select technology(ies) and enter PJ amounts (4a) which equal the sum of the net amount of additional mains activity (4b) 

5. Lastly, the amount of PJ entered for each renewable energy technology in the “additional main activity” section (4a) must be subtracted from the corresponding 

technology in the “main activity” section (Section A) as to avoid double counting.  

 

 

  

  

Fig. 9 
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WS7 – Heat Sector (Fig. 10) 
1. In this worksheet the substitution process for the heat sector will take place. As in all sectoral worksheets, the process entails entering energy substitution 

potentials. PLEASE NOTE: these totals should be “additional added” as described in point 8 of the substitution process description. 

2. For clarification: the energy for this sectoral worksheet includes district heating plants for its main activity and as autoproducers. Any heat produced and 

consumed onsite should be entered into the buildings or industry sectors (in terms of the primary fuels consumed to generate this heat). 

3. Main activity (Section A) – add here (3) any additions to renewable district heat in PJ and select the type of fossil fuel being substituted. If only the capacity 

increases are known, reference column E  and enter the PJ amounts into column C until the desired number of megawatt thermal (MWth) is reached.  

4. Autoproducers  (Section B) – (4)  is the sum of district heat produced in the buildings sectors by renewable sources. In those original tables, a substitution 

comparison was made with the type of fossil energy to come up with an incremental cost which will be displayed in the cost supply curve thus the costs are 

assigned to the building sector. For this reason, in this table only the energy total (in PJ/yr) has been imported and this sum is automatically added to the 

renewable energy total - nothing else has to be done.  

*** PLEASE NOTE: In addition to main activity and autoproducer power and district heating plants which exist to produce electricity or heat only, there are also 

combined heat and power (CHP) plants. The detailed assessment of CHPs is excluded from the REmap tool. Their “additional potential” for renewable-based 

electricity and heat generation is estimated as a function of the power and heat sector developments. For this purpose, the fuels used in CHPs for electricity and 

heat production are partitioned based on the IEA methodology. This methodology considers the efficiencies of separate power (total of main activity & 

autoproducer) and heat (total of main activity & autoproducer) plants. In a subsequent step, identical rate of fossil fuel substitution in the power sector is applied 

to the fossil fuels used for power generation in CHPs. The same step is applied for the heat sector as well. 
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WS8 – Summary (Fig. 11) 

1. Worksheet 8 is the summary sheet 

and requires no inputs. Instead it 

provides overview of 

2. Summary Energy Balances (Section 

A) – Energy use by end-use sector 

(2) in PJ/yr with a breakdown of 

fossil fuels, renewables, electricity 

and heat. Energy use by power and 

heat sectors (indicated with a 

minus sign) and the total electricity 

and heat produced (indicated with 

a plus sign). The breakdown is 

displayed for both 2020 and 2030 

and provide details for the 

Reference Case and REmap 

Options. 

3. Summary Sheet (Section B) –The 

share of RE in each sector (3) as well 

as for the total of all sectors are 

separately provided for the 

Reference Case and REmap Options 

for 2010, 2020 and 2030. The end-use sectors for industry/ buildings/transport provide two breakdowns: one 

excluding electricity/district heat and one including electricity/district heat. In the latter case, the percent of 

renewable energy in the electricity or district heat is accounted for. For the power and heat sectors, the shares are 

estimated based on the amounts of electricity and heat produced, but not the energy used.  

4. Supply Curve (Section C) – A summary of all technology options (4) selected by the user with a breakdown by sector 

and their corresponding energy use as well as the average incremental cost of substitution in 2020 and 2030 for the 

REmap Options are provided. Additionally, the total energy amounts as well as the weighted average incremental cost 

of substitution are also provided. 

5. Curve REmap Options 1 – a macro function (5) that creates the cost-supply curve 1 which plots the technologies for 

2020 and 2030 along the curve SEPERATELY.  

6. Curve REmap Options 2 - a macro function (6) that creates the cost-supply curve 2 which plots the average weighted 

cost and total energy amounts for 2020/2030 for each technology as one bar. 
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Curves 1 & 2: (Fig. 12) 
1. Figure 12 shows the result of the of the macro function button #2 on WS8. This plots the total combined energy 

substitution total for the same technologies as one point, and using the weighted average cost.  The macro function 

button #1 results in the same type of curve, except the 2020 and 2030 technologies are plotted separately based on 

their energy amounts and costs. The total RE share achieved by REmap Options is identical in both curves 

2. The cost-supply curve is a basic visual representation of the substitution process. The starting point for the cost supply 

curve is the RE share in TFEC according to the Reference Case in 2030. The substitution potential for each renewable 

energy option (entered in PJ) is translated into an increase in the RE share on top of the Reference Case end point 

(horizontal x-axis). The cost estimate is the average incremental cost of substitution for each renewable energy 

technology option based on the difference between performance and cost data of the renewable energy technology 

option, and the conventional energy technology option that is replaced (vertical y-axis). 

3. The dark green bar represents Reference Case renewable energy growth. The start point is the RE share in 2010 in 

TFEC and the end point is the share in 2030 according to the Reference Case developed in WS0. 

4. One of UN Sustainable Energy Access for All (SE4ALL) Initiative goals is to eliminate the use of traditional biomass in 

inefficient cooking and heating applications. Therefore traditional biomass is not presented in the curve as renewable 

energy. It is, however presented as the light green bar indicating traditional biomass use in 2030 for the Reference 

Case. Any substitution of traditional biomass done in the tool is plotted in the curve as modern biomass. 
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Curve Reference (Fig. 13): 
1. The “curve reference” tab is a simple graph showing Reference Case renewable energy developments from 2010-

2030. This curve is based on the Reference Case in WS0 and provides insights into the development of RE share 

relative to TFEC.   
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Progress Checklist:  

 

 

 

 
IRENA suggests national REmap experts to follow the following order when using 
the REmap tool for the first time: 
 

1. WS0 EB – review the Reference Case energy balances for 2010, 2020 and 2030. 
2020 and 2030 projections can be changed by altering the CAGR 

2. WS3 Industry – review and update the technology options and energy amounts 
provided by IRENA 2030 in each subsection (all may not apply). Alter any 
renewable energy technology option and its energy amount accordingly. Also 
alter the fossil fuel substituted if necessary (subdivision of the renewable 
technology to offset various fossil fuels is also possible).  

3. WS4 Buildings – review and update the technology options and energy amounts 
provided by IRENA for 2030 in each subsection (all may not apply). Alter any 
renewable energy technology option and its energy amount accordingly. Also 
alter the fossil fuel being substituted if necessary (subdivision of the renewable 
technology to offset various fossil fuels is also possible).  

4. WS5 Transport - review and update the technology options and energy amounts 
provided by IRENA for 2030 in each subsection (all may not apply). Alter any 
renewable energy technology option and its energy amount accordingly. Also 
alter the fossil fuel being substituted if necessary (subdivision of the renewable 
technology to offset various fossil fuels is also possible). 

5. WS6 Power review and update the technology options and energy amounts 
provided by IRENA for 2030 in each subsection (all may not apply). Alter any 
renewable energy technology option and its energy amount accordingly. Also 
note that additional mains activity in section C has to be accounted for in 
generation capacity.  

6. WS7 Heat - review and update the technology options and energy amounts 
provided by IRENA for 2030 in each subsection (all may not apply). Alter any 
renewable energy technology option and its energy amount accordingly. Also 
alter the fossil fuel being substituted if necessary (subdivision of the renewable 
technology to offset various fossil fuels is also possible).  

7. WS1 Country Data – Update the commodity prices and carbon prices. Two copies 
of the tool would be created at the end of the process, one with national prices 
including taxes and subsidies and other with prices without taxes and subsidies. 
OPTIONAL: enter country specific and economic data 

8. WS2b Tech List – review the technology list options and cost/performance figures 
for 2030. Since not all will be used, reference the technologies that were used in 
the substitution tables for both RE and conventional technologies and “localize” 
this data to your country. 

9. WS8 Summary – review the summary tab and click the “create cost supply curve 
2” macro button to see the REmap process results displayed visually. 


