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Summary 

Increasing resource efficiency and reducing carbon emissions in manufacturing 

industry are prioritised objectives in both international and domestic policies. At the 

same time, Swedish industry is struggling to remain competitive in international 

markets. There is at the same time increasing internal competition for bio-based 

resources among sectors. Currently there are a number of taxes, restrictions and other 

policy instruments targeted with the goals to increase the use of renewable energy, 

reduce greenhouse gas emissions and improve energy efficiency. 

Excess heat from industry accounts for almost 5 TWh of the delivered heat to district 

heating in Sweden today but there is a potential for further recovery of excess heat. An 

increased utilization of industrial excess heat is desirable in terms both of improved 

energy efficiency and resource efficiency.  

This project describes the impact from existing policy instrument on one important 

solution to improve the energy- and resource efficiency of the energy system: the use of 

industrial excess or residual heat for district heating networks. There are several policy 

instruments with an impact but only a few that gives benefits for the use of industrial 

excess heat. 

The Regulated Access to the district heat implemented in the Swedish policy for district 

heating, put up guidance regarding under which conditions an industry can demand 

access, and point out that the cost should be taken by the industry part. The Energy 

Efficient Directive governs that a complete cost benefit analysis including existing 

industrial excess heat must be examined when planning a new process or plant. And 

the market-based support system for renewable electricity production, the electricity 

certificates. 

 

In the case of chemical industries in Stenungsund excess heat could be delivered to the 

district heating networks in Kungälv and/or Gothenburg. An optimisation in a regional 

cost minimising model of the energy system in Västra Götaland of Sweden shows the 

possibilities to deliver heat. In this report the consequence on the used amount of 

excess heat from electricity certificates are presented. The studied energy system of 

Västra Götaland will use more excess heat for district heating when there is no or low 

price on the certificates. 
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Sammanfattning 

Ökad resurseffektivitet och minskade koldioxidutsläpp inom tillverkningsindustrin är 

prioriterade mål för både internationell och inhemska politik. Samtidigt kämpar den 

svenska industrin för att behålla sin konkurrenskraft på den internationella 

marknaden. Och samtidigt ökar den interna konkurrensen om biobaserade resurser 

mellan olika sektorer. För närvarande finns det ett antal skatter, restriktioner och 

andra styrmedel med mål att öka användningen av förnybar energi, minska utsläppen 

av växthusgaser och förbättra energieffektiviteten. 

Restvärme från industrin står idag för nästan 5 TWh av den levererade värmen till 

fjärrvärme i Sverige men det finns en potential för ytterligare återvinning av restvärme. 

En ökad användning av industriellt restvärme är önskvärt både vad gäller 

energieffektivisering och resurseffektivitet. 

Denna rapport beskriver effekterna av befintliga politiska instrument för att förbättra 

energi- och resurseffektivitet av energisystemet: genom användning av industriellt 

restvärme för fjärrvärme. Det finns idag ett flertal styrmedel som påverkar, men bara 

ett fåtal som ger direkta fördelar för ett ökat utnyttjade av industriell restvärme. 

Det Reglerade tillträdet implementerat i Fjärrvärmelagen, sätter upp vägledning om 

under vilka förutsättningar en part kan kräva tillgång till fjärrvärmenät för 

värmeleverans, och påpekar att kostnaden bör tas helt av värmeleverantören. Energi 

Effektiviserings Direktivet sätter upp riktlinjer för att en fullständig analys, inklusive 

befintlig industriell restvärme, måste utredas när man planerar en ny process eller 

anläggning. Och det marknadsstyrda styrmedlet med elcertifikat till förnybar 

elproduktion. 

Kemiindustriklustret i Stenungsund har möjlighet till betydande mängder restvärme 

som skulle kunna levereras som fjärrvärme till Kungälv och/eller Göteborg. En 

optimering i en regional kostnadsminimerande modell av energisystemet i Västra 

Götaland, Sverige, visar på möjligheterna att leverera värme. I denna rapport 

presenteras en analys av hur priset på elcertifikat påverkar energibalansen. Inom det 

studerade energisystemet i Västra Götaland kommer mer restvärme att användas när 

det inte finns något eller är lågt pris på elcertifikaten. 
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1 Introduction 

Increasing resource efficiency and reducing carbon emissions in manufacturing 

industry are prioritised objectives in both international and domestic policies. At the 

same time, Swedish industry is struggling to remain competitive in international 

markets. This together with an increasing international competition for bio-based 

resources among sectors. Policy instruments being deployed to drive change in the 

energy system needs to be designed with all such factors considered.  

Currently there are a number of taxes, restrictions and other policy instruments 

targeted towards sustainable development. The instruments are intended for reaching 

the following goals: 

 

 Increased use of renewable energy. 

 Reduction of greenhouse gas emissions. 

 Improved energy efficiency. 

 Security of supply. 

An increased utilization of industrial excess heat is desirable in terms of improved 

energy efficiency and resource efficiency. The use of excess heat can be an important 

part of fulfilling of the goals. Excess heat from industry accounts for almost 5 TWh of 

the delivered heat to district heating in Sweden. There is however a potential for further 

recovery of excess heat.  

This project describes the impact from existing policy instrument on one important 

solution to improve the energy- and resource efficiency of the energy system: the use of 

industrial excess or residual heat for district heating networks. 

A cluster of chemical industries located in Stenungsund have the possibility to deliver 

excess heat from their processes. This heat could be used for district heating in Kungälv 

and/or Gothenburg.  

 

This study is made in parallel with three other research projects which are performed in 

close connection by Chalmers, IVL Swedish Environmental Research Institute and SP 

Technical Research Institute of Sweden. The projects have the overall aim to investigate 

the possibilities to use excess heat from the process industries in Stenungssund for 

district heating. 

 One of the projects calculate the possible amount of available excess heat as well 

as assess the investment cost when all or a part of this is utilized. 
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 The optimal mix of production technologies and excess heat deliveries is 

calculated in a second project, at given values of energy prices, policy 

instruments, investment costs and annuity factors.  

 The economy and business/market model are dealt with in a third project. 

 

The aspects of how policy instruments can influence the use of industrial excess heat is 

examined as a part of the second project and the results are presented in this report.   
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2 Aim and scope 

The ambition of this report is to describe the impact of policy instruments on the use of 

industrial excess heat. This report describes existing instruments that have direct and 

indirect affect on the possibility of supply and collaborations regarding the excess heat 

from industry. 

 

To exam the possibilities and implications on the use of industrial excess heat in district 

heating networks a qualitative analysis have been performed. The analysis answers the 

question regarding the consequences on the possibilities of use of residual/excess heat 

for district heating purpose of a number of different existing policy instruments. 

 

An analysis has been performed on one single policy instrument, the Electricity 

Certificate. Calculations have been performed at different price levels on the 

certificates, this in order to investigate the isolated impact of this policy instrument.  

The sensitivity analysis has been done based on an energy system described in a case 

study to examine the impact of policy instruments on the possibilities of a district 

heating pipeline between industries in Stenungsund and the District Heating system of 

Kungälv and Gothenburg. The analysis and assessment in this study is based on the 

results of the optimisation made in the MARKAL_WS model further described in [1] 

and [2].  
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3 Policy instruments 

This chapter presents a screening and an overview of a number of policy instruments 

with direct or indirect impact on use of industrial excess heat. The national 

implementation of the Energy Efficiency Directive, the Regulated Access to the district 

heat implemented in the Swedish policy for district heating (Fjärrvärmelagen) and 

the Electricity Certificate System are explained in more detail. 

3.1 Existing policy instruments 

A screening and overview of policy instruments shows that here are a number of 

instrument with direct impact on the use of excess heat. There are also a number of 

directives with indirect consequence on excess heat and on how energy is optimized. 

The instruments can be categorised into two types of instruments. Regulatory policy 

instruments which are described by laws and directives and Economic policy 

instruments which entail monetary costs or benefits in terms in relation to the use or 

production of heat or electricity.  

Regulatory policy instruments:  

 Energy Efficiency Directive.  

 Regulated Access to district heating networks.  

 Environmental classification systems for buildings. 

 Eco-labelling.  

Economic policy instruments: 

 Electricity certificate system.  

 EU Emission Trading System.  

 Carbon Tax. / Energy Tax. 

 Investment support and subsidies 
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3.1.1 Implications for the potential to use excess heat  

To highlight and exam the possibilities and implications for the use of excess heat in 

district heating networks a qualitative analysis have been performed. The analysis is 

based on one specific issue to be answered: what is the consequence on the possibilities 

of use of residual/excess heat for district heating purpose of a number of different 

existing policy instruments. The consequence and statement of each instrument 

presented in Table 1 below is based on the restrictions of each policy. The method for 

this qualitative analysis is based on a literature study. The terms and conditions within 

each policy have been examined to answer if the single parameter, use of excess heat, 

can benefit from the instrument or conflict with this statement.  

 

Statements: 

 Benefits – The directive or policy has a positive impact on the 

utilization of industrial excess heat. 

 Conflicts – The directive or policy has a negative impact on the 

utilization of industrial excess heat. 

 

Table 1 Results from a qualitative analysis regarding the consequences on the possibilities of use of 

residual/excess heat for district heating purpose 

Policy instrument Consequence Reasons  

Energy Efficiency Directive 

Benefits 

Benefits in terms of lightened need of using energy in the 

most efficient way states overall Energy and Resource 

Efficiency. 

Cost benefit analysis must be carried out and will benefit 

the conditions for the use of excess heat from industry. 

Regulated access   Neutral/ 

Conflicts 

Regulation in cases when no agreement can be reached 

between a industry with capacity to deliver heat to an 

existing district heating network. Otherwise it is not invoked. 

The intention of this policy is to support and benefit the use 

of excess heat. This can be questioned in terms of the rules 

regarding that  the cost and analysis shall relay fully on the 

industry/heat supplier. 

The Electricity certificate system 

Conflicts 

Economic benefit for biomass combined heat and power 

plants (CHP). A market-based support system for 

renewable electricity production. Electricity producers 

receive electricity certificate for each megawatt-hour (MWh) 

of electricity produced from renewable energy sources 

(biomass, solar, some small-scale hydro, wind) to be sold 

to user. 
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EU Emission Trading System 

(EU-ETS) Benefits/ 

Conflicts 

Depending on assignment of allowances. In terms of 

industrial heat this policy instrument can either benefit or 

conflict with the goal to use industrial heat for district 

heating. This is strongly affected of the allocation of 

allowances. An industry can apply for allowances regarding 

heat. The allowances for an industry classified as carbon 

leaking*, is up to 100%. If the industry get allowances 

without regards to carbon leaking, the allowances is 80% 

and with a yearly reduction. The assignment of allowances 

will strongly influence the economic outcome of excess 

heat for district heating. 

* Carbon leaking - When for reasons of costs related to 

climate policies, industries transfer production to other 

countries which have lower constraints regarding 

greenhouse gas emissions. 

CO2 tax 

Benefits 

With no allocation of CO2 emissions to industrial excess 

heat the reduced total tax for CO2 emissions gives 

competitive advantages for excess heat within the energy 

system. 

Classification systems for 

buildings Conflicts 

The system boundaries are not profitable for district 

heating, and thus not for excess heat, due to building 

regulations (Svenska Byggregler BBR).  

Eco Labelling 

Conflicts 

Restrictions in origin and questioning according CO2 

neutrality of the excess heat can conflict  and cause 

restriction in purchase. (For example the Swedish labelling 

Bra miljöval värme) 

Subsidies and support 

Benefits 

Direct economic support for investments. Benefits in terms 

of risk limitations. Historically in Sweden there have been 

well functioned support programmes KLIMP (and LIP). The 

Investment programmes gave support and subsidies for 

local and climate supporting projects. 

 

3.2 Description of policy instruments 

The existing direct policies on industrial excess heat are regulatory. The Energy 

efficiency directive regulates that industrial heat is taken into account when new 

facilities are planned. The Regulated Access, put up guidance regarding under which 
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conditions an industry can demand access, and point out that the cost should be taken 

by the industry part.  

 

3.2.1 Energy Efficiency Directive 

A new energy efficiency policy, the directive on energy efficiency (2012/27/EU), 

entered into force in December 2012. Swedish transposition of the directive and the 

national implementation, National Energy Efficiency Action Plans (NEEAPs), of the 

European Energy Efficiency Directive (EED) were adopted in June 2014. 

 

The directive gives a framework of measures to support energy efficiency within the 

EU. This in order to ensure the achievement of the goal in year 2020 with a 20 % 

reduction target on energy efficiency. 

 

To increase the use of district heating and utilization of excess heat the directive 

propose that a cost-benefit analysis should be done by all company planning to build 

power generation plants, industrial plants or district heating networks. 

 

EED Article 14 provides guidelines for how the excess heat should be taken into 

account. From the DIRECTIVE 2012/27/EU on energy efficiency, CHAPTER III on 

EFFICIENCY IN ENERGY SUPPLY, Article 14 Promotion of efficiency in heating and 

cooling [3]: 

 

“5. Member States shall ensure that a cost-benefit analysis in accordance with Part 2 

of Annex IX is carried out when, after 5 June 2014:  

 

(a) a new thermal electricity generation installation with a total thermal input 

exceeding 20 MW is planned, in order to assess the cost and benefits of providing for 

the operation of the installation as a high-efficiency cogeneration installation; 

 

b) an existing thermal electricity generation installation with a total thermal input 

exceeding 20 MW is substantially refurbished, in order to assess the cost and benefits 

of converting it to high-efficiency cogeneration;  

 

(c) an industrial installation with a total thermal input exceeding 20 MW generating 

waste heat at a useful temperature level is planned or substantially refurbished, in 

order to assess the cost and benefits of utilising the waste heat to satisfy economically 

justified demand, including through cogeneration, and of the connection of that 

installation to a district heating and cooling network;  
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(d) a new district heating and cooling network is planned or in an existing district 

heating or cooling network a new energy production installation with a total thermal 

input exceeding 20 MW is planned or an existing such installation is to be 

substantially refurbished, in order to assess the cost and benefits of utilising the waste 

heat from nearby industrial installations.  

 

The fitting of equipment to capture carbon dioxide produced by a combustion 

installation with a view to its being geologically stored as provided for in Directive 

2009/31/EC shall not be considered as refurbishment for the purpose of points (b), (c) 

and (d) of this paragraph.” 

 

Guidelines regarding cost-benefit analyzes of energy is provided by the Swedish Energy 

Agency [4]. District heating companies and industries should, when planning a new 

installation or extensive upgrade of a plant, perform a cost benefit analysis to assess the 

possibility of excess heat. The requirement of an evaluation increase the possibilities to 

extended use of excess heat. 

 

A cost-benefit analysis shall include a comparison between the planned facility, 

according to a-d in the directive, and relevant comparison options for the facility. For 

the planning of a thermal electricity generating plant or an industrial installation a 

comparison shall be done. When planning a new network for district heating or cooling 

or energy production within such a network, the relevant comparison options include: 

1. The planned facility combined with the utilization of waste heat 

2. plant with lower production of heat and cold than the planned facility combined 

with waste heat recovery, and 

3. Only utilization of waste heat instead of the planned facility. 

This directive and its national transposition will highlight the possibilities and utilize 

the use of industrial excess heat. 

3.2.2 Regulated access 

The Swedish Parliaments has, on May 27 2014, approved the proposal for suppliers of 

heat to connect to the district heating network. “Reglerat tillträde till fjärrvärmenäten 

(prop. 2013/14:187)” implemented in the Swedish policy for district heating 

(Fjärrvärmelagen) [6]. 

The district heating market is limited and the large district heating suppliers have today 

a dominant position. To increase the competition the possibility to deliver heat to the 

district heating network has been investigated during many years (TPA). A suggestion 
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of Regulated access to the pipelines under certain conditions has been approved by the 

Swedish Parliament.  

 

The Regulated access provides guidance on the possibility to deliver heat from industry 

to a grid owner, with restrictions. The industry and not the grid owner is obliged to take 

the financial risk. The proposition is valid from 1 august 2014. 

 

The proposition set up guidance regarding obligation to district heat supplier to provide 

access to external heat producers. The policy includes the obligation for district heat 

suppliers that under specific conditions provide possible external heat producers access 

to the district heating network. 

 

 

The act regarding Access to pipelines in full description Act (2014: 444): 

“37 § If a district heating company receives a request for access to pipelines from 

someone who wants to sell heat to the district heating business or use the lines for the 

distribution of heat, the district heating company to negotiate access with the person 

who made the request. The obligation to negotiate means that the district heating 

company will try to agree on an admission by the party requesting it. 

If no agreement can be reached on access, the district heating company, the reasons 

for that access is not granted. 

37 a § If someone wants to sell heat to the district heating business has requested 

access to pipelines in accordance with § 37 and an agreement can not be reached, the 

district now allow a regulated access to pipelines if the party requesting the 

admission ask det. Obligation to allow a controlled access terms only heat on the front 

line and only if the facility to be connected is already or has been connected to the 

input to the district heating pipeline. District heating company have no obligation to 

grant a regulated access if the company can demonstrate that there is a risk that it 

will suffer damage through access . If a regulated access is not granted, the district 

heating company, notify in writing the person who requested access to the reasons 

invoked. Act (2014: 444). 

37 b § A district heating companies have an obligation to allow controlled access 

under 37 a § shall offer the party requesting the admission a written contract 

proposals of which should make it clear at what point and when the connection can be 

made and the technical measures required for connection. The terms of the proposal 

shall be reasonable. The district heating company has the right to charge a reasonable 

fee to cover the costs of preparing a proposal under the first paragraph. Before the 

draft agreement is presented, the district heating company provide details of the fee if 

the party requesting access request it. Act (2014: 444). 
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37 c § An agreement on regulated access, valid for ten years. 

Anyone who has requested access to pipelines must pay the investment cost for the 

connection. 

District Heating Company will receive the heat to a reasonable extent from gaining 

access to pipelines and pay compensation for the input heat. The compensation shall 

correspond to the district heating company benefits from the heat. Act (2014: 444). 

37 d § Disputes on regulated access according to 37a-c §§ be reviewed by the 

regulatory authority. 

Disputes according to 37 a § shall not be considered if application is received by the 

regulator later than two years after the district heating company sent a written 

statement. Act (2014: 444).” 

This regulation is to be used when no agreement can be reached. The restrictions in this 

regulation could counteract with the goal to increased utilization of industrial heat. The 

regulation states that the District heating company shall have no obligation to grant a 

regulated access if the company can demonstrate that there is a risk that it will suffer 

damage through access. Also in terms of economic the regulation set up restrictions 

saying that the part who has requested access to pipelines must pay the investment cost 

for the connection. 

3.2.3 The Electricity certificate system 

The Electricity Certificate System is a market-based support system for renewable 

electricity production. Electricity producers receive one electricity certificate unit for 

each megawatt-hour (MWh) of electricity produced from renewable energy sources 

(biomass, solar, some small-scale hydro, wind) or from peat. 

 

The electricity certificate system requires consumers to purchase a certain quota of 

certificates for every megawatt hour (MWh) they use. Electricity production from wind 

power, certain forms of hydro power, certain biofuels, solar energy, geothermal energy, 

wave energy and peat in co-generation qualify for electricity certificates. The system 

was set up in Sweden 2003 and has been a national system until 2011. Since 2012, 

Sweden and Norway have had a common green electricity certificate market that aims 

to increase renewable electricity production by 26.4 TWh during the period 2012-20. 

So far it has been biomass based electricity which has got the largest share of green 

electricity certificates, followed by wind power. 

 

The figure shows the electricity production within the Electricity Certificate System. 

The production based on biomass is the dominant production and is increasing until 

2012. 
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Figure 1 The electricity production within the Swedish Electricity Certificate System 2002-2012. Source: 

Energimyndigheten 

 

Since 2012 the Sweden and Norway have a joint electricity certificates system. In 

“Kontrollstation för elcertifikatsystemet 2015” [8] it is presented that the quota for the 

certificates are to be increased. This gives an economic incentive to invest in biomass 

based combined heat and power plants (CHP). Today (2014) the prices of the 

certificates are currently around 20 Euro/MWh (Source: Svensk Kraftmäkling). The 

price is markets based and have differed over the year. Historically the prices have been 

35-40 Euro in year 2008-2009. 

 

3.3 Different prices levels on electricity certificates have 
consequence on the use of industrial excess heat 

A previous study conducted by IVL [7] showed that the electricity certificates were 

pointed out as an instrument that directly effects decisions to invest in residual heat 

collaborations. The Swedish-Norwegian cooperation on electricity certificates for 

electricity produced from renewable sources has recently been reviewed and the quota 

for the certificates will be increased. An increase in electricity certificate quota will 

mean that CHP plants will be further favoured in competition with industrial residual 

heat. 

 



IVL-report C  78 Impact from policy instruments on use of industrial excess heat 
 

16 
 

To investigate a case specific impact on the use of excess heat from Stenungsund from 

the electricity certificate system a sensitivity study have been made. A sensitivity 

assessment is made using the optimisation energy system model MARKAL_WS, where 

the district heating system of the Västra Götaland region of Sweden are represented, 

conditions further described in [1].  

Calculations have been made in the regional MARKAL_WS model on different levels of 

price on Electricity Certificates. The scenarios are based on a Base Case (Scenario 450 

ppm) according to World Energy Outlook (WEO), and are explained in more detail in 

[1] and [2]. In the analysis only one parameter has been changed, the price of the 

Electricity Certificate, in order to investigate the isolated impact of this policy 

instrument.  

 

Table 2 Sensitivity analysis – parameter variation 

 
Price of Electricity Certificates (Change %) 

20 Euro, (Base case, 0%) All else equal 

40 Euro (+ 100%) All else equal 

0 Euro (-100% ) All else equal 

 

Table 3 Description of scenarios 

Scenario name Description 

BASE Base case (450 ppm World Energy Outlook scenario). In the MARKAL 

model, the electricity certificate in the Base case scenario is kept constant 

from 2010 to 2020 equal to 20 EUR/MWh. 10 EUR/MWh in 2025. And zero 

from 2030 to 2050.- No connection from Stenungsund to 

Kungälv/Gothenburg 

BASE- CON The electricity certificate is kept constant from 2010 to 2020 equal to 20 

EUR/MWh. 10 EUR/MWh in 2025. And zero from 2030 to 2050 - Existing 

Connection from Stenungsund to Kungälv/Gothenburg 

ELCERT0 The electricity certificate is kept constant at zero (0) from 2010 to 2050 - No 

connection from Stenungsund to Kungälv/Gothenburg 
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ELCERT0- CON The electricity certificate is kept constant at zero from 2010 to 2050 - 

Existing Connection from Stenungsund to Kungälv/Gothenburg 

ELCERT40 The electricity certificate is kept constant at 40 EUR/MWh from 2010 to 

2050- No connection from Stenungsund to Kungälv/Gothenburg 

ELCERT40- CON The electricity certificate is kept constant at 40 EUR/MWh from 2010 to 

2050- Existing Connection from Stenungsund to Kungälv/Gothenburg 

ELCERT0 - 2025 The electricity certificate at 20 EUR/MWh until 2025, then zero after 2025 - 

No connection from Stenungsund to Kungälv/Gothenburg 

ELCERT0 - 2025 CON The electricity certificate at20 EUR/MWh until 2025, then zero after 2025 - 

Existing Connection from Stenungsund to Kungälv/Gothenburg 

ELCERT40 - 2025 The electricity certificate at 20 EUR/MWh until 2025, then 40 EUR/MWh after 

2025 - No connection from Stenungsund to Kungälv/Gothenburg 

ELCERT40 - 2025 CON The electricity certificate at 20 EUR/MWh until 2025, then 40 EUR/MWh after 

2025 - Existing connection 

 

When the heat supply in the system (the energy system of Västra Götaland as described 

in the Modell [1]) is studied at the different price levels of the Electricity Certificates an 

impact can be seen. The plants based on renewables, Biomass CHP, Biogas CHP and 

Municipal Waste CHP (the renewable share) are used to a greater extend when the 

price on the certificates are high. The plants based on renewables are used less when 

there is low or no price on the certificates. 

Figure 2 and 3 shows the use of the biomass and biogas based CHP plants in the 

regional system at the different price levels of the electricity certificates. To be seen is 

that the price on the certificates have a greater impact on the total delivered energy 

amount than the fact that excess heat can be used within the system (the cases with a 

connection – CON). When the price on electricity certificates are increased to 40 

Euro/MWh the biomass CHP plants and biogas CHP plants in the system are used to a 

larger extend, as seen in Figure 2 and Figure 3. At the same time the biomass CHP 

plants deliver less heat when the price is 0 Euro/MWh. 
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Figure 2 Biomass based Combined Heat and Power in the regional system  

 

Figure 3 Biogas based Combined Heat and Power in the regional system 
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Figure 4-6 shows the use of the industrial excess heat in the regional system.  

The studied system is limited in terms of possible amount to use of industrial excess 

heat. This limitation is related to availability of industrial excess heat in the region. If 

the heat network is profitable, the major share of the available excess is utilized in the 

DH systems of Göteborg and Kungälv. The maximum availability of industrial excess 

heat within the system is limited at 1660 GWh. The results of the optimization in the 

MARKAL_WS model shows that the price does have an impact, although it is relatively 

small. As seen the Scenario with a price of 0 Euro/MWh use more Industrial excess 

heat. 

 

Figure 4 Industrial excess heat delivered to regional system (Only in the scenarios With a connection can 

use excess heat after the year 2025) 

The price of the electricity certificates has a great impact on the possibilities to use 

excess heat from the SNG production plants included in the described Energy system 

[1] [2]. At low price the possible use are significant. When the price of the certificates is 

increased there will be now excess heat to be used in the energy system. Figure 5 shows 

that a higher certificate prices makes biomass CHPs more profitable compared to 

transport biofuel, SNG production. Running the SNG plant in the region is not cost-

effective and that leads to a phase-out of industrial excess heat from SNG production. 

0

200

400

600

800

1 000

1 200

1 400

1 600

1 800

G
W

h
 

Industrial excess heat 

2010

2015

2020

2025

2030

2035

2040

2045

2050



IVL-report C  78 Impact from policy instruments on use of industrial excess heat 
 

20 
 

 

Figure 5 Industrial excess heat from SNG production (in a future case with both GoBigas 1 and 2 running) 

delivered to regional system. 

 

 

Figure 6 shows that the industrial heat in the system is effected by the different price 

levels, at a price of 0 Euro/MWh around 1-8% higher, corresponding to 16- 130 GWh 

(the excess heat in the system is limited, here presented as 100%).  
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Figure 6 Changes in use of industrial excess heat at different price levels on electricity certificates 
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4 Concluding discussion 

The existing policy instruments aim on energy efficiency and resource efficiency. The 

goal of these is not specific for excess heat but the intention is to include industrial heat 

in optimisation and planning process. Nevertheless they have a great impact and needs 

to be improved or complemented in terms of using industrial excess heat.  

 

The only existing direct policy targeting on industrial excess heat are regulatory. The 

Regulated Access, put up guidance regarding under which conditions an industry can 

demand access, and point out that the cost should be taken by the industry part. And 

the Energy Efficient Directive governs that a complete analysis including existing 

industrial excess heat must be examined when planning a new process or plant. 

 

The existing policy instruments have consequence on the utilization of 

residual heat from industry. Previous studies shows that the electricity certificates 

were pointed out as an instrument that directly affects investment decisions in excess 

heat collaborations. The Swedish-Norwegian cooperation on electricity certificates for 

electricity produced from renewable sources has recently been reviewed and the quota 

for the certificates will be increased. An increase in electricity certificate quota will 

mean that CHP plants will be further favoured in competition with industrial residual 

heat. 

 

The analysis shows the impact on the energy system at different price levels of the 

electricity certificates. The biomass and biogas CHP plants within the energy system are 

used to a greater extent in all cases with a high price on the electricity certificates.  

 

A sub optimization of resource efficiency can be the case in an energy system with high 

demand for biomass CHP and unutilized industrial excess heat resources. Biomass 

feedstock is a scarce resource and demanded for both products and energy, and must 

be used optimally.  

 

There is need of a specific instrument aimed on residual heat from 

industry. It could catalyse the use of the residual heat from the industry and improve 

both energy and resource efficiency. There is also need for a well-functioning market 

and support system, including policy instruments, for biomass. 

Previous studies has shown that even in cases where it has been shown that it is 

profitable to invest in excess head the decision is not only based on economic 

calculation. The decisions are also to a large extent based on long term risk analyses 

and non-technical issues.  
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6 Appendix 

 

Figure 7 The total mix of the energy plants in the system at the different price levels of electricity 

certificates, at the different scenarios with a connection built between Gothenburg and Stenungsund. 
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