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The Danish scheme on voluntary agreements on energy efficiency in industry was 
launched in 1996 as part of the Green Tax Package. The main objective of the 
Package was to reduce the carbon dioxide (CO2) and sulphur dioxide (SO2) emis-
sions from trade and industry. The Package comprised three policy instruments: 
 
·  Green taxes 
·  Subsidies 
·  Voluntary agreements (VAs) 
 
This report only concerns the VA scheme, which cannot, however, be studied inde-
pendently of the CO2 tax. The objective of the VA scheme is twofold; firstly to en-
courage energy efficiency in industry in order to reduce the CO2 emissions and sec-
ondly to ensure that the competitiveness of Danish industry is not weakened by the 
increased green taxes. The agreement scheme mainly targets energy-intensive in-
dustries that are given the possibility to enter VAs with the Danish Energy Author-
ity (DEA). The VAs obligate the companies to undertake a number of tasks pro-
moting energy efficiency. In return the companies obtain a CO2 tax rebate. The 
VAs are signed for a three-year period. Companies can enter them either individu-
ally (individual agreements) or as a group, typically an industrial sub-sector (collec-
tive agreements). 
The VA scheme has been evaluated and revised several times since the launch in 
1996. A major revision was decided on in 1999. The revised scheme entered into 
force in 2002. 
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The Green Tax Package was elaborated as a means of making trade and industry 
contribute to the objectives of the national energy plan, Energy 2000. Energy 2000 
was passed in 1990 and called for a reduction of the CO2 emissions by 20% from 
1988 to 2005. The Package aimed at reducing the Danish CO2 emissions by 3.9% 
for that period (equivalent to a reduction of 2.4 million tonnes CO2). No quantita-
tive target was set for the VA scheme. The VA and subsidy scheme were, however, 
expected to jointly reduce the Danish CO2 emissions by 1.8% (-1.1 million tonnes 
CO2) for 1996-2005.  
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The Green Tax Package was elaborated prior to and independently of the Kyoto 
Protocol, to which Denmark is a signatory. In the breakdown of the EU target it 
was decided that Denmark would have to reduce its emissions of greenhouse gases 
by 21% by 2008-2012 compared to 1990. This target has been debated by Denmark 
who argues that the Danish CO2 emissions for 1990 should be increased in order to 
adjust for the country’s large electricity import that year. 
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The Danish VA scheme on energy efficiency was launched in January 1996, based 
on a law1 that was passed in 1995. The scheme is still active, but in a revised form. 
The most important revision of the scheme followed from the law2 that was passed 
in December 1999. However, the revised scheme did not enter into force until July 
2002, before which it had been approved by the European Commission. Henceforth 
the early scheme denotes the scheme which existed until July 2002 and the revised 
scheme denotes the scheme which is active since then. 
More changes are expected within the next year or so due to the implementation of 
the EU Emission Trading Scheme (ETS). As a result of the ETS, Denmark passed a 
CO2 quota law3 in 2004. This law has not, however, been approved by the Euro-
pean Commission yet. This law removes the CO2 tax from the process energy to 
which the ETS applies. However, electricity consumption and fuels used for space 
heating are still levied a CO2 tax. When the law is approved it will be in effect ret-
roactively from 1st January 2005.  
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The VA scheme mainly targets companies with relatively high energy use. The CO2 
tax and the VAs are differentiated between three energy applications: 
 

- heavy process, 
- light process and 
- space heating. 

 
All companies with heavy processes are eligible to enter a VA. Heavy processes 
include e.g. greenhouse heating and the production of foodstuffs, sugar, paper, ce-
ment and glass. Companies with light processes can enter a VA if the company’s 
tax on energy use exceeds 4% of the company’s value added. In the early scheme 
the criteria was 3% of value added. Energy use for space heating became eligible 
for VAs with the revised scheme. 
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The VAs contain a number of key elements which form the basis for the energy ef-
ficiency activities: 
 

- the energy management system 
- the energy audit/energy flow screening 
- the special investigations 
- the energy saving projects (investments) 

 
In order to enter a VA the company must implement an energy management system 
(EMS). The purpose of the EMS is to ensure that energy savings achieved in daily 
operations can be maintained, that intervention takes place in cases of inefficient 
operations and that new possibilities for energy efficiency are continuously evalu-
ated. In addition, the EMS comprises guidelines on energy efficient procurement. 
The EMS is the cornerstone of the revised VA scheme and there is now a Danish 
standard for energy management systems (DS 2403). 
 
The energy audit used to play a key role in the VA scheme. The purpose of the en-
ergy audit was to identify all “profitable” energy measures. In heavy processes, 
“profitable” refers to energy efficiency measures with a payback period of less than 
four years. In light processes “profitable” is defined by a payback period of less 
than six years. The payback period is calculated based on energy prices including 
taxes in absence of an agreement. The energy audits were carried out by consult-
ants, but sometimes by company staff. The obligation to do an energy audit before 
signing a VA was removed in the revised scheme.  
 
Instead of the energy audit, the participating companies must now do an energy 
flow screening covering the most energy-intensive parts of their production process. 
The purpose of the energy flow screening is not to identify profitable energy saving 
projects, but to identify areas or parts of the production process that are relevant to 
study further in a special investigation.  
 
The special investigations supplement the energy audit and EMS. The purpose of 
these investigations is to identify energy saving projects. In the early scheme, the 
special investigations mainly concerned complicated processes that were not cov-
ered in the energy audit. In the revised scheme, these investigations should instead 
focus on the core processes of the company. In case of a collective agreement, the 
special investigations are co-ordinated between the companies. 
 
All profitable energy saving projects generally have to be carried out. In the early 
VA scheme, all profitable energy saving projects that were identified in the energy 
audit should be listed in the VA. If no profitable projects were identified, the com-
pany was considered to be energy efficient. In the revised scheme, according to 
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which no audits are carried out, no energy saving projects are listed in the VAs. 
However, profitable energy saving projects that are identified in the special investi-
gations or by working with the EMS should be carried out during the contract pe-
riod.  
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In 1990 the Danish Parliament adopted a national energy plan, Energy 2000. This 
plan called for a reduction of the Danish CO2 emissions from 61.1 million tonne in 
1988 (corrected with respect to climate) to 48.9 million tonne by 2005, i.e. a 20% 
emission reduction. In order to meet this target, a CO2 tax was introduced in 1992. 
The CO2 tax was levied on fossil fuels used for heat production. Fuel consumption 
for electricity production in power and CHP plants was exempted from this tax. In-
stead electricity is taxed at the consumption level. The CO2 tax was levied on all 
sectors, but trade and industry generally received a 50% refund on this tax. In addi-
tion, energy-intensive companies, those for which the taxes on energy exceeded 3% 
of the value added, could enter a simplified VA with the DEA. The VA obligated 
the company to undergo an energy audit and undertake minor energy efficiency 
measures. In return, the CO2 tax was reduced to a maximum sum of 1300 €/yr 
(10,000 DKK/yr).  
 
After the introduction of the CO2 tax, the Government soon realized that additional 
initiatives were necessary if Denmark was to meet its CO2 target for 2005. Since 
the burden from green taxes was already relatively heavy on households, it was de-
cided that additional measures should target trade and industry. These measures 
must not, however, harm the competitiveness of Danish industry in a noticeable 
way. After a long political bargaining process, the Green Tax Package was passed 
in Parliament in 1995. 
 
The Green Tax Package increased the CO2 tax on trade and industry, which also 
were levied an energy tax on space heating and an SO2 tax. In order not to increase 
the overall tax burden on trade and industry, the additional revenues from the green 
taxes should be recycled to these sectors by reducing the employers’ non-wage 
costs for labour. Since such transfers would disadvantage the energy-intensive in-
dustry over the trade sector, the green taxes were supplemented with the VA and 
subsidy schemes. The VA scheme was inspired by the Dutch system (Togeby et al., 
1998). In addition, the CO2 tax was differentiated between three categories of ap-
plications: heavy process, light process and space heating. Heavy process was lev-
ied the lowest CO2 tax and space heating the highest (see Table 1). In order to en-
able companies to adjust, the CO2 tax was gradually increased from 1996 until 
2000. In 2001 Denmark changed Governments, after which the subsidy scheme was 
terminated. 
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 1996 1997 1998 1999 2000 2001 2002- 
Heavy processes, no agreement 5% 10% 15% 20% 25% 25% 25% 
Heavy processes, with agreement 3% 3% 3% 3% 3% 3% 3% 
Light processes, no agreement 50% 60% 70% 80% 90% 90% 90% 
Light processes, with agreement 50% 50% 50% 58% 68% 68% 68% 
Space heating, no agreement 100% 100% 100% 100% 100% 100% 100% 
Space heating, with agreement 100% 100% 100% 100% 100% 100% 78% 
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The VA scheme addresses company-level barriers such as lack of information. The 
VAs, particularly the element of the EMS, raise awareness of energy efficiency at 
company level by putting energy issues on the agenda. 
 
The CO2 tax addresses misplaced incentives in industry. Unless external costs for 
CO2 emissions are accounted for by industry (and ultimately the consumers), com-
panies have relatively weak incentives for improving energy efficiency. From a po-
litical point of view it is difficult to unilaterally impose an effective CO2 tax due to 
the fear of harming the competitiveness of the domestic industries, which compete 
on a global market. One means of enabling the use of an effective CO2 tax on in-
dustry is to combine it with a VA scheme. 
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The agreement scheme is implemented and executed by the DEA and the Central 
Customs and Tax Administration (CCTA). The DEA is responsible for keeping 
trade and industry informed about the VA scheme, receiving and approving appli-
cations, negotiating the VAs, signing the VAs and monitoring the participating 
companies. This role is substantially reduced in the revised scheme, in which the 
companies are mainly monitored by the accredited organisations that certify the 
EMS. 
 
The CCTA administrates the green taxes and is thus responsible for the CO2 tax re-
bate payments. When notified by the DEA of a signed VAs, the CCTA settles the 
CO2 tax rebate in association with the company’s periodic VAT statement. 
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In the evaluation in 1999 it was estimated that the Green Tax Package (including 
the recycling scheme) would contribute with a deficit to the state finances by 250 
million € for the period 1996-2005. For the first few years (1996-1999), the addi-
tional revenues from the increased CO2 tax (minus the CO2 tax rebate) and the SO2 
tax outweigh the additional costs (investment subsidies, administration and reduced 
employers’ non-wage labour fees). However, as from 2000, the balance is negative 
(see Table 2). 
 
The administrative costs related to the Green Tax Package for public authorities 
were prior to the introduction estimated to 6.7 million €/yr (50 million DKK/yr), of 
which the VA scheme accounted for 4.1 million €/yr (30 million DKK). However, 
in total 4.1 million €/yr were set were set aside in the government budget for ad-
ministrating the Green Tax Package for 1996-2000 (Office of the Auditor General, 
1998). The actual administrative costs related to the VA scheme have decreased 
considerably over the years, from the 4 million € (30 million DKK) for 1996 to 
about 0.4 million € (3 million DKK) for 2005. 
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 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 
Additional net 
CO2 tax income 

68.7 139 223 261 282 n.a n.a n.a n.a n.a 

CO2 tax rebate 
payments1 

0.7 3.5 9.3 10.1 15.4 18.5 23.7 16 17.3 12.72 

Overall effect -14 -13.3 -15.2 -3.3 47.3 23.3 33.3 47.3 61.3 76 
1 The payments for 1996-1998 are nominal values from the DEA (2000). The payments for 
1999-2005 are expressed in 2005 prices from the Danish Agency for Governmental Man-
agement, 2005). 
2 The value for 2005 takes the new CO2 quota law into account (although this law has not 
been approved yet by the European Commission). 
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The VA and subsidy schemes were expected to reduce the Danish CO2 emissions 
by 1.8% by 2005 compared to 1988 as was targeted. 
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The degree of free-riding was estimated in the early phase of the VA scheme. A 
survey presented by Johannsen and Togeby (1999) showed that 34% of the energy 
savings resulting from specific projects would have been realised also without the 
VAs. The degree of free-riding has not been estimated since then, but most likely it 
is lower since many of the currently participating companies have been committed 
to VAs before. 
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This section, including Figure 1, illustrates the principal steps on how policy mak-
ers intended the agreement scheme to function. Cause-impact relations of the in-
strument are determined, as well as per cause-impact relation indicators. The latter 
is used in the evaluation (chapter 3) to monitor the effect of the various steps in the 
process (cause-impact chain). Also success and failure factors to the indicators are 
defined. These are used in the evaluation (chapter 3) to monitor the learning experi-
ences. (a) and (b) refer to the early scheme (1996- July 2002) and revised scheme 
(July 2002-), respectively. 
 

1. The Green Tax Package is passed in Parliament in 1995. 
2. The DEA informs trade and industry about the VA scheme.  
3. Companies apply for entering a VA with the DEA by sending a letter of in-

tent. If the letter of intent refers to a light process it should comprise a cer-
tificate from an accountant confirming that the criteria on energy costs in 
relation to value added is met. 

4. The DEA monitors and approves the applications and then notifies the 
CCTA. 

5. The CCTA pays the companies the conditional CO2 tax rebate. The CCTA 
may start the payments if this is requested by the company. 

6. The companies prepare for entering a VA by: 
o implementing an EMS, 
o undergoing a verification of the EMS, 
o (a) undertaking an energy audit 
o (a) undergoing a verification of the energy audit, 
o (b) doing an energy flow screening and 
o formulating special investigations. 

7. The companies and the DEA negotiate and sign the VAs. 
8. The companies undertake energy efficiency measures, maintain the EMS, 

conduct the special investigations and report to the DEA. 
9. The CCTA settles the CO2 tax rebate with the companies. 

 



�

� � � � � � � � � � �

' 1 '  � � � � ! � � � " � � � / " �  � � �  � ! � 6 � � " � " � � �

The agreement scheme is directly linked to the CO2 tax since the VAs entitle the 
companies a CO2 tax rebate. Until 2001 companies could also be granted a subsidy 
for certain investments in energy efficiency. 
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The DEA informs trade and 
industry about the the VA 
scheme. 

The DEA monitors and approves 
the application and then notifies 
the CCTA. 

CO2 tax. 

The companies and the DEA 
negotiate and sign the VAs. 

The number, type and com-
prised energy use of signed 
VAs. The number of compa-
nies dropping off. 

Profitability criteria. Com-
pany attitudes. Asymmet-
ric information.  
Sanctions. Dialogue and 
flexibility. 

The companies undertake energy 
efficiency measures, maintain the 
EMS, conduct special investiga-
tions and report to the DEA. 

Additional energy saving and 
CO2 reductions (net impact).  
Cost efficiency. 
The extent of compliance.  

The companies prepare for enter-
ing a VA by: 
- implementing an EMS 
- undergoing a verification of the 

EMS  
- (a) undertaking an energy 

audit, 
- (a) undergoing a verification of 

the energy audit 
- (b) doing an energy flow 

screening and 
- formulating special investiga-

tions. 

Companies apply for entering a 
VA with the DEA. 

The CCTA pays the companies a 
conditional CO2 tax rebate. 

The CCTA settles the CO2 tax 
rebate with the companies. 

The rate of applications. 

The DEA monitors the companies 
and approves their reports.  

Extent of monitoring. Means of monitoring the 
companies. 

Size of CO2 tax rebate. 
Energy savings. Green 
profiling. Minimum level 
of CO2 tax rebate. 

Performance of the prepara-
tory tasks. 

Experience with other 
management systems. 
Company attitudes to these 
tasks. Asymmetric infor-
mation. Means of verifica-
tion. Verifying agent. 
Administrative costs. 
Removal of the energy 
audits. 

The Green Tax Package is passed 
in Parliament in 1995. 

Relationship with 
other instruments 

Cause-Impact Relationship Indicators Success and Fail Factors 

Familiarity of the VA scheme 
in trade and industry. 

Means of disseminating 
information. Previous 
experience with VAs. 
Earlier contacts the DEA 
and companies. 

The existence and level of 
activity of branch organi-
sations. Business climate. 
Dissemination of informa-
tion and good dialogue. 

CO2 tax. 
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This evaluation is based partly on earlier evaluations and partly on the interview 
with two DEA employees: Finn Josefsen and Christian Stege. The interview was 
carried out at the DEA office in Copenhagen. Among earlier evaluations, the most 
recent from 2005 (DEA, 2005b) was particularly helpful. That evaluation was 
based on the investigation of 27 companies with VAs. Data and information on 
each company were gathered by interviews. The results from these companies were 
then scaled up in order to provide a comprehensive picture of the VA scheme. 
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The familiarity with the VA scheme seems to have been very high among targeted 
companies since the launch in 1996. One indication of this is that in 2000 nearly all 
energy-intensive companies that the DEA had expected to apply for entering a VA 
had done so (DEA, 2000). Today 98% of the energy use in heavy processes is cov-
ered by VAs. The remaining 2% has probably deliberately been left outside for 
economic reasons. 
The high familiarity with the VA scheme can to a great extent be explained by the 
existence of an earlier simplified VA scheme, in which the most energy-intensive 
companies took part. Because of this earlier scheme, which was in effect 1992-
1996, many companies had already established a regular contact with the DEA who 
updated them on changes in energy policy. Before the launch of the VA scheme, 
the DEA organized meetings at various places in Denmark informing trade and in-
dustry representatives about the scheme. Apart from that, the DEA regularly meets 
with industry branch organisations (several times a year) to discuss issues such as 
the VA scheme. 
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Given the high familiarity with the VA scheme, companies that apply for entering a 
VA are usually economically motivated to do so. The decision to apply has nor-
mally been preceded by a rough cost-benefit analysis. For many companies, the 
main benefit of signing a VA is the CO2 tax rebate. For some companies the CO2 
tax rebate is of such considerable size that the VAs are perceived as necessary 
rather than voluntary. Table 1 shows the size distribution of the annual CO2 tax re-
bate payments in 2003. Another important driver for the VAs is the reduction of 
energy costs resulting from the energy efficiency measures. 
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Apart from economics, there are also companies, for which energy efficiency and 
VAs are part of their green profiling. These companies often do more than what is 
required by them in the VA. A few such companies on which the ETS apply have 
expressed an interest in keeping their VAs if and when the CO2 tax is lifted from 
their process energy use (Josefsen and Stege, 2006). The business motive for that 
choice is green profiling. 
 
During the past few years most applications have come from companies with VAs 
that are about to expire. The revised scheme, which also comprises space heating, 
has, however, attracted a new category of companies, hotels and swimming facili-
ties. Nevertheless, most of the currently participating companies entered their first 
VA in the period 1996-2000. In 1996 mainly very energy-intensive companies ap-
plied for entering a VA, but as the CO2 tax rate was gradually increased until 2000, 
other somewhat less energy-intensive companies also applied and signed VAs. The 
VAs are, however, not intended for small companies or companies with a low en-
ergy use. In order to limit the administrative costs and to ensure reasonable cost-
efficiency of the VA scheme, only the amount exceeding 2,700 € (1,300 € for 
greenhouses) (20,000 DKK and 10,000 DKK, respectively) of the company’s cal-
culated annual CO2 tax rebate is paid out. In the revised scheme the collective 
agreements are exempted from this minimum level and may therefore be economi-
cally motivated even for rather small companies.  
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CO2 tax rebate  No. of 
 (DKK) (€)  companies 
0-50,000 0-6,700  16 
50,000-100,000 6,700-13,300  14 
100,000-300,000 13,300-40,000  22 
300,000-500,000 40,000-66,700  10 
500,000-1,000,000 66,700-133,000  11 
1,000,000-2,000,000 133,000-267,000  15 
2,000,000-5,000,000 267,000-667,0000  10 
>5,000,000 >667,000  2 
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After applying for entering a VA, the company has up to ten months to finish the 
preparatory tasks. In the early scheme these tasks included implementing an EMS 
(unless this was already in place), doing an energy audit and formulating special 
investigations. The revised scheme contains the same tasks except for the energy 
audit, which has been replaced by an energy flow screening. 
 
Asymmetric information is a potential problem associated with the VAs, something 
which may negatively influence the outcome of preparatory tasks and impair the 
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effectiveness of the scheme. The asymmetry lies in the fact that one party, the com-
pany, has access to detailed information about its production and processes whereas 
the other party, the DEA, has little detailed information. This circumstance is some-
thing that the company may take advantage of, e.g. by not disclosing all profitable 
energy saving projects that are identified in the special investigations and previ-
ously in the energy audits. The problem with asymmetric information can not be 
solved completely, but can to some extent be counteracted by various means of 
monitoring the companies. An important component is the verifications, which 
have to be made by an accredited agency assisted by a technical expert approved by 
the DEA. The early scheme required verification of the energy audit and the revised 
scheme requires verification of the EMS. These verifications are important factors 
for the successful execution and maintenance of the preparatory tasks. 
 
The VA scheme has continuously been evaluated and revised. The main concern 
with the preparatory tasks has been the high administrative costs. In order to reduce 
the administrative costs the energy audit was removed in the revised scheme. The 
average cost for an energy audit, including verification, amounted to 13,300-40,000 
€ (100-300,000 DKK) (DEA, 2000). The time spent on these two activities was es-
timated to 100-200 hours. The removal of the energy audit was considered possible 
by the DEA since most of the applying companies had already undergone energy 
audits in previous VAs. In the revised scheme, the energy audit was therefore re-
placed by the requirement to do an energy flow screening. 
 
Many companies consider the EMS to be an important instrument in their efforts to 
become more energy efficient (DEA, 2002; DEA, 2005). The positive view of the 
EMS is most common in the relatively large companies, among which many say 
that they would keep this system if they no longer were committed to a VA. One 
important factor to the successful implementation of the EMS is the similarity be-
tween this system and other management systems. Many of the large companies 
have experience of working with other management systems and benefit from the 
fact that the structure and terminology of the Danish EMS are parallel to those of 
the environmental management system (ISI 14001) and those for the quality man-
agement system (ISO 9001). The EMS is often integrated into the environmental 
management system (Persson and Gudbjerg, 2005). It should be noted that the EMS 
is also used in companies without VAs. Smaller companies are somewhat less posi-
tive to the EMS. Many of these companies find the administration of the EMS bur-
densome (DEA, 2005b). The cost for verifying the EMS is in the range of 1,300-
10,700 € (10,000-80,000 DKK) (DEA, 2005b). In the early scheme the EMS 
should be verified before signing the VA and then a second time sometime during 
the agreement period, however, no sooner than ten months after the agreement is 
signed. In the revised scheme, the EMS has to be verified and certified annually in 
accordance with the requirements of the Danish standard 2403.  
In addition to the verifications, the companies are monitored by the DEA, through 
the obligation to submit progress reports. The progress reports should describe the 
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status of the energy projects, the special investigations and the EMS. The company 
must also deliver a final report to the DEA. The reports are usually prepared by 
company staff and only to a limited degree by consultants. The cost and time spent 
on annual reporting have been estimated to up to 2,700 € (20,000 DKK) and 10-30 
hours, respectively (DEA, 2000). For companies with an annual CO2 tax rebate ex-
ceeding 26,700 € (200,000 DKK), the economics must annually be checked by an 
accredited accountant whose certificates must be delivered to the DEA. 
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Essentially all applications that the DEA receives result in signed VAs (Josefsen 
and Stege, 2006). Possible explanations to this are successful dissemination of in-
formation by the DEA and a good dialogue between the DEA and the applicant 
companies during the preparatory phase. According to the evaluation in 2005 com-
panies are typically very satisfied with their contacts with the DEA (DEA, 2005).  
 
Many of the participating companies belong to the food and brewery sector and the 
greenhouse industry (Table 3). By international standards, there are few energy-
intensive industries in Denmark. Among the participating companies there is, how-
ever, a small number of producers of e.g. cement and paper, which typically use 
great amounts of energy. Most of the VAs concern what the DEA defines as heavy 
processes. The DEA estimated that after the CO2 quota law has been approved by 
the European Commission, approximately 60 companies will abandon their VAs 
concerning heavy and light processes. However, the DEA expects that 20 out of 
those 60 companies will keep their VAs on electricity and space heating.  
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 19961997 1998 1999 2000 2001 2002 2003 2004 2005
Individual 30 76 101 n.a. 88 97 n.a. n.a. n.a. 78
Collective 39 90 129 n.a. 241 240 n.a. n.a. n.a. 202

Greenhouses 39 81 99 n.a. 215 215 n.a. n.a. n.a. 180
Milk condensing 0 9 9 n.a. 3 3 n.a. n.a. n.a. 3
Brickyards 0 0 21 n.a. 19 18 n.a. n.a. n.a. 16
Potato industry 0 0 0 n.a. 4 4 n.a. n.a. n.a. 3

Total 69 166 230 287 329 337 341 350 350 280
n.a. means not available. 

 
There are five sectors with collective VAs. This number has been constant for sev-
eral years now despite the DEA’s efforts to encourage more sectors to sign such 
agreements. The main failure factors appear to be weak and inactive branch organi-
sations and the unwillingness of individual companies to co-operate and share in-
formation with competitors (Josefsen and Stege, 2006). It may also be noted that 
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there are companies which have chosen to sign individual VAs even though they 
belong to one the five sectors with collective VAs. 
 
The energy use covered by VAs was estimated to 77 PJ for 2005. The total energy 
use for some earlier years was: 27 PJ (1996), 41 PJ (1997), 47 PJ (1998) and about 
60 PJ (2003) (Ministry of Finance, 1999; DEA, 2005). In 2004 total energy use in 
industry (excl. greenhouses) was 116 PJ. Total energy use in the greenhouse and 
trade sectors was 7.1 PJ and 24.6 PJ, respectively (DEA, 2005a).  
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If a company fails to meet the obligations in its VA, the DEA can cancel the 
agreement. This is rarely done. So far, only about 5-6 companies have faced sanc-
tions as a result of non-compliance (Josefsen and Stege, 2006). One explanation to 
the few cases of non-compliance is the good dialogue between the DEA and the 
companies. A cancellation of a VA is never made without a discussion between the 
parties. The DEA is normally willing to accept changes in the time schedule regard-
ing the carrying out of special investigations and of energy saving projects. Delayed 
progress reports are not a critical issue either. Another explanation to the few cases 
of non-compliance is the use of sanctions. The few cases of non-compliance oc-
curred during the early scheme period and concerned energy saving projects listed 
in the VAs that were not carried out. As a result, these companies were levied the 
full CO2 tax as from their last approved report or verification. The economic conse-
quences of these sanctions were quite hard on some of these companies (Josefsen 
and Stege, 2006). 
 
The risk for non-compliance is no greater for collective agreements than for indi-
vidual agreements since the CO2 tax rebate and obligations are individual to the 
company in both types of agreements. 
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All previous evaluations of the VA scheme indicate that the scheme has reduced the 
energy use and CO2 emissions for the participating companies. There are, however, 
no truly reliable estimates of the net impact. In an evaluation from 1999 it was es-
timated that the VAs would reduce the CO2 emissions by 6% between 1996 and 
2005 in the participating companies. By 2005 the CO2 emissions would conse-
quently have been decreased by about 400,000 tonnes. It was estimated that 60% of 
the CO2 emission reduction would result from the EMS (Ministry of Finance et al., 
1999). In addition, the EMS was cautiously estimated to improve energy efficiency 
in participating companies by 0.44% per year in the evaluation in 1998 and by 
0.4% in the evaluation in 2000. Assuming the EMS accounts for 60% of the energy 
efficiency improvements, the VAs overall improve energy efficiency by about 
0.7% per year. These estimates have not been confirmed, but they seem realistic to 
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Josefsen and Stege (1996). The difficulty in estimating the net impact lies in deter-
mining the reference energy use. All energy savings in the participating companies 
should not be attributed to the VAs. The estimation of the net impact is complicated 
by the fact that the participating companies evolve over time, e.g. new products and 
raw materials are introduced and production quantities change.  
 
The net impact was estimated in an evaluation in 2005. These estimates are, how-
ever, associated with great uncertainties since they were based on the investigation 
of only 27 companies. The net impact of the VAs, excluding those for greenhouses, 
was estimated to be a reduction of the annual energy use by: 
 

·  1.3 PJ (360 GWh) for 1996-1999 and 
·  1.1 PJ (312 GWh) for 2000-2003. 

 
These energy savings equal a reduction of the energy use by 2.6% and 1.9% for 
1996-1999 and 2000-2003, respectively. Based on an average emission factor of 94 
kg CO2/GJ these energy savings correspond to the annual emission reductions of: 
 

- 122,400 tonne CO2 for 1996- 1999 and 
- 106,080 tonne for 2000-2003. 

 
Many companies attribute the achieved energy savings to the fact that the VAs have 
put energy issues on the company agenda. This is mainly a consequence of the im-
plementation and maintenance of the EMS, which is assumed to contribute the most 
to the net impact. 
 
The promotion of energy efficiency in the VA scheme consists in participating 
companies having to carry out energy saving projects with a longer payback period 
than they normally would have accepted. Four years is generally a too long pay-
back period for pure energy efficiency measures (i.e. investments that does not in-
crease production etc). In reality, such investments must generally show a payback 
period of less than two years in order to be carried out (Johanssen, 2002). Conse-
quently, the VAs have the potential to increase investments in energy saving pro-
jects in participating companies. There are, however, no guarantees that all profit-
able energy saving projects are disclosed due to the problem of asymmetric infor-
mation. Whether asymmetric information is a problem or not depends partly on 
company attitudes towards energy efficiency and partly on the quality of the verifi-
cations. 
 
Evaluations show that participating companies are predominantly satisfied with the 
VAs and hold a positive attitude to them (e.g. (DEA, 2005b)). However, in the 
evaluation in 2005 many companies expressed that it is becoming increasingly dif-
ficult to identify profitable energy saving projects. This development seems logic 
considering that many of the participating companies have been parties to VAs 
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since the mid 1990s. The most profitable energy efficiency measures have thus al-
ready been carried out. Due to the trend of increasing oil and electricity prices, a 
few profitable energy saving measures are, however, still found. 
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Josefsen and Stege (2006) find it probable that the VA and subsidy schemes have 
achieved their joint target of reducing the Danish CO2 emissions by 1.8% between 
1996 and 2005. There are, however, no reliable data that support this estimate. 
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Poor cost efficiency has been considered a potential problem with the VA scheme. 
An evaluation by the Ministry of Finance (1999) showed that the administrative 
costs for public authorities and companies were unsatisfactorily high. In order to 
reduce these costs, the VA scheme was revised. The energy audit was removed and 
collective agreements were given preference treatment over the individual agree-
ments by the removal of the minimum CO2 tax rebate (2,700 €) from these agree-
ments. In the collective agreements a group of companies shares the cost of negoti-
ating the agreement and co-ordinate the administrative work and the special inves-
tigations. The administrative costs of these agreements are also lower for the DEA. 
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Government expenditures for the VA scheme include the CO2 tax rebate payments 
and the administrative costs for three public authorities: the DEA, the CCTA and 
the Energy Complaints Board. The administrative costs have continuously been re-
duced over the years, in particular those for the DEA. In 1996 the DEA’s adminis-
trative costs for the VA scheme amounted to roughly 2.7 million € (20 million 
DKK) and occupied up to 31 employees (Office of the Auditor General, 1998). The 
DEA’s administrative costs for 2006 are estimated to roughly 270,000 € (2 million 
DKK), occupying 3 employees (Josefsen and Stege, 2006). There are several ex-
plaining factors to this dramatic cost reduction according to Josefsen and Stege 
(2006). Firstly, the administration of the VAs has become more systematized over 
the years, now being completely electronic. Secondly, the persons working with the 
VAs have been doing this since the early or mid-1990s, thus becoming more ex-
perienced over the years. Also, with time an increasing proportion of the applica-
tions have concerned renewals of VAs. The companies behind these applications 
are already known to the DEA employees. Thirdly, the administrative tasks of the 
DEA have been reduced as the monitoring role largely has been transferred to the 
accredited agencies that verify the EMS. 
 
In addition to the DEA, the administration of the VAs now occupies about 1-2 em-
ployees at the CCTA and the Energy Complaints Board. Their cost for 2006 was 
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estimated to about 0.13 million € (1 million DKK) in 2005. Hence, all together 
Government expenditures on administration is estimated to about 0.4 million € (3 
million DKK) for 2006. 
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The VAs entail costs on the participating companies in the form of administration, 
investments in energy saving projects and implementation and maintenance of the 
EMS. At the same time, the EMS and energy saving projects reduce the energy 
costs and entitle the company to a CO2 tax rebate. Unfortunately, there are no esti-
mates available on the money invested in energy efficiency measures in participat-
ing companies. 
 
Table 2 shows the annual CO2 tax rebate payments between 1996 and 2005. The 
payment for 2005 is based on the assumption that the CO2 quota law is approved by 
the European Commission. 
 
The company costs for administration of the VAs have been estimated to corre-
spond to about 5-12% of the annual CO2 rebate, generally being lower for the larger 
companies (DEA, 2000).  
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The costs for society include investments in energy saving projects, costs for im-
plementation and maintenance of an EMS, administrative costs for both companies 
and public authorities minus the energy cost savings.  
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The DEA evaluations show that the VA scheme has reduced the energy use in the 
participating companies. There are, however, no truly reliable estimates of the net 
impact. One often cited estimate is a CO2 emission reduction of 6% in participating 
companies for 1996-2005, resulting in a decrease of the CO2 emissions by 400,000 
tonnes by 2005. 60% of the CO2 emission reduction is assumed to result from the 
implementation and maintenance of an EMS in participating companies. The EMS 
was cautiously estimated to improve energy efficiency by 0.44% per year in the 
evaluation in 1998 and by 0.4% in the evaluation in 2000. Assuming the EMS ac-
counts for 60% of the energy efficiency improvements, the VAs overall improve 
energy efficiency by about 0.7% per year. These estimates have not been con-
firmed, but Josefsen and Stege find them to be realistic. Due to insufficient data 
cost efficiency has not been quantified. 
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By and large, the VA scheme has attracted the companies it was expected to. For 
most of these companies the CO2 tax rebate has made it economically motivated to 
sign a VA. However, for some companies, green profiling has been the strongest 
driving force. 
 
The VA scheme has been continuously evaluated and revised, something which has 
improved cost efficiency and maintained relevance of the scheme. For example, the 
removal of the energy audit reduced the administrative costs and consequently im-
proved cost efficiency of the scheme. This removal was considered appropriate 
considering the increasing number of VA applications that concern renewals of 
VAs. Another adjustment was the introduction of the obligation to annually certify 
the EMS. This development was appropriate considering the increased focus on the 
EMS in companies’ work with energy efficiency issues. 
 
An important factor to the successful implementation of the EMS is that it is based 
on the same structure and terminology as the environmental and quality manage-
ment systems. Often the EMS is integrated into the environmental management 
system. 
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Important factors to the few cases of non-compliance are the open dialogue be-
tween the DEA and companies, the DEA’s flexibility concerning the time schedule 
and the possibility to use sanctions with quite severe economic consequences.  
 
The VA scheme has resulted in energy savings, mainly as a result of the obligation 
to implement an EMS, which puts energy efficiency on the company agenda. Since 
most of the participating companies renew their VAs every third year, it is logic 
that it is becoming increasingly difficult to find profitable energy saving project. 
However, over the past few years this development has been somewhat balanced by 
the increasing oil and electricity prices, which improves the viability of energy sav-
ing measures. 
 
An important factor to the overall success and functioning of the VA scheme seems 
to be the sound dialogue and relationship between the DEA and trade and industry. 
 

+ 1 �  � � " � $ ! � � � � � � � ! � �

Asymmetric information is a potential failure factor to the performance of the pre-
paratory tasks and the effectiveness of the VA scheme. To what extent asymmetric 
information is an actual problem is unknown. The potential problem with asymmet-
ric information is somewhat reduced by the mandatory verifications by an accred-
ited agency assisted by a technical expert approved by the DEA. 
 
The number of sectors with collective VAs has not increased to the extent that was 
anticipated after the revision of the VA scheme. The main failure factors seem to be 
weak and inactive branch organisations and the unwillingness of individual compa-
nies to co-operate and share information with other companies.  
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Compliance to the VAs is monitored by the DEA, directly through the progress re-
ports and the reports from special investigations, and indirectly through the accred-
ited agencies which certify the EMS. 
 
Since 1998 the DEA has been collecting information on the participating compa-
nies through questionnaires that they have to fill out. This data was intended to be 
used in the evaluation in 2005. However, the data was found to be of rather poor 
quality. In many cases information was missing or incorrect. For instance, the regis-
tered numbers were not always consistent with the predefined units. This database 
was therefore not used in the evaluation, which instead was based on interviews. 
The DEA plans to work on the database during this year (2006) in order to secure 
the quality of the data. Consequently, there is currently no data available to deter-
mine the net impact and effectiveness with certainty. The initial expectations on ef-
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fectiveness are assumed to have been achieved according to the DEA. Also, the 
early estimates of the net impact are assumed to be reasonably correct.  
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The Danish experience with VAs shows that the administrative costs for the im-
plementing authority can be significantly reduced over time as a result of learning-
by-doing, continuous adjustments (revisions) and increased systematization of the 
administration. One such adjustment, that may be justified after a few years time, is 
the removal of the energy audit and the enhanced focus on the EMS. 
 
Many companies appreciate that the EMS was designed on the basis of the structure 
and terminology of the environmental management system. Such co-ordination fa-
cilitates the implementation of the EMS. 
 
The cost efficiency is better for the collective VAs than the individual VAs. The 
signing of a collective agreement generally requires the industry branch organiza-
tion to be active and the individual companies to be willing to co-operate. 
 
One shortcoming of the VA scheme is the lack of reliable data that are needed for 
evaluating the effectiveness, net impact and cost-efficiency. The quality of the data 
being stored in the database should have been monitored more carefully from the 
start. The participating companies could then have been made aware of how to reg-
ister the data correctly. 
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ployees: 
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