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Abstract
In Learning Energy Efficiency Networks (LEEN), 10 to 15 re-
gionally based companies from different sectors share their en-
ergy efficiency experiences in moderated meetings. Following 
an energy review and the identification of profitable efficiency 
potentials in each company, all participants decide upon a joint 
target. Information regarding new energy efficiency solutions 
is presented by experts during these meetings, together with 
experiences concerning realized measures. The performance of 
each company is continuously monitored and is controlled on 
a yearly basis. The network operating period is typically from 
three to four years.

The LEEN management system consists of a variety of docu-
ments and calculation tools as well as regulations how to run 
a LEEN network. Thus it offers the participants a transpar-
ent evaluation of their saving potentials and ensures a qual-
ity standard. The energy review and the monitoring of imple-
mented measures comply with the ISO 50001 standard. In the 
360  participating companies of the publicly funded “30  Pi-
lot-Netzwerke” (30  Pilot Networks) project, approximately 
3,600 profitable measures were identified, corresponding to an 
energy saving potential of more than 1,200 GWh per year, and 
a CO2 emission reduction of nearly half a million tons per year. 
The average internal rate of return of more than 30 % demon-
strates the high level of profitability. The results of the monitor-
ing process document the realization of these profitable saving 
potentials.

This paper analyses the data acquired in the energy review 
and monitoring processes of the 30 Pilot Networks project in 
Germany. In addition, it illustrates the role of this LEEN man-
agement system within the framework of energy efficiency 
policy, and discusses how the system can be disseminated so as 
to establish a successful efficiency strategy for industrial com-
panies.

Introduction
In Germany, the industry sector, which currently accounts for 
about 30 % of final energy consumption, is second only to the 
transport sector in this regard (BMWi 2010). In the last two 
decades, German industry has already realized numerous en-
ergy efficiency measures, resulting in an increase in energy ef-
ficiency of 1.5 % per year from 1991 to 2011. In order to achieve 
the energy efficiency objective specified by the German Federal 
Government – doubling the current improvement in energy ef-
ficiency by 2020 – energy productivity must increase by 2.3 % 
instead of 1.5 % per year during the period from 2011 to 2020 
(AGEB 2013). Various national and international studies out-
line the existence of huge profitable energy efficiency potentials 
in the industrial sector (e.g. Barthel et al. 2006, Eichhammer 
et al. 2009, Fleiter et al. 2013, Herbst et al. 2013, Pehnt et al. 
2011, and Seefeld et al. 2007). If all the potentials were utilized 
to their full extent, final energy consumption could be halved 
by 2050. According to the assessment of numerous experts, the 
profitable measures realized so far fail to make full use of the 
existing energy efficiency potentials for reducing final energy 
consumption in industry. The essential obstacles and support-
ing factors are only partially addressed by the set of several 
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policy measures and instruments which have been developed. 
The obstacles to achieving energy efficiency are not homoge-
neous, but depend upon various factors such as company size, 
company structures involving shareholders and capital own-
ers, the energy intensity, management preferences, and high 
transaction costs (Jochem et al. 2014, Fleiter et al. 2013). At 
present, company management often does not focus on energy 
issues, nor do the employees responsible for energy issues have 
enough time to spend on energy efficiency issues, because they 
are responsible for other tasks, too. In addition, investment de-
cisions are often evaluated in terms of payback time rather than 
internal rate of return, and energy efficiency is not considered 
to be a strategic investment (Herbst et al. 2013).

In terms of overcoming these obstacles, as well as market 
limitations, Learning Energy Efficiency Networks (LEEN) 
provide a profitable option for reducing energy costs and ener-
gy-related CO2 emissions for companies that have energy costs 
exceeding €500,000 per year (Jochem et al. 2007). LEEN net-
works serve to increase the priority of energy efficiency aspects 
within companies, while alleviating high transaction costs and 
assisting company decision-making. The primary advantage of 
this instrument lies in the fact that the benefits can be fully re-
alized by industry itself, and the processes involved can also be 
financed by the companies themselves to the greatest possible 
extent. The main idea is to share experiences among compa-
nies in order to reduce transaction costs, while simultaneously 
using social mechanisms to motivate company management to 
focus on energy efficiency.

Due to the fact that this instrument originated in Switzerland 
and has now been transferred to Germany, the main focus of 
this paper is the presentation of the results of evaluated data 
within the framework of the German context. The possibilities 
and achievements of this instrument on the one hand, and the 
associated difficulties and limitations on the other hand, are 
discussed in terms of data derived from questionnaires, inter-
views, energy review reports and monitoring, primarily based 
on the 30 Pilot Networks project1. This project, initiated by the 
Fraunhofer Institute for Systems and Innovation Research ISI, 
has established 30 LEEN networks in Germany. The paper also 
puts the LEEN network approach into perspective in relation 
to the current energy efficiency policy of both Germany and 
Europe as a whole, and describes modification and dissemina-
tion prospects for establishing such networks as a successful 
strategy on a national and international level.

Background and characterization of the network 
concept
The concept of LEEN networks was originally developed in 
Switzerland in 1987. In 2002 the network concept was trans-
ferred and adapted to the German context, and between 2002 
and 2006 the first energy efficiency network was established 
and put into operation in Hohenlohe (Germany). The energy 
efficiency network management system was then developed 
during the years 2006 to 2009, based on an additional five net-
works. Since then, the concept has been continuously devel-

1. For more information see the project websites: www.30pilot-netzwerke.de and 
www.leen.de.

oped and promoted in Germany. Currently about 50 networks 
involving approximately 600 companies are active in Germa-
ny. In Switzerland, companies that reduce energy-related CO2 
emissions within the framework of a negotiated and mandatory 
target, and undergo an annual evaluation, can be exempted 
from a steering tax on fossil fuels. Since January 2014 this tax 
amounts to CHF 60 (or €45) per ton CO2. The steering tax, 
introduced at CHF 12 in the year 2008, provides substantial 
support for the network approach (Koewener et al. 2011). Cur-
rently 70 networks exist in Switzerland.

LEEN NETWORK MANAGEMENT SYSTEM
The LEEN network management system, scientifically devel-
oped during the 30 Pilot Networks project, aims to guarantee 
a minimum professional performance standard for consulting 
engineers and moderators, while facilitating a standardized 
evaluation of progress in attaining energy efficiency. A LEEN 
network usually consists of 10 to 15 participants from different 
sectors, which together determine a network target for increas-
ing energy efficiency. In order to avoid competition between 
the participating companies, they normally come from dif-
ferent sectors, such as the manufacturing industry, the food 
industry, or health care. However, experience in recent years 
has shown that LEEN networks comprised of companies from 
uniform sectors can also be successful. 

Overall costs for a typical participant2 are approximately 
€35,000 to €40,000 for a four-year network operating period. 
This includes a 10- to 12-day energy review, 16 network meet-
ings and three assessments of the monitoring results. Due to 
the costs of participation amounting to about €35,000, each 
participating company should have annual energy costs of at 
least €500,000 in order to guarantee that cooperation in the 
network will be profitable.3 Additional transaction costs may 
arise for companies, e.g. costs for the internal preparation of 
data or participation at network meetings. These costs are to be 
covered by increases in energy efficiency within the company, 
which is the reason why company energy costs should not be 
less than €500,000. However, energy costs should also not ex-
ceed €50 million, due to the fact that companies with such costs 
often already have substantial energy technology know-how, 
and are thus unlikely to benefit from the exchange of experi-
ences as much as companies with energy costs below this level 
(Mai et al. 2012).4 

Furthermore, it is important that all participants share a 
common set of cross-cutting technologies, so as to guarantee an 
effective exchange of experiences during the network meetings. 
This common basis is required because the learning process of 
the network as a whole is not served if technologies relevant to 
only one company are considered. The typical network operat-
ing period is about four years. At the end of this period, each 

2. The typical participant is a company/site with annual energy costs of about 
€1 million to €2 million.

3. The costs are sometimes reduced or fully covered if public or private funding 
is available.

4. For companies with energy costs below €500,000 there is currently a pilot 
research project referred to as “Mari:e – Mach‘s richtig: Energieeffizient!” (Do it 
right: Be energy-efficient!). The Mari:e project is also based on the LEEN network 
management system, with a modified approach for smaller companies. In addition 
another initiative, named “LEEN kommunal” (Municipal LEEN), is tailored to local 
authorities and focuses, among other things, on an energy review of buildings. A 
subsidy programme for this approach is in preparation.
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company decides whether to prolong the operation of the net-
work. Within the network there are three important positions, 
each with different competences and responsibilities: (1) the 
network host, also referred to as the network manager, who is 
responsible for the initialization and overall organization of the 
network, (2) the moderator, who organizes and manages the 
regular network meetings, and (3) the consultant engineer, who 
is responsible for the energy review, the annual monitoring of 
each company, and assistance at the regular meetings.

PROCESS OF LEEN NETWORKS
The usual network process consists of three phases. The acqui-
sition phase (phase 0, see Figure 1) involves the initial establish-
ment of the network. During this phase the network manager, 
designated by the institution initializing the network, such as 
the regional Chamber of Commerce, a municipality, an energy 
utility enterprise, or a regional industrial association, must 
undertake the acquisition of companies for the network, run 
information meetings, and select the consulting engineer and 
moderator. This phase is shown explicitly in Figure 1, as it is 
not an easy task to gather approximately 10 companies within 
a couple of months. The network process begins with an en-
ergy review phase (phase 1, Figure 1). An energy review is con-
ducted by an experienced engineer for each company. The en-
ergy review involves a complete technical evaluation of energy 
saving potentials and a calculation of the profitability of these 
measures. All of the findings are then put down in a report. 
The engineer and moderator must be experienced individuals 
who have been trained by LEEN GmbH and awarded a LEEN 
certificate. The entire energy review process is in compliance 
with the energy review outlined in DIN EN ISO 50001. The 
report forms the basis for the company’s own programme to 
reduce energy costs. After all of the reports for the companies 
participating in the network have been completed, two targets 
for the three- to four-year network operating period are first 

suggested by the consultant engineer, and then discussed with 
the participants and jointly determined: one target concerns 
the progress towards attaining energy efficiency, and the other 
concerns the reduction of CO2 emissions. 

The energy review phase concludes with a joint agreement 
by all participants regarding the targets for increased energy 
efficiency and reduced CO2 emissions. These targets are to be 
achieved during the networking phase (phase 2, Figure 1). Com-
petition among the participating companies resulting from peer 
pressure regarding the common network target is an important 
factor which promotes progress towards increased energy ef-
ficiency (Jochem et al. 2007). Continuous monitoring by the 
companies of measures that have been implemented permits the 
tracking of progress towards energy efficiency and the monitor-
ing of reductions in energy-related greenhouse gas emissions 
for the company and for the entire network. This monitoring is 
assessed once a year by the engineering consultant.

In order to guarantee an overall performance standard, the 
LEEN network management system provides various tools such 
as a data collection form, software-based techno-economic 
calculation tools available via a joint interface, sample reports 
including a measures overview, and minimum requirements 
with respect to the energy review report. The LEEN standard 
is not an official standard that has been approved by a stand-
ardization organization. It is a voluntary quality standard for 
establishing and running energy efficiency networks. LEEN 
GmbH, founded at the end of 2009 in the context of the 30 Pilot 
Networks project, plays a key role regarding the development 
of the standard. On the one hand, this institution is responsible 
for the continuous improvement of the LEEN standard, based 
on both empirical data and changing political conditions. For 
instance, this includes the development and continuous im-
provement of electronic calculation tools and documents for 
the foundation, organization and implementation of a network. 
On the other hand, LEEN GmbH supports network hosts, in 

Figure 1. Phases of LEEN networks: acquisition (phase 0), energy review (phase 1), and networking (phase 2).
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order to implement the concept nationwide and gradually also 
on an international level. In addition, this institution ensures a 
continuing education process for moderators and consultant 
engineers, who receive a LEEN certificate to validate the quality 
standard after completing the training.

A core element of LEEN networks is the moderated regular 
network meetings held three to four times per year (phase 2, 
Figure 1). These meetings facilitate the integration of the capa-
bilities and skills of invited experts and the participants as well 
as the exchange of experiences. The participants also report on 
implemented measures (e.g. difficulties and achievements, and 
experiences with contractors). These points are particularly valu-
able for participants, since the information provided is objective, 
because the speaker is not trying to sell anything. The exchange 
of such information requires mutual confidence among the par-
ticipants (Koewener et al. 2011). It is this exchange of practical 
experience and the possibility of utilizing synergies across the 
network that makes the LEEN networks so successful.

Methods and data basis
The insights described in this paper are based primarily on the 
following projects carried out in Germany:

• Environmental communication and energy efficiency in 
small and medium-sized enterprises (SMEs) (2006 to 2009): 
Developing an energy efficiency network management sys-
tem and establishing and evaluating five energy efficiency 
networks (EENs).

• 30 Pilot Networks (2008 to 2014): Establishing 30 energy 
efficiency networks.

• Mari:e – Mach‘s richtig: Energieeffizient! (Do it right: Be 
energy-efficient!) (2012 to 2015): Transferring the network 
concept and LEEN standard to SMEs and establishing five 
networks.

During the 30 Pilot Networks project, various data were col-
lected. First, all of the energy review reports for 366 companies 
were evaluated with regard to energy efficiency potentials and 
their profitability. In addition, all companies were surveyed 
with various questionnaires at three different times: (1) at the 
beginning of the network, (2) after the energy review phase 
and (3) at the end of the network operating period. The data 
base consists of 177 evaluated surveys. Several interviews with 
initiators, moderators and consultant engineers were also 
conducted. Parallel to the network process, the performance 
of each company was monitored on a yearly basis, the results 
were compared to the average performance of the network, and 
the overall increase in energy efficiency of the entire network 
was analysed. The LEEN monitoring serves to demonstrate the 
effects of the implemented measures and also acts as a tracking 
tool with respect to the jointly agreed target.

During the LEEN network operating period, the monitor-
ing process for all companies is assessed annually on the basis 
of both final energy and primary energy consumption. This 
process ensures conformity with DIN EN ISO 50001. The de-
velopment of the monitoring approach according to the LEEN 
standard was initially based on the following two methods 
(Ott/Jochem 2012); however, during the 30  Pilot Networks 
project this was changed to the bottom-up approach only.

The bottom-up approach takes into consideration the sum of 
all measures realized from the time of the base year to the year 
of analysis, expressed in energy units per year. This indicator 
includes measures that are documented as energy efficiency 
measures in the company. The effect of each measure is nor-
mally determined only once. Nevertheless, changing condi-
tions that affect energy savings are taken into consideration by 
means of correlation factors, which adjust the energy savings 
in accordance with the changing conditions for each year the 
measure is in use (e.g. taking into account heating degree day 
values or changes in production). In order to capture all of the 
changes, the impact of each measure is calculated for the year 
to be analysed. In this approach, measures are not considered 
if they are not quantified, which may be the case for organi-
zational measures or for production measures that influence 
energy consumption as a side effect. The bottom-up approach 
records both the increase in energy efficiency and the reduction 
of CO2 emissions.

The top-down approach involves the calculation of energy 
consumption indicators for the whole company (e.g. in MWh 
per ton), followed by a comparison of the indicators over time. 
This approach captures all changes related to final energy con-
sumption, and the top-down indicators generated help to de-
termine the current status on the target path from the base year 
to the year of analysis. Of particular relevance is the fact that 
this method captures every energy-related change regardless 
of its origin or cause. For example, the indicators also capture 
changes in the production process and in capacity utilization. 
The highly aggregated top-down values show whether energy 
consumption fluctuates within a given time frame. They can 
thus indicate the need for adjustments if they fall outside cer-
tain limits. The top-down approach was used in the beginning 
as a second method of evaluating energy efficiency, but its use 
was later discontinued because values varied widely during the 
economic crisis of 2008 to 2010.

As explained above, overall network targets are based on an 
agreement among all the participating companies. The moni-
toring process at the company level is used to assess achieve-
ment of these targets. The base year for defining this target is 
the year in which the network is started. During the three- to 
four-year network operating period, the individual progress of 
each company is aggregated, monitored yearly and compared 
to the target agreement. Two calculation methods for the av-
erage value, the arithmetic mean and the weighted mean, are 
permitted (Ott/Jochem 2012):

• The arithmetic mean of all network results is obtained by 
adding the energy saving percentages achieved by each 
company, and then dividing the sum by the number of com-
panies. This method is used for internal communication 
purposes only, as the results do not accurately reflect overall 
network savings. This calculation method is employed for 
psychological reasons. The arithmetic mean serves to equal-
ize the contributions of all companies towards achieving the 
network target, so that the efforts of small companies have 
an effect comparable to that of large companies. This can be 
useful if large and small companies are combined in a single 
network. However, since the result is not correct in absolute 
terms, this calculation method is used exclusively for inter-
nal communications.
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• The weighted mean is obtained by adding the absolute 
amount of energy saved by all network companies and set-
ting it in relation to the total energy consumption of the 
entire network. In terms of the weighted mean, the con-
tribution of small companies towards achieving network 
targets is relatively insignificant, if large companies are also 
participating. However, since this calculation method accu-
rately reflects progress towards achieving network targets, it 
is used for external communications.

Findings/results
The participants of the 30 Pilot Networks project account for 
total energy costs of approximately €1 billion per year, total 
energy consumption of more than 15 million MWh per year 
and CO2 emissions exceeding 5 million tons per year. This is 
equivalent to the consumption of nearly 1 million households. 
Approximately 74 % of all participants originate from the man-
ufacturing industry, 5 % from health care, 3 % from the energy 
supply area, 3 % from trade and commerce, and the rest from 
various other sectors. Annual energy costs of the companies 
range from €150,000 to €43.5 million, with 54 % of the compa-
nies reporting energy costs of €500,000 to €4 million per year.

GENERAL ACCEPTANCE OF THE NETWORK IDEA
The evaluation of general acceptance is based on 177 question-
naires that were sent to participants during the period of opera-
tion of the 30 Pilot Networks project.

For the companies, network participation was found to 
have various advantages:

• Approximately 80 % rated the benefits of network participa-
tion as “rather high” in comparison to the effort required 
for participation. Likewise, more than 70 % evaluated the 
expenditure of time required for network participation as 
“rather low”.

• More than 60 % indicated that contacts gained were used 
in other situations going beyond the network meetings. 
Around 20 % of these indicated use of the contacts gained 
for purposes transcending energy efficiency issues.

• As explained above, during the network meetings differ-
ent topics were discussed, accompanied by a site inspection 
allowing participants to see e.g. measures implemented in 
another company. 90 % rated the topics discussed and site 
inspections as good or very good. In particular, viewing 
realized measures was seen as very useful. In terms of the 
exchange of experiences, more than 80 % rated the network 
meetings as good or very good.

• The measures identified during the energy review phase 
fully met the expectations of 80 % of the companies. Ap-
proximately half of the measures identified were described 
in sufficient detail to be implemented directly. At the same 
time, almost 80 % of the participants discovered new aspects 
of energy savings.

• More than 80 % of those surveyed had already implemented 
straightforward and cost-efficient measures, and 90 % indi-
cated that they had implemented or planned to implement 
cost-intensive and organizationally more complex meas-

ures. The LEEN network concept succeeded in realizing 
untapped potential: approximately 80 % of those surveyed 
indicated that without a network some of the measures 
identified would not have been implemented in the com-
pany.

• The LEEN network increased the priority of energy effi-
ciency in the companies: More than 60 % of those surveyed 
stated that the network enhanced the attention paid to en-
ergy efficiency by company management.

RESULTS FROM THE ENERGY REVIEW PHASE
The evaluation of the energy review phase is based on 366 re-
ports for companies participating in the 30 Pilot Networks pro-
ject and examines the saving potentials identified during the 
energy review. The energy review reports focus mainly on an 
overview of measures, in which all identified measures are as-
sessed in terms of savings and profitability. About 7,000 meas-
ures were identified. Of these, approximately 3,600 measures 
were classified as profitable, meaning that the internal rate 
of return (IRR) exceeds 12 %. On average, for each company 
nine profitable measures were identified, with an energy saving 
potential of about 2,700 MWh and a CO2 emission reduction 
potential of approximately 940 tons per year (Table 1; see also 
Jochem et al. 2014).

During the energy review phase, the measures identified 
were classified into ten different technological areas (see Ta-
ble 2). The average total additional investment does not al-
ways reflect the total investment (e. g. additional investment: 
costs of high insulated window minus costs of standard insu-
lated window; this additional investment causes the energy 
saving). Only the additional investment that leads to energy 
savings is relevant for the profitability calculation. Thus the 
energy-related investment figures may be lower than the total 
investment, but these figures were not always calculated by 
the companies.

On average, the most profitable measures were realized in 
the areas of compressed air and electrical devices, both with 
IRRs exceeding 40 %. In the case of compressed air, the rather 
low average investment of only €17,000 indicates that at least 
some of the investments did not involve compressors them-
selves, but rather controllers to ensure optimal coordination 
among the various compressors.

On the one hand the average internal rate of return of lighting 
is rather low, but on the other hand it is relatively predictable. 
Thus investments in lighting measures can be seen as low risk.

The change of energy carrier represents a special case. There 
are two main scenarios: One is the replacement of electricity 
by fuels used for combined heat and power production (CHP). 
The second possibility is the replacement of a fossil energy car-
rier by a renewable energy carrier. In the latter case, the energy 
savings are quite low, whereas the reduction of CO2 emissions 
is very high.

It should be kept in mind that the energy reviews focused on 
cross-cutting technologies such as compressed air, lighting sys-
tems, and heat generation and distribution, as the time available 
for consultation was limited to eight to ten days. This may be one 
reason why a high proportion of the identified profitable meas-
ures required investments of less than €50,000 (see Figure 2).



1-065-14 KÖWENER ET AL

96 ECEEE 2014 INDUSTRIAL SUMMER STUDY – RETOOL FOR A COMPETITIVE AND SUSTAINABLE INDUSTRY

1. PROGRAMMES TO PROMOTE INDUSTRIAL ENERGY EFFICIENCY

MONITORING RESULTS
It should be noted that the following results are preliminary, 
since many of the networks are still in operation and the evalu-
ation process has not yet been completed. Whereas the energy 
review identifies potential savings, the monitoring process 
evaluates implemented measures on an annual basis through-
out the operating life.

Table 3 shows the results for the first nine networks, based 
on evaluated monitoring data. Most of the agreed targets (see 

section “Background and characterization of the network con-
cept”) were surpassed, but some had not (yet) been achieved 
(see results for networks 1 and 6). Although reasons for not 
meeting the targets varied, a major factor was the economic 
crisis, which hindered energy efficiency progress. Neverthe-
less, in comparison to autonomous energy efficiency increases 
of approximately 1 %, network participants achieved increases 
that were double the average attained by German industry as 
a whole.

Table 1. Results of the overview of measures for 366 participating companies. 
Evaluated reports (overview of measures) 366 
Total number of measures 7,030 

thereof quantitatively evaluated measures 6,030 

thereof profitable measures (where IRR is greater than 12%) 3,580 
Ø IRR of all profitable measures 31 % 
Ø static payback period of all profitable measures  3.2 

Ø investment per measure [EUR] 55,700 
Ø values per company/site 

Ø energy savings, if all profitable measures are realized [MWh/year] 2,670  
Ø CO2 emission reduction, if all profitable measures are realized [t/year] 940 
Ø number of quantitatively evaluated measures 19 

thereof classified as profitable 10 

Ø total additional investment for realizing all profitable measures [EUR] 580,000 

Ø reduction of energy costs, if all profitable measures are realized [EUR/year] 180,000 
 

Table 2. Evaluation of identified measures by technological area. 
 ventilation lighting compressed 

air 
electrical 
devices 

air 
conditioning 

Number of profitable measures (where 
IRR is greater than 12 %) 

270 429 490 513 122 

Ø investment (operating life: 25 years1) 
[EUR] 

 67,000 24,000 17,000 36,500 22,000 

Ø energy savings [MWh/year] 370  77  145  175  120 

Ø reduction of CO2 emissions [t/year] 87 29 43 54 30 
Ø internal rate of return (IRR) 33.5 % 23.9 % 45.7 % 40.2 % 23.7 % 

Ø static payback period [years] 3.0 4.2 2.2 2.5 4.2 

 process 
cooling 

process 
heating 

space heating CEC2 other 

Number of profitable measures (where 
IRR is greater than 12 %) 

223 535 488 49 106 

Ø investment (operating life: 25 years1) 
[EUR] 

45,500 46,500 21,000 150,000 34,500 

Ø energy savings [MWh/year] 190  670  215  20  485  
Ø reduction of CO2 emissions [t/year] 67 103 34 340 62 
Ø internal rate of return (IRR) 29.6 % 30.2 % 27.2 % 21.9 % 46.2 % 
Ø static payback period [years] 3.4 3.3 3.7 4.6 2.2 

 1 Taking into account reinvestments, if the operating life is shorter than 25 years.
2 CEC: Change of energy carrier.
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Due to a change of energy carrier, some of the networks 
achieved a significant reduction of CO2 emissions in comparison 
to their energy efficiency progress (see results for networks 1, 2 
and 5). The contribution to climate protection made by compa-
nies in these networks was greater than that made by participants 
in other networks. This behaviour is not necessarily triggered by 
profitability considerations, but may be motivated by the corpo-
rate identity of the company. In network 1, for example, this was 
the case. One company had set a target of reducing CO2 emis-
sions for all of its production sites by 50 % by the year 2015, in 
comparison with the base year 2005. This target was established 
not for the sake of profitability, but in order to create a certain 
image. To meet this target, the network 1 company changed its 
energy carrier to renewable electricity (see also Figure 3). With-
out considering the contribution of this company, network 1 
would have achieved a reduction of CO2 emissions of about 7 %.

During the first three years, network 1 realized 109 measures 
in the following technological areas (see Figure 4).

For a number of reasons, it is rather difficult to calculate 
profitability:

• The total investment cost is comprised of equipment costs, 
installation costs, planning costs and other transaction 
costs. Only costs paid for by the company are easy to quanti-
fy. However, non-monetary costs can represent a substantial 
portion of the investment. Transaction costs in particular 
can be significant. For small investments they can comprise 
up to 80 % of the overall investment cost. For investments 
exceeding €60,000, transaction costs are generally less than 
20 %, but in most cases they are not negligible. The average 
payback time can increase by 20 %, which is equivalent to 
15 months (Dann 2013).

Figure 2. Investment volumes of measures.
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increase in 

energy 
efficiency 

target for 
reduction of CO2 

emissions 

achieved 
reduction of CO2 

emissions 

1 2012 2008 7 % weighted 6.0 % 6 % weighted 11.0 % 

2 2012 2008 5 % arithmetic 6.4 % 5 % arithmetic 7.0 % 

3 2012 2008 8.6 % arithmetic 11.4 % 7.6 % arithmetic 11.0 % 

4 2012 2008 7 % arithmetic 8.3 % 10 % arithmetic 6.9 % 

5 1st half of 
2013 

2008 8 % arithmetic 9.0 % 9 % arithmetic 13.4 % 

6 2012 2009 10 % arithmetic 5.8 % 11.5 % arithmetic 6.6 % 

7 2012 2009 7 % arithmetic 10.5 % 7 % arithmetic 9.8 % 

8 2012 2009 7.5 % arithmetic 10.3 % 6.2 % arithmetic 9.8 % 

9 2012 2010 5 % arithmetic 5.5 % 7 % arithmetic 5.4 % 

 

Table 3. Network monitoring results.
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• Not all investments are solely energy-related. For instance, 
it is often not possible to calculate the amount of an energy-
related investment if it is part of a production investment.

• Energy efficiency is not yet a high priority for most compa-
nies, as on average energy accounts for less than 2 % of total 
costs. The willingness to monitor energy efficiency invest-
ments is therefore rather low.

• In addition, it is difficult to estimate profitability from the 
values used in the energy review, because in almost all cases 
the actual investment cost differs from the initially planned 
cost.

In the still ongoing monitoring process, 107  implemented 
measures in two evaluated networks have been quantified in 
terms of investment and energy cost savings. However, it is not 
known whether these figures reflect the total cost of the invest-
ments. It is very probable that non-monetary costs have not 
been considered. The average internal rate of return has been 
found to be about 33 % (see Figure 4).

It can be seen that these investments are smaller than the av-
erage values reported in the energy review phase. If additional 
non-monetary costs are estimated to be 15 % of the investment 
cost, the average profitability would decrease to an internal rate 
of return of about 29 %, which is still highly profitable.

LEEN in the context of energy efficiency targets
Increases in energy efficiency contribute to all relevant energy 
and climate policy targets. As shown above, LEEN networks 
can contribute substantially to achieving increased energy ef-
ficiency. The realization of current energy efficiency potentials 
has also a positive effect on the expansion of renewable energy. 
Increased energy efficiency combined with an absolute reduc-
tion in the final energy consumption results in a lower final 
energy demand and thereby in a less residual load. At the same 
time, an equivalent proportion of renewable energy requires 
less storage capacity and less extensive grid expansion. These 
positive effects also contribute to climate protection by reduc-
ing CO2 emissions. Although the overall positive economic 
effects of increased energy efficiency are beyond question, cur-
rent results regarding energy efficiency progress in Germany 
and in the EU as a whole have yet to reflect these advantages:

• EU: Because the energy efficiency target for EU member 
states is currently not legally binding, recent predictions es-
timate that the EU will not achieve its target of increasing 
energy efficiency by 20 % by the year 2020 (with base year 
1990) (EEA 2013). Binding targets, also extending beyond 
2020, are very important for the transformation to a decar-
bonized society. The EU has recently proposed energy and 
climate policy targets for 2030; a continuation of the energy 
efficiency target is not intended (European Commission 
2014). 

• Germany: Increased energy efficiency is one of two main 
pillars of the phase of energy system transformation (“Ener-
giewende”) and is a decisive part of German climate policy. 
For the German Federal Government, an important target 
according to the energy concept of 2010 and the “Ener-
giewende” resolutions of 2011 is to increase energy produc-
tivity by 2.1 % p.a. resulting in a 50 % reduction of primary 
energy consumption by 2050 (with base year 2008, BMWi/
BMU 2010). The “Energy for the future” monitoring report 

Figure 3. Monitoring the results of network 1: increased energy efficiency and reduced CO2 emissions.

Figure 4. Number of measures realized by network 1 for each 
technological area.
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sectors. Even with no change in the energy and climate policy 
conditions in Germany, there is currently a potential to estab-
lish approximately 200 LEEN networks by 2020. If energy and 
climate policy conditions were modified, e.g. with an additional 
tax relief in Germany, approximately 700 LEEN networks could 
be realized (Jochem et al. 2010). This is indicated by experi-
ences in Switzerland, where 70 energy efficiency networks were 
established between 2002 and 2005. If 700 LEEN networks were 
established in the future, German industry would be able to 
achieve a reduction of emissions amounting to 5 to 10 million 
tons of CO2 equivalents, while generating additional profits of 
€100 million after taxes for the 10,000 companies that would 
be involved (Bradke/Köwener 2012). In order for this potential 
to be realized, there is a special need for initiators to convince 
companies to participate in a network. Supporting financial 
services such as energy efficiency funds could also promote 
the dissemination of networks (Gege/Heib 2013).

The performance of LEEN networks is and will continue to 
be accompanied by scientific research, and the network stand-
ard will be steadily improved based on recorded experiences. 
For example, in the near future an additional focus will be the 
integration of flexible electricity demand for companies in the 
LEEN management system. As the proportion of renewable 
energy rises, flexible demand will be increasingly relevant in 
the light of the overall energy system.

LEEN networks can serve as an important instrument for 
meeting the goal of an energy efficient economy. This instru-
ment not only contributes to energy cost reduction and climate 
protection, but also provides opportunities for domestic man-
ufacturers and installation firms. The network approach will 
help to reduce the burden on the energy infrastructure, while 
at the same time minimizing dependence on energy imports 
(Bradke/Köwener 2012). The idea of energy efficiency net-
works has already spread to other countries such as Austria and 
France. With the support of the German Chamber of Foreign 
Trade and TÜV Rheinland, the LEEN standard is currently be-
ing transferred and adapted to the Japanese context. Worldwide 
dissemination is a conceivable and above all desirable goal for 
the near future.
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Table 4. Estimated profitability, energy savings and CO2 emission reduc-
tions of realized measures. 

Number of measures 107 

Ø investment [EUR] 20,700 
Ø energy cost savings [EUR/year] 6,750 

Ø internal rate of return (IRR) 33.0 % 
Ø static payback period [years] 3.0 

Ø energy savings [MWh/year] 98.5  
Ø reduction of CO2 emissions [t/year] 25.6 
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