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Abstract 
The purpose of this study was to refute the hypothesis which states that companies in which 
public authorities are involved fulfil their legal obligation to conduct energy audits and act 
as role models. 
For this study, only companies with headquarters in North Rhine-Westphalia and a 
municipal participation of more than 25 percent were interviewed. A total of 44 
participation reports were analysed and 204 companies were surveyed. 
Based on these results, it was found that the hypothesis could, at least, be partly refuted in 
light of the legal obligation. 
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Introduction 
Although the public sector accounts for a relatively small proportion of total final energy 
consumption in Germany, there is considerable potential for saving energy, for example, in 
the areas of the energy-efficient renovation of public buildings or lighting. 
Owing to federalism in Germany, 16 federal states and around 11,000 municipalities in 
Germany also play a major role in increasing energy efficiency. Thus, subnational units 
together account for about two-thirds of the total energy consumption of the public sector 
(BAFA, 2018). 
In addition to its economic importance, the public sector also has a role model for society. 
Their energy efficiency measures add additional interest and persuasiveness to the desire to 
promote energy-efficient behaviour among private actors. 
In recent years, a number of legislative acts have been adopted at the European Union level, 
with measures and arrangements for increasing energy efficiency. The new Energy 
Efficiency Directive (EED) was adopted in 2012 as an essential part of the European Union 
energy policy (European Parliament, 2012). The German act on Energy Services and 
Further Energy Efficiency Measures (EDL-G) was adapted in 2015 as part of the 
implementation of EED (Bundestag, 2015). 
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The EDL G now obliges a large number of German companies to conduct an energy audit in 
accordance with DIN EN 16247 1. Not only are all the so-called non-SMEs affected but also 
the companies that actually fulfil the SME definition in terms of size and turnover if they 
have a municipal investment over 25 percent (BAFA, 2015). 
These regulations, therefore, also particularly affect municipal companies as they too are 
included in the auditing obligation. 
The question that arises with this implementation is whether or not the public authorities are 
aware of this legal obligation and fulfil their function as role models. 
In addition to this legal obligation and under the aspect of the existing model role for the 
public sector to use energy services and to implement energy efficiency measures, the 
author would like to refute the hypothesis which suggests that companies with public 
participation fulfil their role model function. 
The author assumes that the companies concerned are not fully aware of their legal 
obligation to implement energy audits and that they are not acting as role models. 
The presumed effect is empirically demonstrated by this study and, in this way, the above 
formulated hypothesis is rebutted. In this manner, the author wants to provide important 
insights for the entire energy policy research field so that better legal decisions can be made 
in the future. 
 
Methodology of Research 
First, a literature search (Method 1) on the number of public sector enterprises was carried 
out. In a subsequent step, the companies concerned were questioned (Method 2) on whether 
they had carried out an energy audit (with expected responses of yes or no). 
 
1. Literature Review 
Germany initiated a far-reaching transformation of its energy system, the so-called 
“Energiewende” meaning “energy transition” (BMWi and BMU 2010). Alongside 
intensifying the use of renewable energies, reducing energy consumption by increasing 
energy efficiency is a key pillar of the Energiewende. The Energy Concept also includes 
ambitious energy efficiency targets for Germany (Schlomann, Rohde and Ringel, 2016). 
The structure of the Germany’s targets according federal authorities is illustrated in 
Energiewende Monitoring Report (2016) as in fig. no. 1. 
With the National Action Plan on Energy Efficiency (NAPE), the Federal Government has 
launched a comprehensive strategy to deliver on the energy consumption goal, defining 
immediate actions and farther-reaching work processes in order to meet the national 
efficiency and climate goals. In order to achieve goals, the NAPE defined cross-cutting 
measures designed to reduce energy consumption on the demand side for the following 
important action areas of energy efficiency policy:  
 Step up energy efficiency in the buildings sector  
 Establish energy efficiency as a business model and a model for generating returns on 

investment.  For exemple, in the field of renewable energy, the political statements in 
Germany and the macroeconomic perspective present a big trend in expansion of new 
renewable energy plant. For several reasons, like delayed taxation and supervisory 
regulations, the investments of the private sector in renewable energies are impeded. 
Nonetheless, beginning by end of 2014, investments have arisen. Especially institutional 
investors are looking for adequate returns of their investments to fulfill obligations in 
context with their statutes (Maftei, Stiegler and Ulrich, 2017). 

 Increase personal responsibility for energy efficiency. 
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Fig. no. 1 Structure of the goals of the Energy Concept 

Source: The Federal Ministry for Economic Affairs and Energy (BMWi), 2016. Fifth “Energy 
Transition” Monitoring Report. The Energy of the Future. 2015 Reporting Year, Publisher BMWi, 

Public Relations. Berlin https://www.bmwi.de/Redaktion/EN/Publikationen/monitoring-report-
2016.pdf?__blob=publicationFile&v=11 

 
For the industry, the implementation of the European Energy Efficiency Directive 
(2012/27/EU) in Germany followed a two-step approach differentiating SMEs and non-
SMEs (Weber, Mateescu, Lange and Rauch, 2016). 
One of the central measures in the area of energy efficiency is mandatory energy audits for 
non-SMEs, in order to identify potential for energy savings in company energy supply 
systems and provide incentive for the introduction of an energy management system to ISO 
50 001 (BMWi, 2016).  
This measure is based on the Energy Services Act that requires large businesses (non-
SMEs) to perform energy audits according to EN 16247-1 by December 2015, and every 
four years thereinafter, or alternatively introduce an energy management system to ISO 
50001 or an environmental management system to EMAS by 31 December 2016. Up to 
50,000 businesses in Germany fall under the rules for mandatory energy audits. The energy 
management systems might experience a much higher rating going forward, as with the year 
change to 2015, several legal regulations became effective in Germany conditioning the 
implementation of energy management systems and for smaller enterprises (<250 
employees) alternatively specific energy audits following defined requirements (Weber, 
Olaru and Surugiu, 2015). The Federal Office for Economic Affairs and Export Control is 
responsible for the enforcement of the law. In 2016, it conducted a representative number of 
spot checks to check compliance with the requirement for mandatory energy audits. 
For this study, systematic business research based on municipal investment reports was 
conducted between February and June 2017. The study was mainly carried out online on the 
respective municipal websites and by means of telephone inspections on the participation 
reports of respective municipalities. In accordance with the legal requirements, an 
investment report must contain information about 

 the fulfilment of the public purpose, 
 the financial impact of the investments, 
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 participation ratios, and 
 the composition of the organs of society. 

The focus was on publications with regard to shareholdings from the calendar year 2014. 
The research area can be divided into the following three main parts: 

 Federal state participations 
 Circle participations 
 Municipal investments 

North Rhine-Westphalia consists of a total of 396 politically independent cities and 
municipalities. These are distributed over 271 cities and 125 other municipalities. In the 
context of this study, only participations at the municipal level in North Rhine-Westphalia 
were analysed. 
The aim of this literature research is to identify companies with a municipal participation of 
more than 25 percent and to question them in the context of a downstream survey with 
regard to completed or unperformed energy audits. 
 
1.1 Sample size of the Participation Reports to be Analysed 
The following Formula (1) (Kauermann and Küchenhoff, 2011) was used to determine the 
minimum sample size of the participation reports to be analysed: 

 

(1) 

, where 
 
n = minimum sample size 
N = population size 
e = margin of error; is the percentage in decimal notation 
z = confidence level (as z value) 
p = proportion of the sample components that have the explored feature (when ‘p’ is 

unknown, it is considered equal to 0.5—the corresponding maximum 
dispersion) 

To determine the minimum sample, the coefficients of the aforementioned formula have the 
following values: 
 N = 125 
 e = 0.1 
 z = 1.65 (corresponding to a confidence level of 90 percent) 
 p = 0.5 (corresponding to the maximum value of dispersion) 
By entering the value quantities N, e, z, and p in Formula (2), a value of 44 participation 
reports for the minimum sample size resulted in the following equation: 

 

(2) 

 
1.2 Sample Size of the Companies to be Questioned 
The analysis of the 44 participation reports showed a result of 432 affected companies. The 
aforementioned Formula (1) was used to determine the minimum sample size of the 
companies to be questioned. To determine the minimum sample, the coefficients of the 
aforementioned formula have the following values: 
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 N = 432 
 e = 0.1 
 z = 1.65 (corresponding to a confidence level of 90 percent) 
 p = 0.5 (corresponding to the maximum value of dispersion) 
 
By entering the value quantities N, e, z, and p in Formula (2), a value of 59 companies for a 
minimum sample size resulted in the following equation: 

 

(3) 

 
Survey 
To conduct the study, organizations that perform sovereign tasks were excluded from this 
survey. For example, responsibilities in the areas of security, police, and justice as well as 
the responsibilities of publicly funded educational institutions and the management of state-
controlled social security systems were excluded (BAFA, 2015). 
To complete the research, 204 companies were consulted. The planned telephone 
interviews, among other things, dealt with the following main questions: 
Question 1: Are you aware of the legal obligation to conduct an energy audit? 
Question 2: Have you checked whether your business is affected? 
Question 3: Did you do an energy audit? 
Question 4: If not, now that you are aware, will you be doing an energy audit? 
 
Research Results 
The results of the evaluation criteria are shown in Figure no.2. The research findings for 
Question 1 show that more than half (55%) of the surveyed companies were unaware of the 
fact that there is a legal obligation to conduct energy audits. 

 
Fig. no. 2 Results of the survey  

Source: author 
 
The research results for Question 2 show that of the remaining companies (45%), four-fifths 
have checked whether their organization is actually affected. Further action has not been 
taken by 19 companies. 
The research results for Question 3 show that a quarter (25%) of all the companies surveyed 
conducted an energy audit. In terms of the companies that know the law, 55 percent have 
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carried out an energy audit. In terms of the group of companies that tested their organization 
positively, 70 percent performed an energy audit. Twenty-two companies did not carry out 
an energy audit, despite their knowledge and positive assessment. 
The research results for Question 4 showed that more than half of the companies that 
answered ‘No’ in response to Question 1 will not conduct an energy audit in the future, even 
though they are now aware of the legal obligation. 
 
Conclusion 
The research carried out exhibited that 75 percent of the companies surveyed did not carry 
out an energy audit and thus could not exercise their role model function; this large number 
could be due to a lack of knowledge. 
Thus, as an initial idea, we can take into account that only companies that have legal 
knowledge can act as role models. 
Above all, the special feature of size-independent classification as a non-SME has to be 
taken into account. A company is considered to be a non-SME even if 25 percent or more of 
its capital or voting rights are directly or indirectly controlled, individually or jointly, by one 
or more public bodies or public-law entities. 
As a further idea, we can take into account that the assessment of whether a company is a 
so-called ‘non-SME’ and thus is obliged to carry out an energy audit, which is the 
responsibility of the company itself and can, therefore, lead to uncertainties. 
The fact that companies alone are responsible for determining whether they fall within the 
scope can be identified as an essential criterion. The information gained from this research 
will be used at a later stage in order to develop recommendations for politics and 
enterprises. Detailed policies could help companies make lawful decisions. 
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