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Summary 
 
The EU construction sector consumes 42% of the total final energy and is responsible for about 
35% of greenhouse gas emissions. It is predominately characterised by SMEs (99.9%). 
Nevertheless only a small amount of enterprises and thereof very little SMEs have implemented an 
environmental management system (EMS), such as the EU Eco-Management Audit Scheme 
(EMAS). Several studies identified certain barriers for SMEs regarding the implementation of EMS. 
A sector-specific guideline on the subject of EMS for the construction sector is needed, which 
helps to overcome these barriers. The structure and characteristics of such a guideline is provided, 
which considers the different stakeholders, phases and activities of the sector. 
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1. Introduction 
 
The EU Eco-Management Audit Scheme (EMAS) is a voluntary environmental management 
system (EMS) for companies and organisations. Initially developed in 1993 it aims at evaluating, 
reporting and enhancing the environmental performance of enterprises [1]. The scheme was first 
limited to the industrial sector but was then opened to all economic sectors in a first revision in 
2001 (so-called EMAS II) [2]. A second revision in 2010 (EMAS III) aims at increasing EMAS 
certification of small and medium-sized enterprises  (SMEs) [3] which are numerous in the EU and 
have a high impact on the environment [3]. The development of sector-specific documents with 
best environmental practices and guidelines as well as a reduction of burdens and costs for SMEs 
[2] are foreseen measures in EMAS III to foster the certification of SMEs. 
 
The construction sector, which on the one hand plays an important role for the EU economy and 
which on the other hand has a great impact on the environment, is predominately characterised by 
SMEs [4],[5],[6]. Whereas there is a rich literature about environmental management systems and 
linked drivers and barriers for SMEs in general, nearly no sector specific analyses had been 
performed [3],[7],[8],[9]. For the construction sector such analyses focus on larger construction 
companies, e.g. [10],[11],[12]. Literature on construction SMEs and their specific needs and 
requirements of the construction sector in connection to environmental management systems is 
scarce. 
 
In the following the construction sector, its characteristics and its economic and environmental 



 

relevance are described. Background information about EMAS and the actual repartition of EMAS 
implementations in companies related to construction is provided. Opportunities and challenges for 
the development of a construction sector-specific approach in connection to EMAS III are deduced. 
 
2. The construction sector in the EU 
 
2.1 Economic and environmental relevance 
 
With an employment of 14.8 million people and about 7% of the total workforce in 2007 the 
construction sector is the largest industrial employer in the EU and generated 10% of the GDP 
[6],[13]. The 3.1 million enterprises of the construction sector are predominately small and medium 
sized enterprises (SMEs) acting on a local and regional market. 99.9% of them have less than 250 
employees [4] and 72.1% of the workforce was employed in micro and small enterprises with less 
than 50 employees in 2006, which is a much higher share than in other non-financial business 
sectors [13],[14],[15]. The construction sector includes all the activities over the life cycle of a 
building/structure, ranging from the construction, over the usage stage to the end of life stage. 
According to the revision 2 of the General Industrial Classification of Economic Activities in the 
European Communities (NACE Rev. 2) construction activities (Section F) range from “construction 
of buildings” (NACE 41), “civil engineering” (NACE 42) to “specialised construction activities” 
(NACE 43) [16].  
 
Besides this great economic importance, the construction sector and their products have a large 
impact on the environment. For instance, buildings consume 42% of the total final energy and are 
linked to about 35% of the greenhouse gas emissions [6]. Furthermore, the construction sector 
consumes a great amount of raw materials and is connected to high share of the total waste 
generation. For example, for building materials and products more than 50% of all extracted 
materials is consumed and despite progress in recycling construction and demolition waste 
account for about 22wt.-% of all wastes. Further significant impacts of the sector on the 
environment include water consumption, odour and noise emissions as well as land use [5]. 
Construction activities generate major environmental impacts in all life cycle stages. As the 
activities are diverse, the related impacts on the environment are as well. In the building planning 
stage key aspects are fixed through the building design, such as the choice of materials, applied 
construction methods, quality of the building envelope, planning for daylight use and easy 
maintenance, which predetermine the environmental performance during the later life cycle stages. 
 
2.2 Construction stages, activities and involved stakeholders 
 
To establish a sector specific guideline for environmental management, the construction sector 
needs to be analysed in detail. In Table 1 different life cycle stages of a structure, related construc-
tion activities and involved stakeholders in each stage are outlined. 
 



 

Table 1 Construction stages, involved stakeholders and related major activities1 (adapted from 
[17],[18]) 
 

# Phase description Involved stakeholders Major activity groups Major direct environ-
mental impacts 

1 
Land use plan-
ning, 
design 

 Project developers 
 Urban planners 
 Architects 
 Engineers/ structural 

designers 
 Consultants of real 

estate owners 

 Building/structure 
location 

 Buliding/structure 
design 

 Statics 

 Through location selec-
tion, design and statics 
major conditions for 
limited environmental 
impacts in the following 
three phases are set 

2 Construction 
process 

 Construction 
companies 

 Craftsmen 

 Buliding/structure 
construction 
(envelop, interior, 
electicity) 

 Consumption of raw 
materials, energy, water 
and ground water 

 Pollutions of the air, water, 
ground water and waste 
generation 

3 Usage, 
maintenance 

 Facility management 
companies 

 Real estate owners 
 Users 
 Construction 

companies 
 Craftsmen 

 Buliding/structure 
operation (heating, 
electricity, cleaning) 

 Maintenance 
 Refurbishment 

 Consumption of energy 
and water 

 Pollutions of the air, water, 
ground water and waste 
generation 

4 Deconstruction 

 (De-)construction 
companies 

 Recycling companies 

 Buliding/structur 
deconstruction 

 Waste disposal and 
recycling 

 Consumption of energy 
and water 

 Pollutions of the air, water, 
ground water and waste 
generation 

 
 
3. Environmental management systems (EMS) 
 
3.1 Background and regulatory framework 
 
EMAS and the international standard ISO 14001 for environmental management have some 
elements in common. Both share the same objective and each EMAS certified enterprise fulfils the 
conditions of ISO 14001 [1]. EMAS sets, however, further requirements, for instance the active 
involvement of employees, continuous improvement of the environmental performance and the 
publication of an environmental statement to make the environmental performance transparent 
[2],[3]. Originally both systems, ISO 14001 and EMAS, were designed for large companies and did 
not consider SMEs [9]. Present developments, such as EMAS III and a handbook with checklists, 
as a guideline, which should make it easier for SMEs to implement ISO14001, show that the 
importance of the environmental performance of SMEs is recognised [2],[19]. 
 
3.2 Barriers of implementing EMS for SMEs 
 
Several studies were performed on practical experiences regarding the implementation of EMSs in 
SMEs of different sectors. The three major internal aspects hindering the realisation of environ-
mental practices identified in these studies are [9],[7]: 
 

                                                           
1 Personal communication by Thomas Lützkendorf. 



 

 General characteristics of SMEs, such as the heterogeneous nature, the size and limited 
managerial capacity (e.g., for environmental training and to develop skills in this area). 
 

 Availability and lack of resources, such as workforce, time and capital, as the management 
of environmental issues is not the core business and related return of investment is not cer-
tain and not transparent. 
 

 The personal interest and/or knowledge of company owner/manager in good environmental 
performance practices. 

 
These aspects or parts thereof are also closely linked to each other. 
 
In terms of external influences, the legal framework and customer demand regarding environ-
mental aspects were identified as the main drivers for improved environmental performance and 
implementation of EMSs for SMEs. The interest of customers in environmental issues is some-
times low making it not a major driver for environmental activities in SMEs. On the one hand high 
certification charges in combination with low quality in consulting and inconsistencies in the certifi-
cation systems are reported as significant barriers. On the other hand the studies reveal that finan-
cial resources within the management process are less relevant, and that there is a lack in human 
resources [3],[9]. 
 
3.3 EMAS repartition in the construction sector 
 
Studies show that in general only a small share of SMEs have implemented formal EMS, such as 
EMAS and ISO 14001 [7]. Related barriers were described under 3.2. In the following the reparti-
tion of EMAS in the construction sector in Europe is analysed. 
In total there were 4542 EMAS registered organisations at the end of 2010 in the EU [2]. The share 
of SMEs among the EMAS certified enterprises is with 80% [1] considerably lower than the share 
of SMEs with 99.8% in EU-27 in 2007 [20]. 172 of all 4129 EMAS-registered organisations in 2008 
belong to the construction sector, encompassing 257 sites and 18,765 employees. As shown in 
Figure 1 below, around 85% of these registered organisations of the construction sector are SMEs 
[17]. For mico-enterprises with less than 10 employees, which represent about 92% of all enter-
prises in construction sector in 2007 [15], the share is even lower showing that there are certain 
barriers for implementing EMAS [21]. 
 

 
 
Figure 1 Size of EMAS registered organisations in the construction sector in the EU-27 (according 
to [17]) 



 

 
4. An EMAS reference document for the construction sector  
 
4.1 Framework and structure of the document 
 
Article 46(1) of EMAS III regulation demands the development of sectoral reference documents for 
EMAS, which shall include best environmental management practices, sector specific environ-
mental performance indicators and where appropriate benchmarks [22]. According to article 46(3) 
the European Commission provides a list of sectors for which sectoral and cross-sectoral refer-
ence documents shall be developed [22]. Besides construction, retail trade, tourism and public 
administration have been identified for pilot documents. The general structure of these documents 
follows the structure of the Best Available Techniques Reference Documents (BREFs), which have 
been developed under the EU Integrated Pollution Prevention and Control Directive (2008/1/EC) 
for a number of industrial sectors (cf. [23],[24]). Table 2 shows this preliminary general structure of 
these reference documents, which is not totally fixed yet and might change to some extent in the 
future. 
 
Table 2 General structure of sectoral reference documents (according to [25]) 
 

Key structure elements Defined content structure 

Executive summary 
 

Preface 

 Document status 
 Relevant legal background 
 Document objective 
 Sounce of information 
 Understanding and use of the document 
 Environmental indicators and benchmarks 

Scope  

General information 

 Economic data 
 Environmental issues 
 Current policies and practices regarding 

environmental and sustainable aspects 
 EMAS-repartition in the sector 

Available techniques reflecting Best Practice 
 Technique description 
 Achieved environmental benefits 
 Environmental indicators 
 Cross-media effects 
 Operational data 
 Applicability 
 Economics 
 Driving forces for the implementation 
 Reference organisations 
 Reference literature 

Emerging techniques/approaches 

Conclusion 
 

 
 
The heterogeneous nature of the construction sector, described by the variety of different stake-
holders with diverse interests, involved in multiple activities and construction life cycle stages is 
very challenging for the development of such a reference document. In particular, it is difficult to 
generalise the direct and indirect environmental impacts of the sector, to develop common strate-
gies and to communicate them target specific [3]. 



 

 
First, the main structure of such a document needs to be determined by splitting the whole con-
struction sector into sections. There are three main possibilities: according to the life cycle stages, 
to the construction activity types or to the stakeholders involved in construction activities. In all 
three cases there will be intersections between the sections regarding impacts on the environment. 
As stakeholders of the construction sector usually perform a range of different construction activi-
ties and this range differs from organisation to organisation, a clear allocation to a certain stake-
holder group might be difficult. The range of construction activities is very wide and therefore too 
voluminous to provide a transparent and clear guideline structure. As shown in Table 1 there is a 
number of life cycle stages and most stakeholders as well as construction activities can be as-
signed to one or several stages. Therefore, a general structure following the life cycle stages 
seems adequate. 
 
4.2 Characteristics of the reference document 
 
The reference document has to address the environmental aspects and impacts related to certain 
activities in each life cycle stage and needs to provide measures to individual stakeholders to 
reduce these aspects. To overcome the barriers SMEs have with the implementation of EMS in 
general, detected in 3.2, the sector specific guideline and provided measures should consider and 
include the following major characteristics: 
 

 The description of options should be: 
o clear 
o in detail 
o and easy to understand, 

so that they can be performed with the knowledge of an semi-skilled worker without 
required extra help and as little as much expenditure of time. 

 
 Additionally, the description should include detailed information about required time, human 

resources and expenses. 
 

 If nevertheless help is required, the guideline should provide contact details for free support 
connected to each measure. 

 
 For each measure, if available, the organisational benefits, such as return of investment as 

well as customer benefits should be pointed out and a proposal how to communicate these 
customer benefits. 

 
Furthermore sector-specific standardised indicators of significant environmental aspects, such as 
energy and material efficiency, emissions and waste and water consumption, make environmental 
improvements quantifiable and transparent. The integration of these indicators in the reference 
document allows SMEs measuring their own environmental performance and benchmarks within 
the company over time, compared to other companies within the sector as well as positioning their 
performances with respect to best practises [26]. 
 
5. Conclusion 
 
Significant barriers exist for implementation of EMS for SMEs, which can be partly reduced with the 
help of the here identified major characteristics of a guideline and included measures. 
 
Further research is needed in the field of SMEs in the construction sector and the attitudes of their 
owners/managers towards the implementation of formal EMS, their concerns and recognised 
barriers as well as their expected benefits. A Europe wide survey on the basis of those performed 
with SMEs, mentioned in the present paper, might provide the required information in this case. 
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