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Summary  
 
The continuous attention by the media, politicians and the public on issues such as climate change, 
resource efficiency and energy efficiency show that sustainability has become a broad societal con-
cern. Nowadays, anyone involved with the construction industry will have been confronted in one 
way or another with the concept of sustainability. Subsequently, growing attention has placed a 
greater pressure on construction companies to manage and communicate the sustainability perfor-
mance of their products, services and processes. 
 
While many definitions, tools and approaches exist, the concept of sustainability still remains elusive 
to many as these give little indication of how to apply the principles of sustainability in practice. It is 
becoming increasingly complex for metal façade builders to assess, manage and communicate the 
sustainability of their products, services and processes. Moreover, it is becoming more and more 
unclear for these companies what their specific influence and impact is on the sustainability of build-
ings as a whole. Subsequently, the metal façade builders that view sustainability as an opportunity are 
challenged with determining how the sustainability performance of their products, service and 
processes contribute to the economic performance of their company.  
 
This study has been commissioned by the VMRG, a trade association for the metal façade industry. 
The objective of this study is to give metal façade builders insight into the sustainability performance 
of their products and services, and how this performance might contribute to the economic perfor-
mance of their company.  
 
The results show that in order to achieve the objective it is important for metal façade builders to 
gain an understanding of their position in the construction process, their relationship with clients and 
other stakeholders, relevant decision making and the implications of contracting. Moreover, metal 
façade builders need to gain insight into the aspects which determine the sustainability performance 
of their products and services in sustainable building systems and life cycle assessments, and the 
context in which these are determined during the construction process. Lastly, metal façade builders 
have to understand the concept of developing sustainable business cases and business models, as a 
way to determine whether the sustainability of their products, services or processes contributes to 
the economic performance of their company.  
 
Based on the results and preconditions, a tool has been developed. The objective of the tool is to 
support metal façade builders in gaining insight into the sustainability performance of their products, 
services and processes, and how this performance might contribute to the economic performance of 
their company. The tool consists of a number of iterative phases; Prepare, Understand, Develop 
business cases, Design business model, implement and manage. The tool can be used both individu-
ally or in teams, as well as short and limited as long and extensive.  
 
With the tool metal façade builders are able to determine whether they can influence certain sustain-
ability aspect, or if their partners influence these aspects for them. Subsequently, metal façade builders 
can developed business cases, using the described sustainable value levers, in which they able to 
calculate or at least argue the possible contribution of the sustainability performance of their 
products, services and processes, to the economic performance of their company. Finally, metal 
façade builders will be able to select one or several business cases and (re)design their business model 
in such a way as to make sure these are reproduced on a regular basis.  
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1 Introduction 
 
In this introductory chapter the research approach of this study is presented. First, a brief description is given of the 
background and client of this study, followed by, a general definition of façades and sustainability to give an overall view 
of these important concepts. Subsequently, the research problem, questions and objectives are presented, and the chapter 
is finally concluded with a discussion of the research approach, research model and structure of this work.   
 

1.1 Background 
 
The continuous attention by the media, politicians and the public on issues such as climate change, 
resource efficiency and energy efficiency show that sustainability has become a broad societal con-
cern. In recent years sustainability has become increasingly important for companies across countries 
and industries. Although business managers may view sustainability in a myriad of ways, studies have 
shown that they are practically united in the view that sustainability, however defined, will be a sig-
nificant force in business and will have a determining effect on the future way companies think, act, 
manage and compete (Berns et al., 2009).  
 
Nowadays, anyone involved with the construction industry will have been confronted in one way or 
another with the concept of sustainability. This can be partly explained by the significant impact of 
the construction industry on issues such as energy consumption, resource consumption and waste 
production (Lichtenberg, 2005; Hildebrand, 2014). Growing attention has placed a greater pressure 
on construction companies to share information about their sustainability. This, in turn, has led to 
construction companies increasingly focussing on managing and communicating the sustainability 
performance of their products, services and processes.  
 
There are many construction companies that still regard sustainability as a side issue, and focus on 
complying with minimal legal and market requirements. However, there are also a growing number 
of companies that no longer consider sustainability as a threat that has to be addressed or a require-
ment that has to be complied with, but as an opportunity to improve their competitive advantage and 
economic success. Subsequently, these companies are looking for the right ways to apply the princi-
ples of sustainability in practice. 
 

1.2 Client 
 
This study has been commissioned by the VMRG, a Dutch trade association for the metal façade 
industry. The association consists of approximately two hundred companies which can be divided 
into members and partners. Members are metal façade builders which produce and build metal 
façades or metal façade elements companies, partners are companies which provide products or ser-
vices to these members.  
 
The association’s mission is to strengthen the position of the metal façade industry, their products 
and service, and to encourage innovation in the market. The VMRG looks after the interests of its 
members and partners, and ensures continuous innovation and promotion of the metal façade indus-
try. It also safeguards the quality of all products and services of its members and partners by managing 
their quality mark. As a trade association, the VMRG has the opportunity to develop knowledge and 
experience related to sustainable metal façades and metal façade builders, and how this can be applied 
in façade practice. Subsequently, the VMRG is in the position to share their insights in both the 
national and international façade industry.   
 

In line with their mission to strengthen the positon of the metal facade industry, the VMRG has 
initiated a subsidised innovation project. Their goal is to enable the metal façade industry, their 
members and partners, to take advantage of their strengths and opportunities, counter threats if 
possible and minimize or reduce their weaknesses related to sustainability. This study was part of that 
larger innovation project and is focussed on the sustainability performance of metal façade products, 
services and processes, and how this performance might contribute to the economic performance of 
metal façade builders. 



12 
 

1.3 Defining façades  
 

The oldest reason for constructing buildings is protection from weather and danger outside. Besides 
this protective function, various other functions have been added throughout time like those related 
to comfort, well-being and sustainability. The façade can be defined as the separating and filtering 
layer between outside and inside. The design and construction of the façade is highly dependent on 
the outside conditions and inside requirements. The greater the difference between these two, the 
greater are the technical measures required to create the desirable conditions necessary for occupying 
the building (Herzog, 2004; Klein, 2013). Herzog (2004) stated the façade has protective and regula-
tory functions to fulfil inside requirements. In addition, supplementary measures and services can be 
added to enhance the functionality of the façade. These measures can be added on the inside, outside 
or integrated in the façade. In the figure this is illustrated, with the outside and inside of the building 
as well as the façade as separating and filtering layer.   
 

 
 

 

Figure 1.1 Façade functions reproduced based on Herzog (2004) 
 

1.4 Defining sustainability 
 

The concept of sustainability has become increasingly complex because of its numerous definitions 
and the emergence of various, often conflicting, ideas, visions and approaches. Depending on the 
individual or organisation and what they find important, their concept of sustainability is likely to 
vary from others. In general, sustainability can be defined as the ability of a system to continue exist-
ing in its present condition for an extended period of time. Although sustainability is sometimes 
presented as the preservation of a fixed state, it should not be seen as constancy. Even the most 
pristine ecosystems are in permanent states of change, involving renewal and destruction of compo-
nents, adapting to changes in their environment and coevolving with it (Gallopin, 2003).  
 

The concept of sustainable development is different from that of sustainability in that the word 
‘development’ clearly suggests the idea of directional and progressive change. It can be seen as a 
process that aims at reaching sustainability as its end state. There are many different definitions of 
sustainable development, e.g. Parkin (2000) refers to more than two hundred. The most prominent 
definition comes from the World Commission on Environment and Development, which defines it 
as ‘development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs’ (WCED, 1987). Thus, the concept of sustainable development 
includes satisfying human needs and requirements (i.e. quality of life) on the one hand and those of 
intra- and intergenerational ethics on the other (i.e. being fair to other and future citizens). Sustainable 
development implies the need for integration across social, economic and environmental dimensions, 
as well as across different time and space scales. It recognises the inseparable link between these 
dimensions and advocates full consideration of these three components to ensure that none nega-
tively impact the others (Lützkendorf, Lorenz, 2005).  
 

The concept of corporate sustainability emerged when the concepts mentioned above  were being 
adopted in corporate practices. Although a general understanding of the concept has started to 
develop this does not mean that there is a consensus on language and terms. In general corporate 
settings, corporate sustainability is often referred to as Corporate Social Responsibility (CSR). In 
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some manufacturing companies sustainability may be covered by the term Health, Safety and Envi-
ronment (HSE) and in financial companies by the term Environmental, Social and Governance 
(ESG) (Sommer, 2011). Depending on the individual and the context in which it is used these terms 
may or may not mean the same. Schaltegger and Wagner (2006) give a general definition of corporate 
sustainability as ‘dealing with both the analysis and management of the effects of environmental and 
social activities on the competitiveness and economic success of a company, as well as with the 
analysis and management of the social and environmental effects of business activities’. 
 

1.5 Research problem  
 

Although it is commonly accepted that there are no identical parcels of land in the world and that 
every country is unique, there are common approaches to appraising or valuing property and analys-
ing property value across the world. However, it appears that sustainability has not followed this 
trend (Reed et al., 2009). A study undertaken by the British Engineering and Physical Sciences 
Research Council identified more than 600 tools that assessed or evaluated in some way the environ-
mental, economic or social dimensions of sustainability (BRE, 2004).  
 

When developing tools for determining the sustainability of buildings, or building related products 
or services, organisations across the world have often opted for custom-made tools. In addition, most 
countries have their own standards and initiatives related to sustainable building, their own databases 
for sustainability related information and their own labelling and certification systems. It can be 
argued that the individual characteristics of each country, such as climate and building culture, neces-
sitate a specific tool for that specific country. However, this also means that to varying degrees these 
tools can differ with regard to what they actually asses or evaluate and whether the results can be 
compared to those of other tools (Reed et al., 2011).  
 

While many tools, definitions and approaches exist, the concept of sustainability still remains elusive 
to many as these give little indication of how to apply the principles of sustainability in practice. 
Companies can be sustainable in many different ways, by producing sustainable products, providing 
services that make others sustainable, or by making their own business process sustainable or pro-
cesses in other parts of their value chain (Henriksen et al., 2012). However, although sustainability 
may improve the competitiveness and economic success of companies, it is important to note that it  
does not under every circumstance, nor does it happen automatically without the necessary manage-
ment (Schaltegger, Synnestvedt, 2002).   
 

It is becoming increasingly complex for metal façade builders to assess, manage and communicate 
the sustainability of their products, services and processes. Moreover, it is becoming more and more 
unclear for these companies what their specific influence and impact is on the sustainability of build-
ings as a whole. Subsequently, the metal façade builders that view sustainability as an opportunity are 
challenged with determining how the sustainability performance of their products, service and 
processes contribute to the economic performance of their company. 
 

1.6 Research questions 
 

 
(1) What is the market environment for the metal façade industry? 
 

(2) How is the metal façade industry organized? 
 

(3) What are the common methods for determining the sustainability performance of buildings and façades? 
 

(4) Which aspects determine the sustainability performance of façade products and services? 
 

(5) What is the general relationship between the sustainability performance of products, services and processes, 
and the economic performance of companies? 
 

(6) How can metal façade builders use the sustainability performance of their products, services and processes, 
in such a way that contributes to the economic performance of their company? 
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1.7 Research objectives 
 

 

(1) The first objective of this study is to give metal façade builders insight into the sustainability performance of 

their products and services in an (inter)national context, and their impact on the sustainability of buildings. 
 

(2) The second objective of this study is to give metal façade builders insight in how  the sustainability performance 

of their products, services and processes might contribute to the economic performance of their company.  
 

 

1.8 Research approach  
 
This study is conducted in line with the reg-
ulative cycle developed by Van Strien (1986), 
which is a basic pattern for solving problems 
in practice. The first phase comprises of the 
definition of the research problem, including 
forming an overall view of the context in 
which the problem needs to be solved. Next, 
in the analysis phase the causes of the re-
search problem are diagnosed and the crite-
ria for the to be designed solution are deter-
mined. The design consist of designing the 
solution and the process by which it will be 
implemented. After the solution is validated, 
it will be implemented in practice during the 
realisation phase. The implemented design 
will then be evaluated to check whether the 
problem has been solved. 
 

1.9 Research model 
 
In line with the research questions and objectives a research model has been developed. Since this 
study is conducted for a trade association, it is important to gain further insight into the metal façade 
market and practice, and the metal façade builders active in this industry (research questions 1, 2).  
 
Subsequently, a study is conducted aimed at finding the most commonly used methods for determin-
ing the sustainability performance of buildings and façades, in both a national and international 
context (research questions 3). These methods are analysed to identify which aspects determine the 
sustainability performance of façades, and what their impact is on the sustainability of buildings as a 
whole (research question 4). Subsequently, these results will be combined with the insights gained 
into the metal façade practice, and used to give metal façade builders insight into the sustainability 
performance of their products and services in both a national and international context, and their 
impact on the sustainability of buildings as a whole (research objective 1).    
 
Moreover, a study is conducted aimed at finding the general relationship between the sustainability 
performance of products, services and processes, and the economic performance of companies 
(research question 5). These results are translated and operationalised to be useful for metal façade 
builders (research question 6). Finally, these results will be combined with the insights gained into the 
metal façade practice, and used to give metal façade builders insight into ways the sustainability per-
formance of their products, services and processes, might contribute to the economic performance 
of their company (research objective 2). 

  

 

 
 

 

Figure 1.2 Regulative Cycle (Van Strien, 1986) 
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1.10 Structure of this work 
 
This report comprises several chapters. In this introductory chapter the research approach was 
presented. A brief description was given of the client of this study, followed, by a general definition 
of façades and sustainability to give an overall view of these important terms. Subsequently, the 
research problem, questions and objectives were presented, after which, the research approach and 
model was discussed.  
 
In the second chapter information is presented about the metal façade market to give a general view 
of the market environment for the metal façade industry, The market prognoses for the main 
property segments are presented, followed by, a discussion of metal façade builders and an overall 
view of their revenue and cost structure. Finally, using this information is it possible to give an indi-
cation of the market developments for this industry. This second chapter focusses on answering the 
following research question: What is the market environment for the metal façade industry?  
 
The third chapter goes further into the characteristics of the metal façade industry and metal façade 
builders. A distinction is made between two types of metal façade projects, which will be discussed 
throughout the chapter and may function as a starting point for metal façade builders to determine 
their specific characteristics. Subsequently, a description is given of the construction process, stake-
holders, decision making and contracting. This third chapter focusses on answering the following 
research questions: How is the metal façade industry organised? 
 
In the fourth chapter information is presented of the sustainability performance of façades, in both 
a national and international context, and their impact on the sustainability of buildings as a whole. 
The most commonly used methods for determining the sustainability of buildings and façades are 
discussed, followed by, the impact of façades and the aspects which determine the sustainability 
performance of façades in these methods. This fourth chapter focusses on answering the following 
research questions: What are the common methods for assessing or evaluating the sustainability 
performance of buildings and façades? Which aspects determine the sustainability performance of 
façade products and services? 
 
The fifth chapter is focussed on the business of sustainability, and specifically how the sustainability 
performance of products, services and processes might contribute to the economic performance of 
the companies. Some sustainability strategies are described to give an overall view of the various ways 
sustainability can be integrated in companies. Next, business cases and several sustainable value levers 
are presented, after which, business models and change models are discussed. cases and several 
sustainable value levers are presented, after which, business models and change models are discussed. 
Finally, the innovation characteristics and capacities of small, medium and large sized companies are 
described. This chapter focusses on answering the following research questions: What is the general 
relationship between the sustainability performance of products, services and processes, and the 
economic performance of companies? How can metal façade builders use the sustainability 
performance of their products, services and processes, in such a way that contributes to the economic 
performance of their company? 
 
In the sixth chapter a tool is designed based on the results from the previous chapters. The most 
important results are briefly summarized, followed by, the objective of the tool, the target audience 
and the preconditions for the tool are discussed. Subsequently, the tool itself is described and the 
validation and implementation is discussed.  
 
Finally, in chapter seven the conclusions and recommendations of this study will be presented. First, 
conclusions will be presented with reference to the research objectives, after which, policy and 
research recommendations will be discussed with reference to the research questions.   
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2 Metal façade market  
 
In this chapter information is presented about the metal façade market to give a general view of the market environment 
for the metal façade industry. First, market prognoses for the main property segments are presented, after which, metal 
façade builders are discussed and an overall view of their revenue and cost structure is given. Finally, using this 
information it is possible to give an indication of the market developments for this industry. This chapter focusses on 
answering the following research question: What is the market environment for the metal façade industry? 
 

2.1 Property market 
 
The property and façade markets are highly interconnected as developments related to the construc-
tion, renovation and maintenance of residential and non-residential buildings have an direct impact 
on the specific façades and façade builders involved. This may be partly explained by the dominance 
of wood and PVC in the residential segment and aluminium in the non-residential segment. In the 
next paragraphs market prognoses are presented for the main property segments.  
 
Residential segment 
The growth of the residential 
building stock is strongly con-
nected to the growth of the 
number of households. In re-
cent years the construction of 
new residential buildings has 
not been sufficient to cover the 
increase in households. In addi-
tion, the number of households 
is estimated to increase between 
2012 and 2020. Therefore, it is 
estimated that the construction 
of residential buildings will be 
higher between 2015 and 2018 
to make up for the difference 
between supply and demand. 
After 2018 the growth of the 
residential building stock will 
again be around the level of the 
growth of households. 
 
When expressing the construction of buildings in money, the number of buildings is combined with 
the quality of these buildings. It is estimated that the quality will slightly decrease the next few years 
due to the economic conditions, but in the years after will increase again due to increased require-
ments of regulations and the market. On the long term the share of the residential buildings reno-
vation will increase at the expense of the new construction of these buildings (figure 2.1). 
 
Non-residential segment 
The construction of non-residential buildings is cyclical in nature and moves in conjunction with 
market conditions. The construction of non-residential buildings is estimated to stabilize on a lower 
level than before the economic crisis. In recent years the largest share of new non-residential buildings 
has been for the market sector. However, in the coming years the construction for this sector is 
estimated to decrease (figure 2.2). The first reason is the current surplus of these type of buildings. 
In addition, the working population is reaching its peak, meaning the most important reason for 
increasing the building stock for the market sector is disappearing. It could even be stated that due 
to innovations in workplaces the demand for non-residential buildings might start to decrease. 
Because the construction of non-residential buildings for the budget sector has been relatively low in 
recent years, it is expected this will increase in the years to come (figure 2.2).  
 

 

 
 

   New construction  Renovation  Total  
  

Figure 2.1 Residential building production (prices 2011, in million euro’s,  
exclusive VAT)  (Bouwkennis, 2013b) 
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In contrast to the decrease of non-residential buildings for the market sector, the renovation of these 
buildings is estimated to increase (figure 2.3). This is mainly because of current market conditions, 
continuously increasing requirements and locational friction between supply and demand. The reno-
vation of non-residential buildings for the budget sector  is estimated to remain stable (figure 2.3).  
 

 
 
 

Market sector new construction 
Budget sector new construction 

 

 
 

 

Market sector renovation 
Budget sector renovation 

 

Figure 2.2 New non-residential production (prices 2011, in 
million euro’s, exclusive VAT) (Bouwkennis, 2013b)      

  

Figure 2.3 Renovation non-residential buildings (prices 2011,  
in million euro’s, exclusive VAT) (Bouwkennis, 2013b) 

 

 

 

 
 

Figure 2.4 Estimated maintenance of residential buildings (prices 
2011, in million euro’s, exclusive VAT) (Bouwkennis, 2013b)      

  

Figure 2.5 Estimated maintenance of non-residential buildings 
(prices in million euro’s, exclusive VAT) (Bouwkennis, 2013b) 

 

Maintenance segment 
The maintenance of residential buildings is mostly determined by the consumption behaviour of 
households. Because it is estimated that the purchasing power will not grow significantly in the next 
few years, also the maintenance of residential buildings is predicted to be under pressure. However, 
since the maintenance of buildings cannot be postponed indefinitely there will be a slight growth in 
the coming years (figure 2.4). The maintenance of non-residential buildings is mostly determined by 
economic growth. Because the economy is estimated to grow slightly, also the maintenance of non-
residential buildings is predicted to grow slightly (figure 2.5) (Bouwkennis, 2013a, 2013b). 
 

2.2 Metal façade market  
 
As the property and façade markets are highly interconnected, the market for metal façades has aslo 
been declining for the past few years. Due to the limited availability of reliable market information, 
this study has focussed on the aluminium and steel segments of the façade market. The market for 
metal façade has been declining from about 910 million euros in 2009, to about 620 million euros in 
2014 (VMRG, 2014). Similarly, the number of  members of the VMRG has been declining from 
about 120 in 2009, to about 90 in 2014. Considering the prognoses of the main property segments, 
the aluminium and steel façades segments are unlikely to grow during the next few years. In the 
following paragraphs, the revenue and cost structures of metal façade builders are presented which 
will give more insight into metal façade builders and their relationship with property segments.    
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The members of the VMRG are metal façade builders 
which produce and build metal façades or metal 
façade elements. In recent years the Economic Insti-
tute for Construction (EIB) has performed various 
benchmark studies among the members of the 
association. The most recent benchmark was done in 
2013, based on data from 2012. The results were pre-
sented in two revenue classes, lower and higher than 
seven million euros. At the time of the benchmark 
there were 91 members associated with the VMRG, 
63 members with revenues lower than seven million 
and 28 members with revenues higher than seven 
million. The number of members that participated 
were enough to calculate average results that are 
representative for both revenue classes (EIB, 2013).   
 

The 91 members of the VMRG can be divided into 
several categories based on their revenue and number 
of employees (figure 2.6) (EIB, 2013). Companies 
with less than 250 employees and a revenue less than 
50 million euros are considered small or medium 
sized companies, all companies above this limit are 
considered large companies. As shown on the right, 
most of the members can be described as either small 
or medium sized companies, and only a few as large. 
 
Costs 
The 29 members that participated in the benchmark study had a total cost of about 330 million euros.  
The largest share of the total cost was the purchase of materials with 47% for both revenue classes. 
Wages were also a large share with 26% for smaller members (revenue ≤7 million euros) and 23% 
for larger members (revenue >7 million euros). Next, outsourcing accounted for almost 9% of the 
total cost in smaller members and more than 16% in larger members. The costs of operations (e.g. 
drawing, planning, production, assembly and transport) were only a small share of the total costs with 
almost 9% for smaller members and approximately 3% for larger members. The remaining costs were 
only a small share of the total cost with approximately 9% in smaller members and 3% in larger 
members (figure 2.7) (EIB, 2013).  
 

  
 

Figure 2.7 Division of costs for smaller VMRG members (left) and larger VMRG members (right) (EIB, 2013) 
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Figure 2.6 VMRG members by their revenue in mil-
lion euros and estimated number of employees, between 
brackets are the number of members that participated in 
the benchmark study (EIB, 2013) 
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Figure 2.8 Division of revenues for smaller VMRG members (left) and larger VMRG members (right) (EIB, 2013) 
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Revenues 
The 29 members that participated in the benchmark study had a total revenue of about 333 million 
euros. The difference between the total cost and revenue is relatively small with 1% for smaller 
members (revenue ≤7 million euros) and 0.8% for larger members (revenue >7 million euros). In 
addition, 9 of the 29 companies participating in the benchmark study registered a loss in 2012. 
 
The largest share of the total revenue was realised by larger members with approximately 86% (288 
million euros) and a smaller share by smaller members with about 14% (45 million euros). In other 
words, about 86% of the total revenue was realised by about 30% of the members. Moreover, the 
largest share of the total revenue was provided by national façade activities (90%) and just a small 
share by international façade activities (4%) or activities not associated with metal façades (6%). 
 
Similar to previous years, the members mainly focussed on a number of market segments (figure 2.8). 
New construction accounted for approximately 81% of the total revenue of smaller members (reve-
nue ≤7 million euros) and 83% of larger members (revenue >7 million euros). The remaining 19% 
and 17% were received for renovation or maintenance activities. Next, the non-residential market 
accounted for about 66% of the total revenue of smaller members and 67% of larger members. 
Moreover, the window and doors segment accounted for approximately 79% of the total revenue of 
smaller members and 62% of larger members. Lastly, contractors were the dominant clients for both 
revenue classes, with smaller shares of revenues being received from private clients or others such 
corporations (EIB, 2013).   
 

2.3 Conclusion 
 
This chapter was focussed on answering the following research question.  

 
 
What is the market environment for the metal façade industry? 
 

 
In this chapter an overview was presented about the market environment for the metal façade 
industry. At the time of the benchmark the difference between the total cost and revenue were rela-
tively small, and about a third of the participating metal façade builders registered a loss. Since then 
the metal façade market has declined even further which means it remains a challenging environment 
for the metal façade builders active in this industry. In addition, the prognoses for the property 
segments in combination with the benchmark results, show that the main market segments for metal 
façade builders are estimated to decline even further or stabilize on a significantly lower level than 
before the economic crisis.  

 
Despite the market developments there are several opportunities for metal façade builders. Some 
strategies might be to shift their focus from the current main market segments (mainly new con-
struction, non-residential) to other market segments (renovation/maintenance, residential), entering 
new market segments with new products (such as combining façades and building installations) or 
new services (such as product service systems), entering entirely new markets with new products or 
services (transportation, maritime, industrial) or increasing their focus on international markets.  

 
The current market environment might be a strong incentive for metal façade builders to rethink 
their strategy and develop new products, services or processes. However, this will require a certain 
amount of vision, skills, resources and planning, which may no longer be available to all metal façade 
builders after recent years. Several metal façade builders have indicated a decrease in revenues has 
forced them to take measure to reduce costs. Some of these companies also indicated to no longer 
have the necessary resources to innovate, and will need time in order to start gathering these. This 
also means the VMRG’s mission to encourage innovation in the market will remain challenging, as 
will the adoption and implementation of the tool developed in this study.  
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3 Metal façade practice 
 
The previous chapter gave more insight into the market environment for the metal façade industry. This chapter goes 
further into the characteristics of the metal façade industry and metal façade builders. First, a distinction between two 
types of metal façade projects is presented, which will be discussed throughout the chapter and may function as a starting 
point for metal façade builders to determine their specific characteristics. Subsequently, a description is given of the 
construction process, stakeholders, decision making and contracting. This chapter focusses on answering the following 
research question: How is the metal façade industry organized? 
 

3.1 Introduction 
 
The members of the VMRG are metal façade builders which produce and build metal façades or 
metal façade elements. These companies are required to have at least an acquisition, design, engineer-
ing, drawing, planning, purchasing, manufacturing, assembly, maintenance and aftersales function. 
However, the last three functions can be completely outsourced to other companies. Although all 
members have the same core functions and are associated with the same trade association, there may 
be significant differences between these companies and their projects.  
 
This study is aimed at giving metal façade builders insight into the sustainability performance of their 
products and services, and how this performance might contribute to the economic performance of 
their company. In order to achieve this objective it is necessary to gain a further understanding of 
metal façade practice, including the position of metal façade builders in the construction process, 
their relationship with clients and other stakeholders, relevant decision making and contracting.   
 
The significant differences between the various metal façade builders and their façade projects, 
however, mean there may also be significant difference between their ability  to influence the sustaina-
bility of the building as a whole, and their ability to convert the sustainability performance of their 
products and services into economic performance for their company. As a starting point to support 
metal façade builders in determining their specific characteristics, the two main types of metal façade 
projects are presented in the following paragraphs and discussed throughout this chapter.  
 

3.2 Façade projects 
 
There are two main types of metal façade projects, namely generic metal façade projects and special-
ised metal façade projects. It is important to understand these are in no way mutually exclusive and 
metal façade builders may be focused on both types of metal façade projects.  
 

Generic metal façade projects 
Before the construction project starts, most façade profile systems are designed project independent 
by façade system suppliers. These companies design, develop and sell profile systems for different 
metal façade products with a range of shapes, colours and surface treatments. These ensure a degree 
of freedom in the design and construction process. In addition, it is possible to developing a profile 
system for specific construction projects. However, these project specific systems are still developed 
in such a way that these can be produced and build by multiple façade builders. Due to the generic 
nature of these metal façades or façade elements, these can be produces by numerous metal façade 
builders, and metal façade projects using these products are therefore specified as being generic. 
 
In these projects metal façade builders produce and build metal façades or metal façade elements, 
based on profile systems from system suppliers. Although system suppliers are often responsible for 
product innovations, metal façade builders may use their knowledge and experience as façade engi-
neers in each of these projects. In generic metal façade projects metal façade builders are often 
involved after the construction projects is tendered. Since by then the requirements of the building 
and façades have already been determined and their products are similar to their direct competitors, 
competition is mainly derived from price. However, also other aspects may play an important role 
depending on the client and other stakeholders involved (e.g. regional proximity, customer relations). 
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Specialised metal façade projects  
Before or during the construction project, façade builders may develop their own façade systems. 
These systems can either be based on profile systems from system suppliers or use new profile 
systems developed by façade builders, possibly in cooperation with certain system suppliers. Due to 
the specialised nature of these façades or façade elements, these can only be produced and build by 
a select number of metal façade builders, and metal façade projects using these products are therefore 
specified as being specialised.  
 
In these projects metal façade builders develop, produce and build metal façades or metal façade 
elements, often focussed on a specific niche such as high rise buildings or glass solutions. Since these 
projects involve specialised products or services, metal façade builders are responsible for product 
innovations, possibly in cooperation with other partners. In specialised metal façade projects the 
metal façade builder is often involved during design to support designers with integrating their spe-
cialised products in the design of the building. Subsequently, the metal façade builder may be directly 
contracted by the client or indirectly by a general contractor. Due to the specialised nature of their 
products or services and their position in the construction process, competition may be derived from 
both the performance and price of their product, but also other aspects may play an important role 
depending on the client and stakeholders involved (e.g. integrative design, service, reliability). 
 

3.3 Construction process  
 
The construction process is a sequence of activities for briefing, designing, constructing, using and 
disassembling buildings. In order to keep this process manageable and controllable it is divided into 
several phases which have been described extensively in literature (BNA, 2014; RIBA, 2013; Klein, 
2013). In the following paragraphs the various phases of the construction process are described in 
their traditional sequence, as this is mostly applied in this industry (figure 3.1).  
 

 
 

Figure 3.1 Different phases in the façade design and construction process with activities (adapted from Klein, 2013) 
 

Preparation and briefing 
In the preparation and briefing the project is strategically appraised and defined. The phase starts 
with the development of some alternative options, after which a feasibility study is conducted and an 
alternative is chosen. This phase will result in a functional, technical, legal, financial, and urban 
framework in which all future construction decisions and activities will take place. 
 
Concept, developed and technical design  
Based on the framework developed previous phase, the spatial, functional, technical and organisa-
tional plans are developed during the architectural design. The phase starts with a concept design 
which is further developed into a developed design, which in turn, is further developed into technical 
design. The design will finally be detailed in such a way that the official institutions can give their 
approval. Finally, all details of the building are specified and the tender documents are created.  
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There is always an individual or organisation influencing façade decisions during this phase. Whether 
it is an architect in relatively simple construction projects, or a façade advisor, façade builder or façade 
system supplier in more complex projects. In generic metal façade projects system suppliers often 
advise and try to convince designers to prescribe their specific profile systems. In these metal façade 
projects it may also be beneficial for metal façade builders to be involved in this phase, however, this 
is no real guarantee as their (further) involvement and compensation is determined during tendering. 
On the contrary, in specialised metal façade projects it is essential for metal façade builders to be 
involved as their specialised products need to be integrated into the design.  
 
Tendering 
Depending on the chosen contracting strategy, the tendering will take place sometime during the 
construction process. Tendering should lead to binding agreements regarding the construction con-
ditions, construction sum, starting date, completion date, and various other administrative and tech-
nical provisions. In the traditional construction process tendering will be based on extensive specifi-
cations and technical drawings, and done between the design and construction phase. However, 
depending on the contracting strategy it is also possible for tendering to be based on other infor-
mation such as performance specification and be done earlier in the construction process.  
 
Construction  
In the construction phase the building will be constructed. Before the actual construction begins the 
technical design has to be further developed into production and construction drawings. The con-
struction system and logistical process will be further elaborated in budgets and planning. The main 
contractor will start gathering materials and equipment and start contracting sub-contractors. When 
the preparations are finished the construction of the building starts. In a number of cases the con-
tracting parties may make inquiries to deviate from the original drawings and specifications. In some 
cases these deviations may be accepted, which will lead to the use of different products as previously 
prescribed. This phase is finally with the handover of the building to the client.  
 
After the metal façade builder is contracted, these will engineer, produce and assemble their metal 
façades or metal façade elements. In the next three paragraphs the activities metal façade builders 
conduct during the construction phase are described, these are similar in both type of façade projects.  
 
Construction – façade execution design 
In the execution design phase, the façade builder has to execute a number of internal design steps. 
First, the basic project design is developed based on the final documents of the architect from the 
previous design phases. In the beginning of the execution design certain decision have to be made 
due to required delivery times of certain products. Next the design is elaborated and completed which 
has to be approved by the architect or other consultants which may take additional time. Finally, the 
production and assembly design starts which is very complex and time consuming and requires a lot 
of knowledge and experience. To a large extent, façades are standardized building products. This is 
because the performance of the façade has to be guaranteed, which can only be achieved by testing.  
 
Construction – façade production  
During the production phase the façade builder receives profiles and fitting from the system provider 
which are cut, milled and coated. At this point of the process the design is ‘frozen’ because changes  
at this point are virtually impossible and if done cause tremendous logistical effort and costs. 
Depending on the facilities of the façade builder the façade is manufactured and pre-assembled in 
the factory as much as possible. The quality is easier to monitor and the factory offers dry, clean and 
controllable working conditions.  
 
Construction – façade assembly 
The final assembly phase is an important step in the overall construction process of buildings. After 
the façade has been installed all interior work can be executed independently of weather conditions. 
The complexity of the façade is that it is connected to all the other components of the building, such 
as the structure, roof, services and infill. All the parameters concerning the assembly of the façade 
have to be taken into account in the preceding phases.  
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Use  
During the use phase the building will be used, maintained and operated. Although the changing 
needs of users will generally mean requirements will increase throughout time, the performance of 
buildings and façades will remain the same or will start to deteriorate due to aging and degradation 
of products. Although this deterioration will always occur, the start and rate of this deterioration are 
controllable. This means it is important to decide the desired performance of buildings and façades 
at the start of the use phase and which measures are to be taken during the use phase to return to a 
higher performance. These measures, e.g. maintenance, cleaning and replacement, are considerable 
costs issues that must be taken into account in the preceding design phases.  
 
End-of-life 
There will come a time the building will no longer be able to deliver the required performance making 
it necessary to make decisions regarding the future of the building. There are a number of possibilities 
ranging from a simple or significant renovation, changing its use or disassembling the building.  
 

3.4 Stakeholders  
 
There are many individuals and organisations involved throughout the construction process. These 
stakeholders often have their own interests, and conflicts will likely occur at some point during the 
construction process. Although the relevance of certain stakeholders and their relationship with metal 
façade builders is highly dependent on the specific situation, it is possible to give some insight into 
the main stakeholders. Subsequently, metal façade builders may make adjustments or additions based 
on their specific context.  
 
Client and investor 
The client and investors of a construction project can be divided in consumers and organisations, 
and both are often involved during the entire construction process. Organisations can be further 
divided in the industrial market, reseller market and government market.    
 
The industrial market comprises of those companies that buy products or services to enable them to 
produce other products and services. These clients are often focussed on the longer term, and 
therefore products and services which may have a positive effect on the use of the building. Next, 
the reseller market consist of companies that buy products and services to resell them to other parties. 
These clients ar e often focussed more on the shorter term, and therefore on products and services 
which may have a positive effect on the short term valuation of the building. Finally, the government 
market concerns government agencies that purchase products or services to enable them to carry out 
their activities. Although organisations in the first two markets will normally focus on the long or 
short term financial aspects and financial returns of a construction project, organisations in the third 
market will also need to consider the interests of the society as a whole. 
 
Architect and consultants 
Architects and consultants mainly contribute their professional knowledge to the project throughout 
the design, tendering and construction stages (Chinyio, Olomolaiye, 2010). The architect is the one 
to integrate the input of the different stakeholders in order to design and develop the building as a 
whole. Architects are often the central figure in the construction process and has influence on most 
decisions. Because the complexity of projects are continuously increasing, architects are increasingly 
relying on the expertise of other consultants. Currently, architect are mostly generalists with limited 
knowledge and expertise of specialised technical aspects, such as in the case of façades (Klein, 2013).  
 
Contractor 
Both the main and sub-contractors have to make sure that the construction project is completed 
within the time and cost, and according to the quality specified in the contract documents (Chinyio, 
Olomolaiye, 2010). A contractors main resource is his ability to organise and take on risk for his 
clients. His profit potential also lies in the difference between the agreed price and the actual con-
struction costs. Because, in most cases, he will try to translate the given specifications into the lowest 
construction costs, this can lead to conflicts with the other stakeholders (Klein, 2013).  
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Façade system supplier 
The system supplier needs to provide reliable products for producing and building the metal façades 
or metal façade elements. The façade system suppliers main focus is towards the architect, which 
makes decisions regarding the application of his products, and the façade builder who actually pro-
cesses and assembles it into buildings. In general,  façade systems are standardized building products. 
This is largely because the performance of the façade has to be guaranteed, which can only be 
achieved by testing the façade system for wind, water and air tightness as well as sound and thermal 
insulation, blast and burglar resistance and structural integrity (Klein, 2013).  
 
Façade builder  
The façade builder translates the architectural design into façade design and construction and has to 
guarantee the performance of the façades as a whole. The complex nature of façades and the integra-
tion of numerous subcomponents require a considerable amount of design, planning and logistics. 
In generic metal façade projects metal façade builders may try to establish relationships with 
architects, however, their clients are their main focus as these are responsible for their involvement 
in the project. In specialised metal façade projects the metal façade builder will try to establish 
relationships with both their clients and architects, since these are both responsible for their 
involvement.  
 
Users 
End-users of a construction project normally focus on the function of the building. The end-users 
of a building could include residents, tenants, operators, visitors and clients. End-users requirements 
and satisfaction are vital factors for the investment strategy of the owner or investor, because they 
put the project in effective use and provide the revenue streams that provide the return on investment 
of the project. Since each group of end-users have their own particular objectives for the building the 
construction stakeholders should take into consideration the need of every group of users, and when 
necessary incorporate their opinions in the building (Chinyio, Olomolaiye, 2010).  
 
Society  
Society has an interest in both projects which are privately or publicly owned. There are a number of 
groups working to protect the interest of society, such as governmental organisations, unions, trade 
associations, communities, et cetera. Their effort are mainly focussed on achieving sustainability in 
social, economic and environmental terms (Chinyio, Olomolaiye, 2010). The design and construction 
of façades is especially relevant for society as a whole due to the rather high impact of façades on the 
environmental, social and cultural value of buildings. 
 

3.5 Decision making 
 
There are a variety of factors influencing the decision making of individuals and organisations, and 
these are constantly changing and evolving. Kotler and Keller (2006) indicate private clients make 
decisions according to their own personality, cultural and social context, making it harder to define 
their specific purchasing process. Brummelhuis (2012) indicates organisational clients make decisions 
according to environmental factors (e.g. social, technological, economic, and political developments), 
organisational factors (e.g. policies, procedures, organisational structure), interpersonal factors (e.g. 
authority, status, persuasiveness) and individual factors (e.g. age, education, function, personality).  
 
During the construction process various decisions are made, involving various stakeholders, that have 
a significant impact on the further course and result of this process. Although the decision making 
process, the stakeholders involved and the importance of certain aspects are dependent on the situa-
tion, it is possible to give an overall view of the decision making units and decision making moments.   
 
Decision making units 
Decision making during the construction process is often complex and almost always involves more 
than one individual or organisation. These decisions are often in the hands of Decision Making Units 
(DMU), which is defined by van Weele (2010) as ‘all those individuals and groups who participate in 
the decision making process, who share some common goals and the risks arising from the decision’.  
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Although several DMU roles can be defined, multiple roles can be assumed by the same individual 
or organisation. Van Weele (2010) differentiates between five roles in the DMU: users, influencers, 
buyers, decision-makers, and gatekeepers. In addition, Kotler and Keller (2006) have added two more 
roles: initiators and approvers.  
 

 Initiators – those who request that something be purchased, who may be users or others.  

 Users – the individuals that will work with the product, either in an individual or group context.  

 Influencers – the influencers are able to affect the outcome of the purchasing process by means of 
solicited or unsolicited advice.  

 Buyers – buyers are not necessarily the same individuals as the users. In large organisations, it is 
often the buyer who negotiates with the supplier about the terms and conditions of the contract 
and who places the order.  

 Decision-makers – these are the professionals who actually determine the selection of product or 
service requirements and/or the supplier. Sometimes the decision-maker is a designer or the 
individual who controls the budget. 

 Approvers – these are the individuals who authorize on decision made regarding product or service 
requirements and/or on suppliers.  

 Gatekeepers – gatekeepers are the people who control the flow of information from suppliers 
towards the other members and vice versa. In some cases the gatekeeper may be the designer or 
the buyer, which will have the power to decide whether or not to circulate specific supplier 
documentation within the organisation.  

 
As the DMU has a decisive influence on decision making, it is important to know which individuals 
and organisations are involved. However, the DMU is not a fixed unit and the size and composition 
depends on the specific situation and will change during the construction process. In other words, 
certain individuals or organisations may be involved in the decision which product or service that 
should be purchased, but not the decision as to which supplier to purchase it from. This note is 
especially important for metal façade builders, since in the traditional construction process it is often 
the client or architect which decide which façades or façade elements should be used in for the build-
ing, while it is the contractor that decides which façade company is going to engineer, produce and 
assemble those façades or façade elements.  
 
Decision making moments  
A building is designed and constructed through a sequence of activities. As mentioned, throughout 
the construction process various stakeholders are involved during various decisions that have a 
significant impact on the further course and result of this process. As more and more decisions are 
made, these lead to a further specification and demarcation of the building. 
 
A case in point is deciding to construct a new building during briefing, this leads to a further specifi-
cation and demarcation of the possible design and construction activities, as using an existing building 
is no longer an option. Another example is deciding for aluminium or steel façade materialization 
during design, this leads to a  further specification and demarcation of the possible façade systems 
and companies, as using systems and companies offering other materializations are no longer an 
option. Although both these decisions may be changed during the construction process, there comes 
a moment these decisions are frozen and change is no longer a viable option.  
 

There are three decisions which have a crucial impact on the involvement of metal façade builders in 
the construction process (figure 3.2). In general, each decision is made by a DMU composed of 
different individuals or organisations, and with a different division of roles. The individuals or organ-
isations influencing decision making will also be different, as will the importance of specific product 
or service aspects. In the following paragraphs the three decisions are described, including a general 
description of the stakeholders involved and factors influencing these decisions.  
 
(1) The first decision is made during the preparation and briefing or design phase, and is related to 
which façade materials are going to be used. In general, the decision regarding materialisation is made 
by the architect or client, being influenced by their consultants such as technical or cost engineers. 
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The decision is often made based on aspects related to aesthetics, comfort, investment or operating 
costs, but this is highly dependent on the specific project and stakeholders involved. In addition, the 
client or architect may also have a personal preference for a certain materialisation.  
 

The decisions regarding the façade materialisation is important for the entire metal façade industry, 
as it determines their share of the total façade market. In general, this decision is influenced by system 
suppliers, trade associations, and the industry as a whole. 
 

(2) The second decision is made, depending on the complexity of the construction project, during 
the late design phase or early construction phase, and is related to which façade system from which 
supplier is going to be used. Depending on whether the decision is made during the design or 
construction, the decision will be made by the architect or client, or the main contractor. However, 
it is also possible a certain façade system is chosen during the design, but inquiries from the main 
contractor to deviate from the original drawings and specifications have been accepted by the client 
or architect, which may lead to the use of a different façade system. Similarly to the previous decision, 
this decision is often made based on aspects related to aesthetics, comfort, investment or operating 
costs, but this is highly dependent on the specific project and stakeholders involved. In addition, the 
client or architect may also have a personal preference for a certain façade system.  
 

Similarly to the decision regarding the façade materialisation, the decision regarding the façade system 
is important for the entire metal façade industry. First, it is important for system suppliers which are 
focussed on integrating their specific profile systems in the drawings and specifications of the build-
ing. Second, this decision is indirectly important for metal façade builders focussed on generic façade 
projects, as the selected profile systems may or may not be in their product range. Third, this decision 
is important for metal façade builders focussed on specialised façade projects, as their specialised 
façade products need to be integrated in the design, the drawings and specifications of the building. 
 

(3) The third decision is made during the early construction phase, regarding which metal façade 
builders is actually going to produce and build the metal façades or metal façade elements. This deci-
sion is often made by the main contractor based on aspects related to pricing, but also other aspects 
may play an important role such as their relationship with the metal façade builder, regional proximity 
or reliability. However, although this decision is often made by the main contractor, it is essentially 
the client or architect in the earlier decisions which determine the companies the contractor can now 
choose from. Obviously, this third decision is important for all metal façade builders.  
 

 
 

Figure 3.2 Decisions which have an important impact on the involvement of metal façade builders in the construction process.  
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3.6 Contracting 
 
In the previous pages insight was given into the position of metal façade builders in the construction 
process, their relationship with clients and other stakeholders, and decision making, all focussed on 
the traditional construction process. However, the chosen contracting strategy has a significant 
impact on these characteristics. Although the sequence of the construction process remains the same, 
the stakeholders and the decision making will change depending on the chosen contracting strategy. 
Several contracting strategies can be defined for construction projects (Cleton, 2013).  
 

 Traditional contract – the client contracts the different parties which take responsibility for their 
specific phase. The client needs to have sufficient knowledge and expertise since he takes on the 
risk of aligning these contracts and will often hire a specialised project manager. In general the 
client will be responsible for developing the project brief in cooperation with the architect. The 
architect and the other advisors are then responsible for the designing the building. Next the 
main contractor is responsible for the construction of the company. Finally, the client is respon-
sible for the maintenance and operation of the building.      

 Design and Build – the client is responsible for briefing, finance, maintenance and operation. 
The design and construction of the building is contracted to a single party.  

 Design, Build, Maintain – like the design and build contract the design and construction of the 
building is contracted to a single party. In addition, this party is also responsible for maintaining 
the building in accordance with the agreed performance. The client is still responsible for the 
briefing, finance and operation of the building.  

 Design, Build, Maintain, Operate – the client is only responsible for briefing and finance. The 
design, construction, maintenance and operation of the building to a single party. Since this 
contract includes a wide range of services the party taking on the contract will most often be a 
consortium consisting of multiple parties and disciplines.  

 Design, Build, Finance, Maintain and Operate – the responsibility for design, construction, 
finance, maintenance and operation of the building is contracted to a single party. In this case 
the client will actually not purchase a building as a product but a service for accommodation.  

 
In addition to different contracting strategies for construction projects, Klein (2013) defined four 
different contracting strategies for façade projects. Currently, about 80% of the metal façade projects 
use extensive specification, 15% use direct contract and 5% builder involvement (Klein, 2013).  
 

 Direct contract – the façade builder is involved from the early design phases of the construction 
process of the building and will negotiate a price for the later phases of the process. With this 
contracting strategy the façade builder has direct influence on the design and can anticipate on 
the future production, assembly and even maintenance and cleaning of the façade. 

 Functional specification – the façade is tendered on the basis of functional specification which 
only describe the functional performance of the façade. With this tendering strategy the façade 
builder has no influence on the functional design but can influence and decide the way in which 
these functionalities are realized. The façade builder can therefore compete on the basis of both 
investment costs as operating costs. In addition, similar to extensive specification also other 
factors such as reliability, assembly or previous experience can play a role. 

 Extensive specification – the façade is tendered on the basis of extensive specifications. With this 
tendering strategy the façade builder has no direct influence on the design. In general, this 
contracting strategy means the façade builder will primarily compete on investment costs, but 
also other factors such as reliability, assembly or previous experience can play a role.  

 Builder involvement – the façade is still tendered based on extensive specification. However, the 
façade builder is involved during the architectural design and may receive compensation for this.  

 Maintenance contract – after the façade is assembled there is the possibility for the façade builder 
to provide periodical checks and maintenance of the façade. This may be done by the same façade 
builder that manufactured and assembled the façade, other façade builders, or specialised (façade) 
maintenance companies. 
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3.7 Conclusion  
 
This chapter was focussed on answering the following research question.  
 

 
How is the metal façade industry organized? 
 

 
In this chapter an overview was presented about the characteristics of the metal façade industry and 
metal façade builders, including their position in the construction process, their relationship with 
clients and other stakeholders, decision making and contracting. However, the differences between 
the various metal façade builders and their façade projects, mean there may also be a significant 
difference between their ability to influence the sustainability of the building as a whole, and their 
ability to convert the sustainability performance of their products and services into economic perfor-
mance for their company. As a starting point to support metal façade builders in determining their 
specific characteristics, the two main types of metal façade projects have been presented and dis-
cussed throughout this chapter. 
 
It is important metal façade builders understand there are three decisions which have a crucial impact 
on the involvement of metal façade builders in the construction process. In general, each decision is 
made by a DMU composed of different individuals or organisations, and with a different division of 
roles. The individuals or organisations influencing decision making will also be different, as will the 
importance of specific product or service aspects. 
 
Moreover, it is essential metal façade builders understand certain individuals or organisations may be 
involved in the decision which products or services should be purchased and what requirements these 
should meet, and not the decision as to which supplier to purchase these from. This means that 
although metal façade builders in generic metal façade projects are often involved after the construc-
tion projects is tendered and mainly compete with the price of their products and services, other 
aspects have already played a crucial role for their involvement earlier in the construction process. 
Therefore, metal façade builders should prevent from focussing exclusively on competing with the 
price of their products and services, and thereby neglecting aspects which were decisive for their 
involvement in the first place. 
 
In the next chapter, the aspects which determine the sustainability performance of façade products 
and services are presented, including the moment during the construction process these are deter-
mined. Subsequently, metal façade builders may use the results from this chapter to determine 
whether they can influence these aspects, or if their partners influence these aspects for them. 
Subsequently, this will also have an impact on their ability to convert the sustainability performance 
of their products and services into economic performance for their company.  
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4 Sustainable metal façades  
 

The previous chapter gave more insight into the characteristics of the metal façade industry and metal façade builders. 
This chapter goes further into the sustainability performance of façades, in both a national and international context, 
and their impact on the sustainability of buildings as a whole. First, the most commonly used methods for determining 
the sustainability of buildings and façades are discussed, namely sustainable building systems and life cycle assessments. 
Subsequently, the impact of façades in these methods is presented, as well as the aspects which determine the sustainability 
performance of façades. This chapter focusses on answering the following research questions: What are the common 
methods for assessing or evaluating the sustainability performance of buildings and façades? Which aspects determine 
the sustainability performance of façade products and services?  
 

4.1 Introduction  
 

In recent years a clear link has started to emerge between the value of buildings and their sustainability 
features and performance. It can now be stated that sustainable buildings are more cost- and energy-
efficient, functionally effective, profitable and marketable than conventional buildings. In addition, 
these exhibit increased functionality, serviceability and adaptability, as well as increased comfort and 
well-being for its users. Subsequently, sustainable buildings offer loss prevention benefits, risk reduc-
tion potential and reduce negative impacts on the environment (Lorenz, Lützkendorf, 2008) (In 
appendix I an overview is presented of the historic development of sustainable building). 
 

Although sustainability is becoming increasingly important in the construction industry, there is no 
generally accepted definition of sustainability or sustainable buildings. Recent surveys (Bouwkennis, 
2012, 2013) show that construction companies often focus on specific aspects of sustainability such 
as saving energy or materials, indoor environment, maintenance, reuse or recycling. In other words, 
depending on the individual or organisation and the aspects they find important, their concept of 
sustainability varies from others. This means there is no unambiguous set of aspects which determine 
the sustainability performance of buildings, or building related products or services.  
 

Buildings are generally called sustainable once a sustainability label or certificate has been awarded. 
Although none of these labels or certificates actually define the term sustainability or sustainable 
building, these systems concentrate on a collection of aspects that are related to sustainability 
(Lichtenberg et al., 2011). Based on the most commonly used systems, it is possible to determine 
which aspects determine the sustainability performance of buildings, or building related products and 
services in these generally accepted systems.   
 

In the last few decades a considerable amount of methods and approaches have been developed for 
determining the sustainability performance of buildings, and building related products and services. 
This study is focussed on several sustainable building systems and life cycle assessments as these are 
most commonly used in both a national and international context.  
 

4.2 Sustainable building systems 
 

Sustainable building systems are constantly evolving to overcome their various limitations. The aim 
is to develop and implement a systematic approach to balance the ecological, social and economic 
dimensions of sustainability during the entire lifecycle of buildings. In addition, these systems have 
to be practical, transparent and flexible enough to be applicable to different buildings and situations. 
This means one of the main challenges for sustainable building systems is striking a balance between 
completeness in coverage and simplicity in use (Ding, 2008).   
 

The introduction of sustainable building systems has improved awareness about the sustainability of 
buildings and façades. In recent decades a significant number of systems have been introduced for 
determining the sustainability performance of buildings, and the content can vary greatly. In general, 
the purpose of these systems is to gather and communicate relevant information for making decisions 
during the various phases of the construction process. Moreover, their application give an idea of the 
different dimensions and components of sustainability and draw specific attention to considerations 
of the complete life cycle of buildings and façades (Hildebrand, 2014). 
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The content and characteristics of sustainable building systems have been extensively documented in 
literature (Haapio, Viitaniemi, 2008; Ding, 2008; Mateus, Bragança, 2011; Sev, 2011; Alyami, Rezgui, 
2012). In this study five sustainable building systems are discussed because of their common appli-
cation in a national and international context (figure 4.1) (Beyerle, Haux, Voβ 2013). In the next 
paragraphs each sustainable building system is described briefly. (in appendix II more information is 
presented regarding the categories and corresponding credits of each sustainable building system).  
 
 

   
 

Figure 4.1 Dominant certification systems in European countries (Beyerle, Haux, Voβ 2013). 
 

Building Research Establishment Assessment Method (BREEAM(-NL)) 
This system was launched in 1990 and became the first commercially available sustainable building 
certification system. It has been developed by the British Research Establishment (BRE) to ensure 
best practice throughout the life cycle of buildings and increase awareness of the impact of buildings 
on the environment. In 2008, the system was translated to the Netherlands and a Dutch variant of 
the sustainable building system was established. Both systems are divided into nine categories, which 
are divided into a number of credits. The final sustainability score is calculated by weighting and 
adding the achieved credits to produce a single overall score on a scale of Pass, Good, Very Good, 
Excellent, and Outstanding (DGBC, 2011; BRE, 2013).  
 

Leadership in Energy and Environmental Design (LEED) 
This system was launched in 1998 to improve the sustainability buildings and transform the market 
for sustainable buildings. It was developed by the United States Green Building Council (USGBC) to 
provide stakeholders with a framework for determining the sustainability of buildings. The system is 
divided into nine categories, which are divided into a number of credits. The final score is calculated 
by weighting and adding the achieved credits to produce a single overall score on a scale of Certified, 
Silver, Gold or Platinum (LEED, 2014).  

BREEAM 
 

DGNB 
 

HQE 
 

LEED 
 

N/A 
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Deutsches Gütesiegel Nachhaltiges Bauen (DGNB) 
This system was developed by the German Sustainability Building Council in cooperation with the 
German Federal Ministry of Transport, Building and Urban Affairs. It was launched in 2006 and is 
the only system that aims to aspect as much importance to the economic aspects of sustainable 
building as it does to ecological aspects. The system is divided into six categories, which are divided 
into a number of credits. The final score is calculated by weighting and adding the achieved credits 
to produce a single overall score on a scale of Bronze, Silver or Gold (DGNB, 2012).  
 

Haute Qualité Environmentale (HQE) 
This system was developed by the Haute Qualité Environmentale (HQE) foundation to improve the 
sustainability of buildings and monitor their impact on the environment. The system is divided into 
four themes and fourteen targets, which are further divided into credits. The final score is calculated 
by weighting and adding the credits for each target to produce a number of stars for each theme to 
produce a single score on a scale of Pass, Good, Very Good, Excellent or Exceptional (Cerway, 2013).  
 

Discussion 
When using sustainable building systems there are several constraints to keep in mind, and to present 
a more complete view some of these constraints will be discussed. One of the main constraints is 
that these assessments involve subjective ratings and depend above all on the planned function of 
the building and the social, economic and cultural context (Haapio, Viitaniemi, 2008). These systems 
focus on the assessment or evaluation of the design against a set of sustainability criteria. the actual 
performance of a building during its use is often different from the performance anticipated during 
the design of the building. This is partly because the actual performance depends on aspects such as 
the behaviour of occupants, whereas the anticipated performance is only based on assuming default 
patterns (Sev, 2011). This reveals the important and complex issue of the extent to which assessments 
can realistically and explicitly address the use of buildings.  
 

4.2.1   Façade impacts 
 

In sustainable building systems the sustainability performance is calculated by weighting and adding 
the achieved credits to produce a single overall score. In order to gain insight into the impact of 
façades and other building layers on the sustainability performance of buildings as whole, the impact 
of several categories on the individual credits of each sustainable building system has been estimated. 
The categories were defined in line with the concept of shearing layers, in which buildings are viewed 
as a set of layers that evolve in different timescales (brand, 1994). However, besides the various 
building layers, a category for the construction process has been added to include all aspects which 
are not related to the building or its location. The various categories are defines as follows: 
 
• Construction process, all aspects not related to the physical site or building, such as those related to 

management, logistics or purchasing.  
• Site, the geographical setting, urban location and legally defined lot.  
• Structure, the foundation and structural elements of the building such as columns, load-bearing 

walls and floors.  
• Façade, the separating and filtering layer between the outside and inside. 
• Roof, the exterior layer of the building, excluding the façades.  
• Services, the mechanical and electrical installations, such as the electrical and communication 

wiring and heating, ventilation and air conditioning installation.  
• Infill, the collection of walls, ceilings, floors and doors which do not have a structural function.  
 
The results of the analysis are presented in the figures on the next page (figures 4.2 and 4.3). In these 
figures the impact of each category on the sustainability score is presented, for each of the five 
sustainable building systems. The results show that approximately half of the sustainability score is 
determined by the categories Construction process and Site (figure 4.2). In other words, according to 
these sustainable building systems about half of the sustainability performance of buildings is 
determined by the construction process used to build the building and the site where it is located.  
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The remaining half of the sustainability score is determined by the various building layers, with the 
impact of each layer varying between the different sustainable building systems (figure 4.3). It is esti-
mated the façades are responsible for approximately 10-15% of the sustainability score of buildings. 
In addition, it is estimated that the structure is responsible for 1-5%, the Roof for 0-1%, the Services 
for 20-30%, and the Infill for 5-10%. Since this study is focussed on façades, the impact of façades 
in specific categories of the sustainable building system are presented on the right (figure 3.4). 
 

 
Figure 4.2 Estimated impact of Construction process, Site and Building on the sustainability performance of buildings  
 

 
Figure 4.3 Estimated impact of each predefined category on the sustainability performance of buildings 
 

4.2.2  Façade aspects 
 

In the analysis described in the previous paragraphs the impact of the façade on each individual credit 
of each system has been estimated. In order identify the aspects which determine the sustainability 
performance of façades, these credits have been analysed more in depth. Based on this analysis a 
number of aspects were identified, which can be further grouped into a number of categories: façade 
design, building design, design management and construction management. In the following para-
graphs the categories and corresponding aspects are discussed. 
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figure 4.4 Estimated impact of façades on each category of each sustainable building system. 
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Façade design 
The aspects in this category are determined by the design of the façade, independently from other 
building layers. In general, these aspects are determined by the company that developed the façade 
system (e.g. systems supplier or metal façade builder) and the designers that use these systems in the 
design of the building. As an example, the material impact of façades is determined by the façade 
system (from resource extraction, production, assembly, use, to end-of-life) in combination with the 
design of the façades in the building, such as their size and dimensions. 

 
 Material impact, i.e. the use of robust and appropriate life cycle assessment results and conse-

quently the specification of construction materials with a low impact over the full life cycle. 

 Material sourcing, i.e. responsible ingredients, extraction and sourcing of materials. Important 

aspects include material ingredients reporting and optimisation, supplier sustainability reporting 

and leadership extraction practices. 

 Environmental declarations, i.e. the use of products and materials for which life cycle information 

rewards the selection of products that have verified environmental life cycle impacts. 

 Robustness, i.e. the adequate protection of elements of the building. Important aspects include 

minimising the frequency of replacement and maximising material optimisation. 

 Insulation, i.e. the use of thermal insulation which has been responsibly sourced.   

 Air permeability, i.e. the air permeability of the façade which has a major impact on the exchange 

of air in the building and the energy performance of the building.  

 Solar gains and heat radiation, i.e. occupant discomfort due to solar gains and heat radiation. 

Important aspects include thermal transmittance and thermal bridging of façades. 

 
Building design 
The aspects in this category are determined by the performance and configuration of the various 
building layers, and therefore by the design of the building as a whole. On the one hand these aspects 
are determined by suppliers through their construction products. On the other hand, these aspects 
are determined by the designer that determines the configuration of the various construction prod-
ucts and their function in the building as a whole. As an example, the thermal comfort of the building 
is mainly determined by the performance and configuration of the façades in combination with the 
building services.  

 
 Visual comfort, i.e. the occupants connection with the natural outdoor environment. Aspects that 

play an important role include high-quality outdoor views, reducing glare and reinforcing 

circadian rhythms by introducing natural daylight. 

 Thermal comfort, i.e. the occupants productivity, comfort and well-being. Aspects that play an 

important role include temperature, humidity and drafts. 

 Acoustic comfort, i.e. the occupants productivity, communications and well-being. Important 

aspects include internal and external sources of noise, reverberation time masking systems. 

 Energy performance, i.e. the reduction of environmental and economic damage associated with 

excessive energy use. Aspects that play an important role include energy demand, the proportion 

of renewable energy and energy concept. 

 Natural ventilation, i.e. the possibility of providing fresh air via natural ventilation. Important 

aspects include windows that can be opened and the relationship with other services. 

 Maintenance, i.e. the ease and environmental impact of maintenance. Important aspects include 

the required energy, CO2, water and waste for maintenance. 

 Flexibility and adaptability, i.e. the flexibility and adaptability (suitability) of the building regarding 

changes and conversions. Important aspects include technical measures such as building modu-

larity, spatial structure, power and media supply, and heating and water supply. 

 Dismantling and recycling, i.e. the ease of dismantling and recycling the building. Important aspects 

include the characteristics of the building façades, structural components and services. 
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Design management 
The aspects in this category are determined by the management of the design process. In general, 
these aspects are determined by the client (or appointed project manager) and architect, as these are 
often in charge during the early phase of the construction process. In addition, these aspects can only 
be achieved when taken into account from the preparation and briefing or early design onward.   
 

 Integrative process, i.e. the  involvement of all relevant parties and bodies in design decisions and 

processes. Aspects that plan an important role include the involvement of experts from different 

disciplines, users, public and the government.  

 Life cycle costing and service life planning, i.e. life cycle costing and service life planning to inform 

decisions. Aspects that play an important role include the appraisal of building life estimations 

and maintenance implications, life cycle costing implications.  

 Tender management, i.e. integration of sustainability aspects in tender call and selection. Aspects 

that play an important role include the specification of sustainability with building owner, reviews 

and assessments of bids and companies based on these specifications.  

 Sustainable procurement, i.e. ensure that the building is designed and built in accordance with the 

performance expectations. Aspects that play an important role include integrated design 

processes, building fabric and service performance, and seasonal or systematic commissioning.  

 Facility management, i.e. the qualitative assessment of documents for facility management. Aspects 

that play an important role include project documentation and certificates, instructions for 

servicing, inspection, operation and care, and user manuals.  

 

Construction management 
The aspects in this category are determined by the management of the construction process. In 
general, these aspects are determined by client or architect, and achieved by the main contractor and 
sub-contractors, as these are often in charge during the construction phase of the construction 
process. Although these aspects can be achieved when taken into account during the construction 
phase, their impact on the sustainability performance of the building as a whole are limited.  
 

 Responsible construction practices, i.e. the encouragement of sites that are managed in an envi-

ronmentally and socially considerate, responsible and accountable manner. Aspects that play an 

important role include appropriate and safe access and working conditions. 

 Construction site impacts, i.e. managing of the construction site in an environmentally responsible 

manner. Aspects that play an important role include monitoring, recording and reporting of 

energy, water, and transport consumption data resulting from all construction processes.  

 Construction waste management, i.e. effective and appropriate management of construction waste. 

Aspects that plan an important role include setting appropriate targets for (non-) hazardous waste 

produced on site, minimize (non-) hazardous waste.  

 

Credits related to façade aspects 
Although most aspects presented in the previous paragraphs are found in multiple sustainable certi-
fication systems, the indicators, methods and weighting of these aspects is quite different. As an 
example, energy performance is an aspect found in each sustainable building system. However, this 
aspect is determined using a BREEAM calculator in BREEAM, a Dutch standard in BREEAM-NL, 
an American standard in LEED, a DGNB method in DGNB, and a Dynamic Simulation Model in 
HQE. In other words, the sustainability performance of a building, or building related product or 
service, may vary depending on the specific system used. In other words, although aspects may be 
found in various sustainable building systems, their relevance is dependent on the specific system.  
 

(In appendix III an overview is presented of each aspect mentioned in the previous paragraphs, and 
the corresponding credits in each sustainable building systems. By finding the corresponding credits 
in a certain sustainable building system, it is possible to use the prescribed determination method to 
determine the sustainability performance in that specific context)    
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4.3 Life cycle assessments 
 
Life cycle assessment (LCA) is a method for comparing the environmental impact of products and 
services. These assessments involve the compilation and evaluation of all inputs, outputs and poten-
tial environmental impacts of a product or service throughout its life cycle. Although standards for 
performing LCAs have been developed, there are various national and international methods and 
approaches which produce very different and sometimes contradictory results. This means discussion 
about the environmental impact of products and services based on LCA results is inevitable. There-
fore, LCAs should not be seen as a method to obtain a complete environmental profile of products 
or buildings, but to gain insight into the largest contributors related to environmental issues. 
 

Life cycle assessment framework 
As LCAs can be performed in many different ways, 
the International Organisations for Standardisation 
(ISO) and the European Committee for Standardi-
sation (CEN) have developed international stand-
ards for performing these assessments (ISO 14040, 
14040; EN 15978, 15804). According to these 
standards, four steps have to be taken when per-
forming an LCA (figure 4.5). These steps are itera-
tive nature which means that while conducing 
certain steps, information from earlier steps may 
have to be adjusted. These changes then have to be 
considered and integrated in the next steps until the 
LCA is finalised (Hildebrand, 2014).  
 

Goal and scope definition 
The first step is the goal and scope definition. The 
goal outlines the reason for performing the assess-
ment, the intended use of the results and to whom 
these will be communicated. The description of the 
goal also includes a specification of the objects that 
will be analysed. The scope states the geographical 
and temporal boundaries of the assessment, as well 
as the intended input and output of the assessment.  
 

The most essential part of the first step is the description of the object of assessment which is called 
the functional unit. The functional unit can be any product, service or process, and creates a com-
parison unit which makes it possible to compare the environmental performance of objects with the 
same functional unit. When comparing buildings the lifespan of products is of great importance, 
because the lifespan of the entire building and the building products of which it consist is often 
different. In order to solve this problem the assessment looks at how many times each specific 
building product has to be replaced within the defined lifespan of the building. This should allow a 
comparison to be made between building products with different lifespans (Rebitzer et al., 2004; 
Janssen et al., 2012; Hildebrand, 2014).   
 

Another important part of the first step is defining the boundaries of the assessed object, these are 
called system boundaries. The system boundaries define the prossesses to be included in the system 
to be modelled. Based on the life cycle stages that are included a number of life cycle methods can 
be distinguished, cradle-to-gate, cradle-to-grave, and cradle-to-cradle (Janssen et al., 2012). 
 

First, the cradle-to-gate method is an assessment of a partial product life cycle from resource extrac-
tion (cradle) to the factory gate (gate). In this case only the production phase is included and the 
operation and maintenance phase and the end-of-life phase are omitted. Second, the cradle-to-grave 
method, which is the most commonly used, is an assessment of the full product life cycle from 
resource extraction (cradle) to end-of-life (grave). In this case both the production phase, operation 
and maintenance phase and end-of-life phase are taken into account. Third, the cradle-to-cradle 

 
 

Figure 4.5 Life Cycle Assessment framework (ISO, 2006a) 
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method can be seen as a specific kind of cradle-to-grave assessment where the end-of-life disposal is 
replaced by a recycling process. The basic idea of this specific method is that all materials can be used 
for another product without any loss of quality and residual products  
 

In the goal and scope definition the allocation method is also defined. Allocation is the partitioning 
of the input and/or output flows of a process to the product system under study. It is not possible 
to give a definitive answer to which allocation method should be used in which situation. In the case 
of metals the choice of allocation methods is mainly focused on either the Cut-off or Substitution 
method (Nicholson, 2009). 
 
In the Cut-off method it is argued that each product should only be assigned environmental impacts 
directly caused by that product. In the case of metals this means that the primary material burden is 
assigned to the life cycle burden of the first product. This assumes that had this product never come 
into existence, no virgin material would be associated with its creation. Similarly, the recycling of 
secondary material burden associated with the first product is ascribed to the following product and 
the final product is accountable for any burden associated with final waste treatment.  
 

In the Substitution method, the environmental burden of each product life cycle is equal and corre-
sponds to the burden of producing the virgin material, which is required to offset the material ‘lost’ 
to environmental degradation each time the product is recycled. In the case of metals this means the 
impact of each product is calculated by multiplying the percentage lost each time the product is recy-
cled with the impact of virgin material and waste treatment. This is then added to the multiplication 
of the recycling percentage with the impacts of recycling  
  
Inventory analysis  
The second step is inventory analysis. This comprises an inventory of the extraction of substances 
from and the emission of substances into the environment during the life cycle of the product. The 
aim of the life cycle inventory is to calculate the quantities of different resources required and 
emissions and waste generated per functional unit.  
 

Impact analysis 
The third step is the impact analysis. This determines how the environmental impact contributes to 
environmental effects. It is important to note that it is not the actual but the potential contribution 
to the environmental effects that is calculated. The emissions and resources that have been attributed 
to a specific product where compiled and documented in the previous step. Now an impact assess-
ment is performed, considering human health, the natural environment, and issues related to natural 
resource use. Impacts considered include among others climate change, ozone depletion, acidifica-
tion, human toxicity , et cetera (Rebitzer et al., 2004; Pennington et al., 2004).   
 

Interpretation 
The final step is the interpretation of the results. At this stage, questions stated in the goal will be 
answered by the results of the inventory and impact analysis. In this step the compliance with the 
defined items in goals and scope also must be checked. Finally, a sensitivity analysis is conducted to 
assess the influence of assumption made on the final results (Blom, 2006; Hildebrand, 2014).). 
 

Discussion 

When using Life Cycle Assessments there are several constrains to keep in mind, and to present a 
more complete view some of these constraints will be discussed. One of the main constraints is that 
the construction industry is dealing with the entire life cycle of buildings and are performed before 
the buildings are actually built. Therefore, an assumption must be made about the expected service 
life of the building. The actual service life is not only dependent on the technical service life but the 
functional and economic service life as well. In addition, assumptions must be made about the 
maintenance and replacement of different building products, which depends on several aspects such 
as the behaviour of the building owner and occupant. Finally, an assumption must be made about 
the way the building will be demolished and waste processed. However, during the long service life 
of the building, it is most likely that relevant knowledge and technology will be developed, meaning 
that assumptions have to be made in this regard as well (Blom, 2006).  



42 
 

4.3.1   Façade impacts 
 
In the Netherlands life cycle assessment used in the national database are calculated according to the 
Dutch determination method (SBK, 2011). The determination method is based on international 
standards for LCAs, and additional rules are added specificly for the Netherlands. The performance  
is determined by weighing the LCA results using shadow prices, which are the fictional prices for 
undoing a certain environmental impact. However, it is important to note that the reliability and 
applicability of shadow prices for weighting LCA results has always been controversial.  
 
There are currently a number of tools available for calculating the environmental performance of 
products according to the Dutch determination method. A recent study by Movares (2013) show that 
the tools available in the Netherlands are unambiguous and reliable compared to each other. How-
ever, there were major differences caused by the user and their input of data. With the same project 
data there was a different input by different users due to their interpretations of the scope, size and 
choice of materials, which subsequently resulted in large difference in shadow prices.  
 
In order to gain further insight into the environmental impact of façades and the impact of different 
façade materialisations, van Hoogmoed architects were commissioned to conduct a comparative 
study using the Dutch determination methods and the ENDIS office building as a reference case 
(figure 4.6). Based on this comparative study it is possible to present the impact of façades and other 
building layers on the environmental impact of the ENDIS office building, and the differences 
between aluminium façades and competing materials.  
 

  
 

  
 
Figure 4.6 Façades ENDIS office building (North and East upper, South and West lower) (Van Hoogmoed, 2014) 
 
The ENDIS office building was developed by a multidisciplinary design team. The building was 
designed to be produced industrially and the construction process could be disintegrated. The build-
ing is demountable, flexible and can be adapted for other uses, such as a residential purposes. It was 
designed to be lightweight with a steel structure and wooden floors. The office building has three 
types of façades, i.e. closed façades, curtain walling and double-skin façades (Van Hoogmoed, 2014). 
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In the study by van Hoogmoed (2014) the façades 
were responsible for approximately 20% of the total 
environmental impact of the ENDIS office building. 
In addition, the structure was responsible for about 
33%, the roof for 1%, the services for 44% and the 
infill for 2% (figure 4.7). Although the environmental 
impact of buildings and the various building layers can 
vary depending on the specific construction project, 
the façade generally accounts for about 15% to 20% 
of the total environmental impact. 
 
Besides determining the environmental impact of each 
building layer, the differences between the impact of 
aluminium façades and competing materials were cal-
culated. In order to compare the different materializa-
tions, a default façade scenario was first calculated as 
a benchmark consisting of the original design with a 
combination of aluminium and wooden façades. Sub-
sequently, other material scenarios were calculated and 
benchmarked in relation to the default scenario.  
 
The environmental impact of the various material scenarios was first calculated on component level. 
The results show a relatively large difference in environmental impact the between the material sce-
narios (figure 4.8). The closed façade shows a maximum difference of about 295%, the curtain walling 
of about 15%, and the double skin façade of about 25%. However, because the environmental impact 
of the façades is only a fraction of the environmental impact of the whole building, the differences 
between material scenarios were significantly smaller on building level (figure 4.9). The façades show 
a maximum difference of about 0-2% for each of the façade types. The study concluded that façade 
materialisation has a negligible impact on the environmental impact and sustainability performance 
of the ENDIS office building (Van Hoogmoed, 2014).  
 

 
Figure 4.8 Material impact scenarios at a component level (in euros per year) (Van Hoogmoed, 2014) 

 

 
Figure 4.9 Material impact scenarios at a building level (in euros/m2 gross floor area per year) (Van Hoogmoed, 2014) 
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4.3.2  Façade aspects 
 
Besides the comparative study into the impact of façades and façade materialisations in the Nether-
lands, several national LCA methods from Europe have been analysed aimed at identifying the 
aspects which determine the environmental impact of façades. In this study only the national LCA 
methods from the countries which compose the most important markets for metal façade builders 
have been taken into account (Belgium, Denmark, France, Germany, Italy, Luxembourg, Nether-
lands, Sweden, Switzerland and United Kingdom) (figure 4.10).  
 

   
 

Figure 4.10 Countries taken into account as these compose the most important European markets for metal façade builders.   

 
In contrast to sustainable building systems, the aspects which determine the environmental impact 
of façades in LCAs are the same as those for buildings, or other building related products or services. 
As mentioned when discussing the life cycle assessment framework, these aspects are mainly related 
to the functional unit, system boundaries, allocation method, and impacts that are taken into account.    
 
Although all the European LCA methods are based on European standards, however, these may have 
specific requirements regarding the functional unit, system boundaries, allocating method, or impacts 
that have to be taken into account. Therefore, instead of only identifying which aspects determine 
the sustainability performance of façades (or other building related products or services), also a frame-
work has been developed with which it is possible to use a single LCA to determine the environmental 
impact of façades (or other building related products or services) in each of the mentioned countries. 
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4.4 Conclusion  
 

This chapter was focussed on answering the following research questions:  
 

 

What are the common methods for determining the sustainability performance of buildings and façades? 
 

Which aspects determine the sustainability performance of façade products and services? 
 

 

In this chapter sustainable building systems and life cycle assessments were discussed as these are the 
most commonly used methods for determining the sustainability performance of buildings and 
façades. Subsequently, the aspects which determine this performance have been identified, as well as 
the impact of façades on the sustainability performance of buildings as a whole. However, sustainable 
building systems and life cycle assessments should not be seen as methods to obtain a complete 
environmental or sustainability profile of façades, but to gain insight into the largest contributors.  
 

Sustainable building systems  
The results of this study show that façades are responsible for about a fifth of the sustainability 
performance of buildings when using sustainable building systems. In addition, the aspects which 
determine this performance can be divided into façade design, building design, design management 
and construction management aspects.  
 

Metal façade builders involved in generic metal façade projects build and produce metal façades or 
metal façade elements based on profile system from system suppliers. The façade design, building 
design, design management and construction management aspects are mainly determined during 
design by the client and architect. Although metal façade builders in generic metal façade projects are 
therefore unable to determine these aspects themselves, they are in the position to select their 
suppliers and thereby the sustainability aspects of their products and services.   
 

Metal façade builders involved in specialised metal façade projects develop, build and produce metal 
façades or metal façade elements. As metal façade builders involved in specialised metal façade 
projects are involved during design, they are able to have an impact on the façade design, building 
design, design management and construction management aspects. Subsequently, these metal façade 
builders are only responsible for complying with prescribed requirements and achieving the 
prescribed level of performance during the construction of the building.  
 

Life Cycle assessments 
The results of this study show that façade materialization has a negligible impact on the environmen-
tal impact and sustainability of buildings when using life cycle assessments. In addition, the aspects 
which determine the environmental impact of façades are mainly related to the functional unit, system 
boundaries, allocation method, and impacts that are taken into account.  
 

Metal façade builders involved in generic metal façade projects build and produce metal façades or 
metal façade elements based on profile system from system suppliers. The environmental impact of 
a number of reference metal façades and façade elements have been calculated by the VMRG, which 
can be used in all generic metal façade projects and for all profile systems. In addition, some system 
suppliers may have calculated the environmental impact of their specific profile system, which can 
be used in generic metal façade projects using these systems. Although metal façade builders in 
generic metal façade projects do not have to perform LCAs themselves, they will need to understand 
the results as their clients or other stakeholders may require and ask for this information. 
 

Metal façade builders involved in specialised metal façade projects develop, build and produce metal 
façades or metal façade elements. These companies may calculate the environmental impact of their 
specific products and services. The results of the LCAs can be used during the development of their 
products and services to optimise their environmental profile. In addition, the results can be 
communicated to their clients or other stakeholders. Depending on whether these façades or façade 
elements are sold in a national or international context, the Dutch determination methods may be 
used or the developed international LCA framework.  
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5 Sustainable metal façade builders 
 
The previous chapter gave more insight into the sustainability performance of buildings and façades, and the impact of 
façades on the sustainability of buildings as a whole. In addition, the aspects which determine the sustainability perfor-
mance of façades were identified. This chapter goes further into the business of sustainability and specifically the 
relationship between the sustainability performance of products, services and processes and how this may contribute to 
the economic performance of companies. First, some sustainability strategies are described to gain an overall view of the 
various ways of integrating sustainability in companies. Next, business cases and several sustainable value levers are 
presented, after which, business models and change models are discussed. Finally, the innovation characteristics and 
capacities of small, medium and large sized companies are described. This chapter focusses on answering the following 
research questions: What is the general relationship between the sustainability performance of products, services and 
processes, and the economic performance of companies? How can metal façade builders use the sustainability performance 
of their products, services and processes, in such a way that contributes to the economic performance of their company? 
 

5.1 Introduction  
 
In the past the predominant goal of business was to make a profit. Nowadays, companies are increas-
ingly expected to make a profit, while at the same time acting in environmentally and socially respon-
sible ways (Harms et al., 2014). In recent years some established companies have completely changed 
their position on sustainability and are now considering it a central part of their business. However, 
there are also many companies that still regard sustainability as a side issue, and few use it decisively 
to have it contribute to their competitive advantage or economic success.  
 
Although sustainability can create value, overenthusiastic supporters of sustainability may sometimes 
fail to mention that it does not under every circumstance, nor does it happen automatically without 
the necessary management (Schaltegger, Synnestvedt, 2002). In other words, there is no general 
answer to whether it pays to be sustainable, and it remains a challenge to improve the sustainability 
performance of products, services and processes in such ways that these actually contribute to the 
economic performance of companies.  
 

5.2 Sustainability strategies 
 
In recent years various strategies have been developed for integrating sustainability in companies, 
ranging from reactive to proactive. Schaltegger et al. (2011) describes three levels of integrating sus-
tainability in companies namely, limited integration, integration, and full integration. In the next three 
paragraphs these levels are described to show there are different degrees in which sustainability can 
be integrated in products, services, processes and companies.  
 
Limited integration 
In the limited integration strategy business managers handle sustainability issues in a rather narrow 
and reactive manner. The main motivation behind this strategy is not to improve the competitive 
advantage or economic performance of the company, instead the focus is on complying with legisla-
tion and minimal market requirements. This reactive strategy is directed towards protecting the 
existing business rationale of the company, and making sure it is able to continue operating like it is. 
 

Integration 
In the integration strategy business managers are starting to consider environmental and social 
objectives such as workplace health and safety, and are partly aware of the need for organisational 
changes. The main motivation behind this strategy is no longer directed at simply complying with 
minimal requirements and being able to continue operating like before, instead the focus is starting 
to shift towards offering competitively priced products and services while reducing their negative 
environmental and social impacts. This active strategy is directed towards integrating sustainability in 
most of the business process and possibly in some of the product or service range, however, without 
changing the core business rationale of the company. 
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Full integration 
In the full integration strategy business managers are integrating environmental and social objective 
in their core business logic in order to contribute to sustainable development. The main motivation 
behind this strategy is focussed on improving the competitive advantage and economic success of 
the company with the sustainability performance of products, services and processes. This proactive 
strategy is directed towards integrating sustainability in the full product and service range, business 
processes and core business rational of the company.  
 

5.3 Business case for sustainability   
 
There is no doubt sustainability will continue to lead to fundamental changes in business. Currently, 
an increasing number of companies view sustainability as an opportunity to improve their competitive 
advantage and economic success. However, if sustainability is to be broadly recognized as a serious 
and significant business opportunity, developing business cases is essential (Sommer, 2011).  
 
A business case for sustainability captures the reasoning for initiating a specific sustainability project 
or activity while meeting three requirements. First, the project or activity has to be realised with the 
intention of improving environmental and social issues. In addition, it should not be something which 
could be expected for any reason as part of conventional business behaviour. Second, the project or 
activity must contribute to the economic success of the company which can be sufficiently argued. 
In most cases this will involve mapping direct or indirect cause and effect relationships. Third, there 
must be clear and convincing argument that the project or activity will lead to both the intended 
environmental and social benefits and intended economic success (Schaltegger et al., 2011).  
   
Value levers  
All business cases can in essence be reduced to a number of value levers. These levers are variables 
which directly or indirectly influence the economic performance of companies, and are therefore 
related to those of conventional business cases. One of the reasons why it is so difficult to prove the 
link between sustainability performance and economic performance is that these value levers never 
produce isolated effects. In addition, these effects can either result in direct economic value, or affect 
value creation more indirectly through complex causal relationships which are often difficult to make 
specific and clear (Sommer, 2011).  
 

 
 
Figure 5.1 Developed overview of indirect and direct sustainable value levers 
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Although sustainable value levers have been extensively documented in literature (Reinhardt, 1999; 
Esty, Winston, 2006; Berns, et al., 2009; Schaltegger et al., 2011; Bonini, 2012), none of these sources 
present a complete and clear overview of sustainable value levers. Therefore, based on a combination 
of these sources such an overview was developed in this study.  
 
The core areas of companies which are affected by sustainability are those related to revenues, costs, 
assets and risks. These core areas can be further divided into a number of value levers (figure 5.1). In 
general, it can be stated that value levers related to revenues and costs directly impact economic 
performance of companies, while those related to assets and risks may impact revenues and costs and 
therefore also indirectly impact the economic performance of companies. Sustainability projects or 
activities can be analysed, assessed and evaluated in terms of these value levers. In the following 
paragraphs each sustainable value lever will be briefly discussed, including the different degrees in 
which these levers can be implemented.  
 
Revenues 
The sustainability performance of products, services and processes may have a direct effect on the 
competitiveness and economic performance of companies. Before sustainable building becomes the 
market norm and the market gets saturated with sustainable solutions, sustainable products or ser-
vices may command a price premium or improve sales. In addition, companies may be able to 
capitalize on the sustainability performance of their products and services by improving their position 
with new products or services in their current markets, or by entering completely new markets.  
 
Sales and pricing power – In the limited integration strategy, communication about the sustainability 
performance of products, services and processes, are adapted to reduce the risk of a decrease in 
pricing power and sales. In the integration strategy sustainability oriented clients and markets are 
partly serviced with specific sustainable products or services to increase pricing power or sales. In the 
integration strategy sustainability is specifically used to gain a competitive advantage by making sus-
tainable products and services the core of the company’s value proposition.  
 
Although sustainability may drive revenues by improving pricing power or sales, price premiums are 
rare and increasing sales is the safer option. If a company has a sustainable product or service it may 
make sense to marketing these advantages, however, clients also need other reasons to buy the 
product or service, and price and quality will remain core issues.  
 

 
As an example, metal façade builders may offer façades or metal façade elements which are for 90% comprised 
of recycled aluminium. This may result in the metal façade builders being able to command a price premium or 
increase its sales and revenue. However, other aspects such as price and quality remain core issues, and measures 
have to be taken to be able to offer these products on a regular basis.  
 

 
Customer loyalty and retention – In the limited integration strategy, sustainability is only integrated to 
comply with legislation or minimal market requirements. Since all companies must achieve this level 
of sustainability, no increased clients loyalty or retention can be achieved. In the integration strategy 
sustainability is partly integrated and clients may be inclined to create and retain their relationship 
compared to companies who have not integrated sustainability in their products or services. In the 
full integration strategy sustainability may attract and retain sustainability oriented clients which have 
greater intentions to create and retain relationships with companies which are similar to themselves. 
 

 
As an example, metal façade builders may offer metal façades or metal façade elements with a long term 
commitment to make sure these perform according to the latest standards throughout their lifecycle (involving 
regular maintenance, replacement or renovation). This may result in property owner (such as an investors, larger 
companies or housing corporations) to initiate and retain a long term relationship with the metal façade builder, 
which may be beneficial for both parties.  
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Products, services and markets – In the limited integration strategy sustainability is not integrated in prod-
ucts or services, and existing markets are served as before. In the integration strategy sustainability 
may be integrated in the product or service range to increase sales or pricing power in existing 
markets. In the full integration strategy sustainability is fully integrated in the full product and service 
range, and by doing so new markets may become available.   
 

 
As an example, metal façade builders may offer sustainable metal façades or metal façade elements focussed on 
additional requirements such as energy performance, material impact or responsible sourcing. This may give 
them access to certain niche markets which would otherwise be out of reach such as those related to sustainable 
procurement, or specific sustainability labels or certificates.   
 

 
Costs 
Sustainability may also have a direct impact on the competitiveness and economic performance of 
companies by saving costs in internal business processes or processes elsewhere in the value chain. 
This can be done by not wasting tangible resources such as using energy and materials more effi-
ciently, using sustainable substitutes, or reducing treatment costs related to emissions. Moreover, this 
can be done by saving on intangible resources such as time and money related to administration, 
fines, taxes, pollution rights, and the general business slowdown.  
 
Sustainable business operations – In the limited integration strategy cost oriented activities are focussed 
on compliance to legislation or minimal market requirements. Since all companies must achieve this 
level of sustainability, cost reductions from these measures do not have an effect on the competitive 
advantage of the company. In the integration strategy cost oriented activities are actively pursued and 
linked to sustainability issues when possible, and in the full integration strategy cost oriented activities 
are actively pursued to achieve sustainability goals. Since in the latter two, cost reductions from these 
measures may be achieved relative to direct competitors, it is possible to have  a positive effect on 
the competitive advantage and economic success of the company.  
 

 
As an example, metal façade builders may develop a new production process which uses less materials and takes 
less time. Since materials and wages comprise approximately 75% of their total costs, a small reduction in these 
areas may have a large impact. 
 

 
Sustainable value chain –  In the limited integration strategy cost oriented activities in the value chain 
are focussed on compliance to legislation or minimal market requirements. Since all companies in the 
value chain must achieve this level of sustainability, cost reductions from these measures do not have 
an effect on the competitive advantage of the company. In the integration strategy cost oriented 
activities in the value chain are actively pursued and linked to sustainability issues when possible. In 
the full integration strategy cost oriented activities in the value chain are actively pursued to achieve 
sustainability goals.  
 

 
As an example, the VMRG is actively working with AluEco (foundation comprised of the VMRG and 
several important system supplier) to improve the sustainability of aluminium façades and reduce the use of 
resources such as energy and materials.    
 

 
Assets 
The effect of the sustainability performance of products, services and processes go beyond revenue 
and cost potentials. Sustainability relates to personnel where it may be used to increase performance 
or reduce absenteeism, and may help to attract, retain and motive talented personnel. In addition, 
sustainability performance has an increasingly important impact on the reputation and brand of 
individual companies and entire industries and may increase customer loyalty and retention.  
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Personnel performance and retention – In the limited integration strategy personnel is mainly motivated by 
increasing their salary, and retain and attract talented personnel. In the integration strategy personnel 
is also motived by further education and innovative positions, and in the full integration strategy the 
addition of social attention may increase the attractiveness to skilled personnel.  
 

 
As an example, metal façade builders may continuously offer state-of-the-art metal façades or metal façade 
elements with a significant contribution to the appearance and sustainability of the build environment. This will 
challenge personnel to keep developing themselves and stay up-to-date with new innovative materials, methods 
or concepts. Subsequently, talented and skilled personnel may require less extrinsic motivation such as money 
or other perks, as their focus is shifter towards intrinsic motivation and their desire to seek out new things and 
challenges.  
 

 
Reputation and brand – In the limited integration strategy reputation and brand activities are reactive in 
nature and are mainly oriented towards risk reduction. In the integration strategy sustainability activ-
ities have limited potential to contribute to reputation and brand because these are mainly focussed 
on internal business processes and less on external products and services. In the full integrations 
strategy sustainability may contribute to the reputation and brand as these are the core of the 
company’s business rationale.  
 

 

As an example, metal façade builders may offer sustainable metal façades or metal façade elements focussed on 
a specific market niche such as high rise buildings or glass solutions. By being known as innovative and 
sustainable, future clients or designers may be inclined to seek out and involve these companies. However, being 
known for being innovative for example, may also mean that future clients and designers which are focussed on 
traditional or conservative solutions may be inclined to do the opposite.  
 

 
Risks 
There is always a change business as usual will change into something quite different, making business 
risks an important part of business. There are a number of type of business risks (e.g. strategic, 
operational, financial, hazards) and sustainability is connected to all of them. Managing sustainability 
risks may be focused on reducing the potential downside of lawsuits, boycotts or brand damage. In 
addition, should not necessarily limit their search for just reducing their own, instead sustainability 
may also directly impact risks for competitors and indirectly impact their revenues or costs (e.g. 
lobbying for stricter regulation), thus improving the relative competitive advantage of the company.  
 
Market risk management – In the limited integration strategy sustainability legislation and market 
requirements are seen as a source of risk, and activities are mainly aimed at risk reduction. In the 
integration strategy sustainability and regulatory risk management are seen as complementary, and in 
the full integration strategy also as opportunities.  
 
An important part of market risk management related to sustainability is to know which local, national 
and international legislation and market requirements apply to the company, whether the company is 
in full compliance and if these requirements are getting tighter. Although most lobbying may be aimed 
at stopping new sustainability legislation and market requirements, the companies best positioned to 
respond to new regulations and market requirements will have a relative advantage compared to their 
competitors. In other words, stricter legislation and higher market requirements may be welcomed 
by companies that are already beyond compliance as these will impose costs on the lesser prepared 
competitors and potentially keep them out of reach.  
 

 

As an example, the VMRG  is focussed on gaining insight into the environmental impact of metal façades and 
metal façade elements. This will make sure the metal façade industry is not disqualified by any future legislation 
and regulations focussed on this issue.   
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Operational risk management – In the limited integration strategy sustainability is seen as a source of risk 
in business operations, and activities are mainly aimed at risk reduction. In the integration strategy 
sustainability and operational risk management are seen as complementary, and in the full integration 
strategy also as opportunities. 
 

 
As an example, the metal façade industry may develop, manage and optimise the aluminium recycling chain. 
This makes sure recycled aluminium is still available in the future, may reduce the cost of recycled aluminium, 
and makes it possible to develop and implement new business concepts such as circular economy.  
 

 

An important part of operational risk management is studying environmental and social trends, which 
makes is possible to identify possible risks to business operations. By estimating or calculating the 
risks of these issues, as well as the costs of corrective measures, it is possible to determine whether it 
may be beneficial to take corrective actions. Operational sustainability risks may be found in the 
company or somewhere else in the value chain. It may be valuable to know which resources suppliers 
are dependent, whether these are abundant or constrained and how the future situation regarding 
these resources may be. In addition, questions may be asked regarding their compliance with regula-
tions, and whether it is expected these to grow tighter. Finally, it may also be valuable to know which 
risks the clients faces and how products or services might mitigate this.   
 

5.4 Business model for sustainability  
 

A business case for sustainability is about simultaneously integrating economic, social and environ-
mental aspects with the core business rationale of a company. While business cases for sustainability 
can form the basis for a single sustainability project or activity, business models for sustainability can 
serve as a basis for reproducing business cases on a regular basis. Moving from single to continuous 
business case creation may be supported by business rational which makes sustainability an integral 
part of the company’s business model (Schaltegger et al., 2011).  
 

Business models may be defined as ‘the rationale of how organisations create, deliver and capture 
value’ (Osterwalder, 2004). There are four main pillars that comprise the essential business issues of 
a company, value proposition pillar, customer pillar, infrastructure pillar and financial pillar. Compa-
nies have to manage partnerships, activities, and resources (infrastructure), to offer value configura-
tions of products and services (value proposition). In order to connect to customer segments, 
customer relationships have to be developed, and communication and distribution channels 
established (customer pillar). Finally, the financial aspects are related to optimising revenue streams 
from customers and cost streams from infrastructure to get economic performance for the company 
(Osterwalder, 2004; Schaltegger et al., 2011).  
 

Value proposition pillar - A business model is mainly focussed on the value created for customers. The 
value proposition of a company is an overall view of their bundles of products and services that 
together represent value for specific customers. The value proposition contains all the aspects of 
what a company offers to its customers (Osterwalder, 2004). 
 

Customer pillar - The relationship with customers is, no doubt, essential for companies. The customer 
pillar comprises the choice of target customers, the channel through which it gets in touch with them 
and the kind of relationship the company wants to establish with its customers. The customer pillar 
contains all aspects related to customers and describes how and to whom the company delivers its 
value proposition (Osterwalder, 2004). 
 

Infrastructure pillar - The infrastructure of a company is important as it determines its ability to provide 
the value proposition to the customer and maintain the customer interface. Infrastructure manage-
ment comprises the value network connecting companies, its customers, suppliers, partners and 
community. It specifies the capabilities and resources, their owners and providers, as well the way 
these are related to each other. The infrastructure pillar describes the value system that is necessary 
to deliver the value proposition and maintain the customer interface (Osterwalder, 2004). 
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Finance pillar - The financial pillar contains all aspects related to the revenue and cost logic of a 
company and therefore in the end its ability to survive in a competitive environment. This pillar is 
composed of the revenue and cost structure. Companies can generate revenue through selling, lend-
ing or licensing, taking a piece of a transaction or relying on sources of advertising. In addition, 
companies incur costs to create, market and deliver value to its customers (Osterwalder, 2004). 
 

5.5 Business model innovation  
 

A business model for sustainability shows the rationale of how organisations create, deliver and 
capture value with sustainability at a certain point in time. However, developing new business cases 
or business models for sustainability may require changes in the existing business rationale. Linder 
and Cantrell (2000) identified four change models used by organisations to change their business 
models, realization models, renewal models, extension models, and journey models. In the first two 
models, changes are made within the limits of the existing core business rationale of the company. In 
the last two models, however, changes are made outside the limits of the existing core business logic 
of a company, and is directed at expanding or changing it. 
 

In realisation models companies are focussed on maximising the returns from their existing operating 
logic. This is done by exploiting the potential of their current business model. In renewal models 
companies are focussed on revitalizing their products, services, brands, financial structures and tech-
nology bases to counteract competitive forces. This is done by leveraging their skills to create new 
positions on the price-value curve. In extension models companies are focussed on expanding their 
current operating model to include new markets, value chain functions, and products and services. 
In this model new operations are added to the existing operations, and frequently involve forward or 
backward integration. Lastly, in journey models companies are focussed on going to a new business 
model, moving from their existing model to a new one (Linder, Cantrell, 2000).  
 

Osterwalder and Pigneur (2010) propose a generic business model innovation process for (re)design 
or business models. This process provides a starting point from which different organisations can 
make adjustments according to their specific context. The business model innovation process 
consists of five phases: mobilize, understand, design, implement and manage. 
 

The mobilize phase is aimed at preparing for a successful business model innovation, and is focussed 
on assembling all elements needed to achieve this. In this phase it is crucial to assemble a team and 
gain access to the right people and information. Next, the Understand phase is aimed at researching 
and analysing all the elements needed for the business model innovation. During this phase an 
understanding is developed of the context in which the business model moves, while looking beyond 
industry assumptions and established business model patterns. Subsequently, the design phase is 
aimed at designing and testing viable business model options and selecting the best model. This 
means taking the time to explore multiple new ideas and directions, as this exploration is most likely 
to generate the best options (Osterwalder, Pigneur, 2010).     
 

As the implementation and management phases are highly dependent on the outcome of the first 
three phases, these can only be planned after these phases are completed. The implement phase is 
aimed at implementing the business model option chosen in the previous phase. Besides the business 
model, also the implementation process is designed. In successful organisations, designing and 
implementing new business models or redesigning existing business models is a continuous process. 
This phase includes continuously assessing the business model and scanning the business model en-
vironment to understand how this might affect the model in the future (Osterwalder, Pigneur, 2010).  
 

5.6 Business innovation  
 

If companies want to integrate sustainability in their products, services or processes, some measure 
of innovation will be required. Since this study is conducted for a trade association with a variety of 
members, it is important to understand the various differences between innovation in small, medium 
and large companies. In addition, it will be useful to gain insight into the advantages and disad-
vantages of these companies which may need to be managed during the innovation process.  
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In general, innovation can be seen as an important driver for the long term continuity of companies 
and entire industries. It can lead to quality improvements, increasing variation and diversification of 
products and services, increasing productiveness and have a determining influence on the economic 
performance of companies. In the same perspective sustainability can also be seen as an important 
long term driver. Sustainability is generally viewed as an innovative force that may enable companies 
to generate new products, services and processes that challenge existing practice. Sustainable innova-
tions can be defined as innovations in which the renewal of products, services or processes not only 
leads to improved economic performance, but also improved environmental and social performance, 
both in the short term and long term (Bos-Brouwers, 2010). 
 
In general, small and medium companies have behavioural advantages and resource disadvantages in 
innovation compared to large companies (figure 5.2). A number of characteristics of small and 
medium companies are not in favour of sustainable innovation and may limit their innovation 
capacity (e.g. resource poverty in terms of capital, technology, knowledge and skilled personnel). In 
addition, their focus on short term conflicts instead of long term may cause problems. However, 
some behavioural advantages of these companies prove that these shortcomings can be overcome.  
 

 
 
Figure 5.2 Innovation characteristics and capacities of small, medium and large companies (Bos-Brouwers, 2010) 
 

A distinctive characteristic of small and medium sized companies is their inability to internalize all 
the aspects of the innovation process. These companies often have their R&D activities distributed 
across a number of areas or departments, rather than concentrated within a single formal function. 
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This means there is a clear incentive for cooperation to compensate this disadvantage. By partici-
pating in innovation networks they are able to gain access to advanced technologies or technological 
knowledge and expertise. Other reasons for innovating in networks may be to reduce uncertainty and 
risk, share facilities and costs, et cetera.   
 
The role of the owner or manager and flexibility of the organizations are highlighted in the literature 
as an important advantages of small and medium sized companies compared to large companies. The 
sustainability orientation of the owner or manager appears to be of significant importance for the 
number and impact of innovation activities. However, their role can also lead to disadvantages with 
regard to compliance orientation, weaker managerial skills, or contrasts between short term gains 
against the long term focus of sustainability. Moreover, it appears personal motivation to integrate 
aspects of sustainability in businesses is the main difference between really sustainable innovations 
and innovations with mere attention for environmental and/or social aspects. In addition, the little 
bureaucracy and informal communication in small and medium companies may lead to efficiency, 
effectiveness and responsiveness to changes in innovation teams (Bos-Brouwers, 2010).   
 

5.7 Conclusion   
 
This chapter was focussed on answering the following research question.  
 

 
What is the general relationship between the sustainability performance of products, services and processes, and 
the economic performance of companies? 
 

How can metal façade builders use the sustainability performance of their products, services and processes, in 
such a way that contributes to the economic performance of their company? 
 

 
In this chapter the business side of sustainability was discussed, and specifically how the sustainability 
performance of products, services and processes might contribute to the economic performance of 
the companies. Although sustainability can create value, it does not under every circumstance, nor 
does it happen without the necessary management. If sustainability is to be broadly used as a serious 
and significant business opportunity, developing business cases is essential. All business cases can in 
essence be reduced to a number of general value levers, direct value levers related to revenues and 
costs, and indirect value levers related to assets and risks. While business cases can form the basis for 
a single sustainability project or activity, business models can serve as a basis for reproducing 
sustainable business cases on a regular basis. Subsequently, developing new business cases or business 
models may require changes in the existing business rationale and some measure of innovation.  
 
As mentioned before, most metal façade builders can be described as either small or medium sized 
companies, and only a few as large sized companies. This means most metal façade builders have 
certain characteristics which may limit their innovation capacity. However, these limitations (such as 
poverty in terms of capital, technology, knowledge and skilled personnel) may be overcome by 
participating in innovation networks. In addition, innovating in networks may also reduce uncertainty, 
risks and costs. As a trade association, the VMRG is in the position to acquire the knowledge and 
skills necessary to develop sustainable metal façades and metal façade builders, and establish innova-
tion networks focussed on applying this in practice.  
 
With the information discussed in the previous chapters, metal façade builders are able to determine 
whether they can influence sustainability aspects, or if their partners influence these aspects for them. 
Subsequently, depending on the current business model, and whether the metal façade builder is 
willing to make changes inside or also outside of the limits of the existing model, business cases can 
be developed. With the value levers presented in this chapter metal façade builders can calculate or 
at least argue the possible contribution of the sustainability performance of their products, services 
and processes, to the economic performance of their company. Finally, business cases can be selected 
and measures can be taken to change their business model to reproduce these on a regular basis.   
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6 Design 
 
The previous chapters described the results of this study. In this chapter a tool is designed based on the results from the 
previous chapters. First, the most important results are briefly summarized. Subsequently, the objective of the tool, the 
target audience and the preconditions for the tool are discussed. Finally, this chapter is concluded with a description of 
the tool itself and the validation and implementation is described.  
 

6.1 Introduction 
 
This study was commissioned by the VMRG as part of that larger innovation project. The objective 
of this study is to give metal façade builders insight into the sustainability performance of their 
products and services, and ways this performance might contribute to the economic performance of 
their company. The results of this study have been described in the previous chapters, and the most 
important results will be briefly summarized in the next paragraphs. 
 

6.2 Results  
 
In Chapter two an overview was presented about the market environment for the metal façade 
industry. The benchmark results in combination with the prognoses for their main market segments, 
show that it has been and will continue to be a challenging market environment for metal façade 
builders. Despite this there are still several opportunities for the metal façade industry. Although the 
market environment might be a strong incentive for metal façade builders to rethink their strategy 
and develop new products, services or processes. However, this will require a certain amount of 
vision, skills, resources and planning, which may no longer be available to all metal façade builders 
after recent years. This will make the VMRG’s mission to encourage innovation in the market 
challenging, as well as the adoption and implementation of the presented information and tool. 
 
In Chapter three an overview was given of the characteristics of the metal façade industry and metal 
façade builders. As a starting point to support metal façade builders in determining their specific 
characteristics, the two main types of metal façade projects have been presented and discussed.  
 
It is important metal façade builders understand the three decisions which have a crucial impact on 
the involvement of metal façade builders in the construction process. In general, each decision is 
made by a DMU composed of different individuals or organisations, and with a different division of 
roles. The individuals or organisations influencing decision making will also be different, as will the 
importance of specific product or service aspects. Moreover, it is essential metal façade builders 
understand certain individuals or organisations may be involved in the decision which products or 
services should be purchased and what requirements these should meet, and not the decision as to 
which supplier to purchase these from.  
 
In Chapter four an overview was given of sustainable building systems and life cycle assessments, 
after which, the aspects which determine this performance have been identified, as well as the impact 
of façades on the sustainability performance of buildings as a whole. The aspects which determine 
the sustainability performance in sustainable building systems can be divided into façade design, 
building design, design management and construction management aspects.  
 
Although metal façade builders in generic metal façade projects are unable to determine these aspects 
themselves, they are in the position to select their suppliers and thereby the sustainability aspects of 
their products and services. As metal façade builders involved in specialised metal façade projects are 
involved during design, they are able to have an impact on the façade design, building design, design 
management and construction management aspects.  
 

The aspects which determine the environmental impact in life cycle assessments depend on the 
methods and approaches used, and therefore should not be seen as a way to obtain a complete envi-
ronmental profile of façade products or services, but to gain insight into the largest contributors 
related to environmental issues.  
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Although metal façade builders in generic metal façade projects do not have to perform LCAs them-
selves, they will need to understand the results as their clients or other stakeholders may require and 
ask for this information. As metal façade builders involved in specialised metal façade projects 
develop metal façades or metal façade elements themselves, they may also need to calculate their 
environmental impact. Subsequently, the results can be used during the development to optimise 
their environmental profile, and be communicated to their clients and other stakeholders.  
 
In chapter five an overview was given of the business side of sustainability, and specifically the 
relationship between the sustainability performance of products, services and processes and how this 
may contribute to the economic performance of companies. As a trade association, the VMRG is in 
the position to acquire the knowledge and skills necessary to develop sustainable metal façades and 
metal façade builders, and establish innovation networks focussed on applying this in practice. 
 
Although sustainability can create value, it does not under every circumstance, nor does it happen 
without the necessary management. Depending on the current business model, and whether the metal 
façade builder is willing to make changes inside or also outside the limits of the existing model, 
business cases for sustainability can be developed. By using the value levers metal façade builders can 
calculate or at least argue the possible contribution of the sustainability performance of their 
products, services and processes, to the economic performance of their company. Finally, business 
cases can be selected and measures can be taken to adjust the business model to make sure these are 
reproduced on a regular basis. 
 

6.3 Objective 
 

 
The objective of the tool is to support metal façade builders in gaining insight into the sustainability performance 
of their products, services and processes, and how this performance might contribute to the economic performance 
of their company.  
 

 

6.4 Target audience 
 
The tool has been developed for metal façade builders associated with the VMRG. Subsequently, the 
VMRG will need to facilitate the process for companies which do not have the necessary capacity to 
use the tool themselves, or simply distribute it to metal façade builders which do have this capacity.  
Although the tool was developed for metal façade builders, the proposed process can be used by 
other organisations in the construction industry or other industries. However, the content of each 
phase in the process has been specifically developed for metal façade builders, but may provide a 
starting point for other organisations to adjust or add information according to their specific context.  
 

6.5 Preconditions 
 
The client of this study has formulated a number of preconditions for the tool. The tool has to be 
broadly applicable in the metal façade industry, as well as be specific enough to be useful for individ-
ual metal façade builders. In addition, the tool has make it possible for metal façade builders to 
strengthen their position in the market, their products and services, and contribute to the competi-
tiveness and economic success of metal façade builders.   
 
As mentioned, metal façade builders are to gain insight into the sustainability performance of their 
products and services, and ways this performance might contribute to the economic performance of 
their company. Based on the results from this study a number of additional preconditions have been 
formulated, which have to be reflected in the tool.  
 
In order to achieve the objective it is necessary for metal façade builders to develop an understanding 
of their position in the construction process, their relationship with clients and other stakeholders, 
decision making and contracting. In addition, metal façade builders need to develop an understanding 



59 
 

of the aspects which determine the sustainability performance of metal façades in sustainable building 
systems and life cycle assessments, and the context in which these are determined during the 
construction process. Moreover, metal façade builders have to understand how to develop business 
cases and models for sustainability and how to determine whether the sustainability of their products, 
services or processes contributes to the economic performance of their company.  

 
As most metal façade builders can be described as either small or medium sized companies, there are 
certain characteristics which may limit their innovation capacity. In order to overcome these limita-
tions the tool has to be developed in such a way that it is possible for metal façade builders to acquire 
the knowledge and skills necessary to develop sustainable metal façades and metal façade builders, 
and can focus on applying this in practice.  
 

6.6 Description 
 
Based on the results and preconditions, a tool has been 
developed. As a starting point, the business model inno-
vation process proposed by Osterwalder and Pigneur 
(2010) (described in chapter five) has been used. The 
tool consists of a number of iterative phases: Prepare, 
Understand, Develop business cases, Design Business 
models, Implement, and Manage. These phases can be 
done both individually or in teams, as well as short and 
limited or long and extensive. 

 
Since the objective of this tool is to support metal façade 
builders in gaining insight into the sustainability perfor-
mance of their products, services and processes, and 
develop ways improving this performance might con-
tribute to the economic performance of their company, 
it is mainly focussed on the first four steps (prepare, 
understand, develop business cases, and design business 
model). Subsequently, depending on the outcome of 
these phases, metal façade builders may decide how to 
go further with the last two phases, and implement and 
manage the developed business cases and models. In the 
following paragraphs each phase will be discussed.  

 
Prepare 
The objective of this first phase is to assemble all the 
elements needed to prepare for a successful innovation 
project. The initial preparation should only cover the 
first four phases, prepare, understand, develop business 
cases, and developed business models.  The subsequent 
implement and manage phases are highly dependent on 
the outcome of these first phases, and can therefore only 
be prepared later during the project.  

 
It is necessary to create awareness for the need for sustainable innovation during this first phase. 
Moreover, it is crucial to assemble the right project team, and gain access to the right people and 
information. However, it is important to note that while one or more individuals of the team may 
need to remain,  other individuals may enter or leave the team throughout the process. The chances 
of success increase when the team consists of individuals across the organisation and industry, as 
sustainability has many dimensions and different perspectives support the generation of promising 
ideas. Since depending on the individual or organisation and what they find important, their concept 
of sustainability is likely to vary from other, it is also crucial to develop a shared language to describe, 
analyse, design and discuss possible sustainable solutions.  

 
 
Figure 6.1 Structure of the tool  
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As an example, the managing director of a metal façade builder realises the need for sustainable innovation. In 
order to prepare for a innovation project this managing director assembles a team of himself and managers from 
acquisition, engineering, planning, purchasing, manufacturing, assembling or maintenance. In addition, indi-
viduals from outside the organisation are asked to join which might be personnel from the trade association, 
other metal façade builders, or other organisations in the construction industry. Subsequently, a first session is 
held to discuss the need for innovation, the objective of the innovation project and some methods for developing a 
shared langue which might be the information developed in this study and the business model canvas.  
 

 
Understand  
The objective of this phase is to develop an understanding of the context of metal façade practice, 
while looking beyond the existing assumptions and established business patterns of the industry. This 
phase is focussed on researching and analysing all the elements needed for the success of the inno-
vation project. The two main types of metal façade projects may be used as a starting point to support 
metal façade builders in determining their specific characteristics, and gain an understanding how the 
company creates, delivers and captures value. 
 

During this phase it is necessary that metal façade builders develop an understanding of their position 
in the construction process, their relationship with clients and other stakeholders, relevant decision 
making and the implications of contracting. It is important metal façade builders understand the three 
decisions which have a crucial impact on their involvement in the construction process.  
 
Moreover, it is essential metal façade builders understand certain individuals or organisations may be 
involved in the decision which products or services should be purchased and what requirements these 
should meet, and not the decision as to which supplier to purchase these from. This means that 
although certain sustainable solutions may not improve the competitive advantage of metal façade 
builders relative to other metal façade builders, it may improve the competitive advantage of the 
metal façade industry compared to other industries, and thereby the competitive advantage and 
economic success of both metal façade builders.  
 
Besides developing an understanding of their market environment, metal façade builders need to 
develop an understanding of the aspects which determine the sustainability performance of their 
products and services in sustainable building systems and life cycle assessments, and the context in 
which these are determined during the construction process. Moreover, metal façade builders have 
to understand how to develop business cases and models for sustainability and how to determine 
whether the sustainability of their products, services or processes contributes to the economic 
performance of their company. 
 

 

As an example, the previously described team will supplement their understanding of the metal façade practice 
and the market environment when necessary. This may be done by organising a series of discussions or 
workshops, each focussed on a specific subject such as the metal façade practice, sustainable metal façades or 
sustainable metal façade builders. During these discussions or workshops also individuals from other 
organisations or industries may be involved to support the development of new perspectives. In addition, the team 
may want to start doing some preliminary testing of basic sustainable business cases and business models.  
 

 

Develop business cases   
The objective of this phase is to develop viable sustainable business cases. This phase is focussed on 
developing, calculating and selecting viable business cases for sustainability, and choosing whether to 
design a business model to make sure these are reproduced on a regular basis.  
 

Since the metal façade builders understand the necessary information, they are able to determine 
whether they can influence certain sustainability aspect, or if their partners influence these aspects 
for them. Based on the sustainable value levers, metal façade builders will start developing business 
cases in which they calculate or argue the possible contribution of the sustainability performance of 
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their products, services and processes, to the economic performance of their company. Finally, busi-
ness cases can be selected and the choice can be made whether to design a business model to make 
sure these are reproduced on a regular basis.  

 
 
As an example, the previously described team sees an important trend involving an increasing demand for metal 
façades or metal façade elements which are for 90% comprised of recycled aluminium. They focus on building 
the business case to determine whether this may contribute to the economic performance of the company. The 
business case is based on the following value levers: 

 

These products may result in the metal façade builders 
being able to command a price premium or increase its 
sales and revenue in their current markets (1), or gain-
ing access to certain niche markets which would other-
wise be out of reach such as those focussed on products 
with high recycled content or responsible sourcing (2). 
In addition, the aluminium recycling chain may be an 
opportunity to establish a long term commitment with 
property owners to make sure these products perform 
according to the latest standards during the lifecycle, 
and are taken back at the end of their lifecycle (3). 
Subsequently, the return of these products may reduce 
the cost of recycled aluminium on the long term (4) and 
will make sure recycled aluminium is still available in 
the future (5). Moreover, a high recycled content leads 
to a lower environmental impact which might mean the 
metal façade industry is not disqualified by any future 
legislation and regulations focussed on this issue (6).  
 
On the long term, metal façades or metal façade elements in combination with the aluminium recycling chain 
will be adopted by the entire value chain making it possible to take measures for further optimisation (7) or 
will improve the reputation and brand of the entire industry which in may have a positive impact on their costs 
and revenue (8). Lastly, the continuously new state-of-the-art products will require personnel to seek out new 
challenging thins and may attract talented and skilled personnel (9).  
 
At the start of this phase the sustainable value levers are meant to present an overall view of the potential 
contributions to the economic performance of the company. The relationship between these value levers and their 
potential is likely to be vague as in the text above. However, during this phase it is vital to become increasingly 
specific and concrete as the team tries to calculate or at least argue the contribution of these sustainable value 
levers. For example, if these products may command a price premium or increase sales; How much will customers 
be willing to pay more? Which specific customers are going to pay this? In which market segment are these 
products going to be offered? How large is this segment and how much is our share expected to grow? 
 
This information will have been gathered for a large part during the understand phase, but it may be necessary 
to take an iterative step to talk some more with specific stakeholders or potential clients. When the team is 
certain one or several sustainable business cases have been accomplished, they will continue to the next phase.  
 

 
Design business model 
The objective of this phase is to design a business model to make sure business cases for sustainability 
are reproduced on a regular basis. This phase is focussed on designing, testing and selecting the best 
business model for sustainability. Depending on the current business model of the metal façade 
builders, and whether the metal façade builder is willing to make changes inside or also outside of the 
limits of the existing model, business cases for sustainability can be used. The designed business 
models are then tested with experts or stakeholders, and finally the best one is selected.  
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Figure 6.2 Numbered overview of indirect and 
direct sustainable value levers 
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As an example, the previously described team has develop a business case for metal façades or metal façade 
elements which are for 90% comprised of recycled aluminium. In order to reproduce this business case on a 
regular basis the metal façade builder will need to adapt and change its business model.  
 
In order to offer this new value proposition the metal façade builder will need to make changes in the management 
of its activities (e.g. engineering or purchasing) and resources (e.g. recycled aluminium and maybe an independent 
label or certificate to prove this), and establish partnerships (e.g. AluEco, the VMRG and system suppliers). 
Moreover, customer relationships will have to be developed (e.g. clients focussed on products with recycled content), 
and communication and distribution channels established (e.g. join platforms related to sustainable products or 
services, or sustainable building in general). Finally, the financial aspects related to optimising the revenue 
streams from customers and cost streams from infrastructure will need to be adapted (e.g. cost advantages may 
be shared with partners or revenues may be gained through product service contracts instead of sales).  
 

 
Implement  
The objective of this phase is to implement the designed business cases and business model, and to 
make sure the designed solutions also provide the desired results. This phases is focussed on imple-
menting the chosen business cases or business model for sustainability. During this phase the expec-
tations are continuously monitored and compared to actual results, when necessary the business case 
or business model is adjusted. 
  

 
As an example, the team could translate the developed business cases and designed business model into a 
business plan. This business plan could include the marketing plan, the operations plan, the organisation and 
human resource plan, the financial plan, the legal plan, growth and development strategies and critical risks 
and contingency plans.  
 

 
Manage 
The objective of this phase is to manage the designed business cases and business model. These phase 
is focussed on managing the chosen business cases or business model for sustainability. During this 
phase the market environment of the metal façade builder is continuously monitored to understand 
and predict how this might affect the business case or business model for sustainability in the future.  
 

 
As an example, a possibility would be to establish a task group focussed on managing the business cases and 
business model. Their objective would be to continuously assess the business cases and business model, (re)design 
the cases or model when necessary, align business cases and business models throughout the company when 
applicable and manage synergies or conflicts between these cases or models.  
 

 

6.7 Validation 
 
The tool has been validated through a workshop with participants from across the metal façade 
industry, and presentations for several organisations. In addition, the tool was discussed with several 
supervisors and advisors connected to the Eindhoven University of Technology. However, because 
early during the initial implementation it became clear there is currently insufficient demand in the 
metal façade industry to implement the tool. Therefore, it was decided the further development, 
validation and implementation of the content of the tool will be done at a later time.   
 
In May 2014 workshops were held to validate the use of the business model innovation process as a 
starting point for the tool. In total three workshops were held with 8 to 12 participants from across 
the metal façade industry. Before the workshops were held, presentations were given to create aware-
ness for the need for innovation. Subsequently, the workshops started with a short presentation 
introducing the concept of business cases and business models to the participants, and a common 
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language to describe, design, analyses and discuss sustainable solutions was introduced using the 
business model canvas. Next, the participants were tasked with describing the current business model 
of the metal façade industry, using the business model canvas. In other words, the participants 
described the current way the metal façade industry creates, delivers and captures value. 
 
After describing the current business model of the metal façade industry, a short presentation intro-
ducing the concept of sustainability to the participants. Next, the participants were tasked with 
describing the business model of the metal façade industry presuming sustainability is fully accepted 
in the market, also using the business model canvas. Subsequently, the two business model canvasses 
were presented by the participants, and possible interventions needed to change the current business 
model to the sustainability business model were discussed. Finally, a short discussion was held of 
how these interventions could be implemented and managed.  
 
At the end of the workshop the participants were positive using the business model innovation phases 
to describe the current and future way companies in the metal façade industry create, deliver and 
capture value. In addition, the participants indicated the process gave them a better indication of 
which sustainability interventions could be done to improve the competitiveness and economic 
success of the metal façade industry. However, the participants also indicated that to be of value to 
their company, the workshops would have to be more extensive and in depth.  
 
In 2013, 2014 and 2015 presentations were held using the results of this study to validate the under-
standing and comprehension of the results for various organizations. The results were presented on 
several occasions to the organisations of the VMRG, the members and partners of the VMRG, the 
board of the AluEco foundation (including the VMRG and the major system suppliers), the 
European Aluminium Association (including companies across the European aluminium industry), 
and other trade associations (including the trade association for surface treatments). 
 

6.8 Implementation 
 
In 2014 the VMRG took the initiative to develop an innovation project to encourage innovation in 
the metal façade industry focused on a number of trends, among them sustainability. Throughout the 
year presentations were given to the members and partners of the VMRG to create awareness of the 
need for innovation. In November the kick-off for this innovation project was held. In the following 
weeks, twelve of the fourteen companies present at the kick-off indicated not to continue in this 
innovation project. Since the two companies that did want to continue wanted to do so as part of an 
innovation network consisting of several companies, it was decided to stop the project, and thereby 
not implement the tool.   
 
Before the innovation project was initiated, it was known that it has been and continues to be a 
challenging market environment for metal façade builders. Afterwards, informal discussion were held 
with the twelve company’s which did not want to continue with the innovation project. In these 
discussions most company’s indicated to either have insufficient resources to continue this innova-
tion project or to be unwilling to commit resources to this specific innovation project due to other 
innovation projects. In addition, there were some which indicated their company innovated on their 
own or did not want to innovate with the VMRG or other company’s associated with the VMRG. 
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7 Conclusions and recommendations  
 
In this chapter the conclusions and recommendations of this study will be presented. First, conclusions will be presented 
with reference to the research objectives, after which, policy and research recommendations will be discussed with reference 
to the research questions.   
 

7.1 Conclusions 
 
In this report in formation has been presented which gives an overall view of the metal façade market 
(Chapter 2) and the metal façade practice (Chapter 3). Moreover, sustainable building systems and 
life cycle assessments have been discussed as these are the most commonly used methods for deter-
mining the sustainability performance of buildings and façades. In addition, the aspects which actually 
determine this performance have been identified, as well as the impact of façades on the sustainability 
performance of building as a whole (Chapter 4).  
 
Subsequently, the business of sustainability was discussed, and specifically the relationship between 
improving the sustainability performance of products, services and processes, and how to determine 
whether this will contribute to the economic performance of metal façade builders (Chapter 5). The 
final outcome of this study is a tool for sustainable façade innovations that allows metal façade 
builders to use the sustainability performance of their products or service in such a way that this 
contributes to the economic performance of their company (Chapter 6).  
 

 

(1) The first objective of this study is to develop tools which give metal façade builders insight into the 

sustainability performance of their products and services in an (inter)national context, and their impact on the 

sustainability of buildings as a whole.  

 

(2) The second objective of this study is to develop tools which give metal façade builders insight into ways 

improving the sustainability performance of their products, services and processes might contribute to the economic 

performance of their company.  

 

 
Although both objective have been achieved, and the VMRG have dedicated considerable attention 
and resources to developing a tool for metal façade builders, there was insufficient demand to 
implement the tool. This shows there is currently a gap between the innovation initiatives from the 
VMRG, and the innovation capacity and adoption of the associated companies. This also shows a 
major challenge for this trade association, the continuous balancing between innovations that might 
be necessary to strengthen the position of the metal façade industry, and innovations that are in line 
with the innovation capacity and adoption of associated companies.   

 

7.2 Recommendations 
 

 

(1) What is the market environment for the metal façade industry? 
 

(2) How is the metal façade industry organized? 
 

 
It has been and continues to be a challenging market environment for metal façade builders. It 
appears that after the past few years most of the elements (e.g. vision, skills, resources, planning) 
necessary for rethinking strategies and developing new products, services or processes might no 
longer be available to all the companies in the metal façade industry. This has made and will continue 
to make the VMRG’s mission to encourage innovation in the market a real challenge. Therefore, it 
may be recommended not to initiate any further innovation projects in the near future without the 
necessary commitment from metal façade builders, or only initiate innovation projects which do not 
require the involvement of metal façade builders and can be done by the trade association themselves.  
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Although there is sufficient information to give insight into the metal façade market and metal façade 
practice, there is nog enough reliable information to develop a complete and clear view of the market 
environment. In general, information about both the metal façade market and practice is available, 
but additional information may be useful such as when metal façade builders are involved in the 
construction process, based on in which  aspects their involvement was determined and which 
contracting strategies are often encountered. Moreover, information about the relationship of the 
metal façade industry with other façade industries is only partly available, some information is avail-
able about the window and doors segments, but none for example regarding façades. All this infor-
mation may prove to be vital to be able to continuously understand and predict how the market 
environment may affect the business of metal façade builders in the future.  
 

 

(3) What are the common methods for determining the sustainability performance of buildings and façades? 
 

(4) Which aspects determine the sustainability performance of façade products and services? 
 

 
The content an characteristics of sustainable building systems and life cycle assessments have been 
extensively documented in literature. However, these sources do not mention which aspects actually 
determine the sustainability performance of façades, and what their impact is on the sustainability of 
buildings as a whole. Therefore, several analyses of sustainable building systems and life cycle assess-
ments were conducted in this study.  
 
Although sustainable building systems give an indication of the sustainability performance of façades, 
these systems involve subjective ratings which are highly dependent on the specific context. There-
fore, the sustainability of façades will be different in each building, and metal façade builders should 
aim to make sure the sustainability of the building as a whole is as optimal as possible. A significant 
opportunity to achieve this, might be to integrate façades and building services as these building layers 
comprise the overall part of the sustainability performance of buildings. Moreover, sustainable build-
ing systems and life cycle assessments should not be seen as a method to obtain a complete environ-
mental or sustainability profile of façade products or services, but only to gain insight into the largest 
contributors.  
 

 

(5) What is the general relationship between improving the sustainability performance of products, services and 
processes, and improving the economic performance of companies? 
 

(6) How can metal façade builders improve the sustainability performance of their products, services and 
processes, in such a way that contributes to the economic performance of their company? 
 

 
Although the various value levers have been extensively documented in literature, none of these 
sources present a complete and clear overview of sustainable value levers. Therefore, based on a 
combination of these sources an overview was developed. Even though the tool developed in this 
study supports metal façade builders in applying the principles of sustainability in practice, it will 
require a significant effort and necessary management to derive value from it. Going forward, testing 
the tool and its underlying assumptions may reveal important new insights, and as the practical and 
theoretical basis broadens and spreads, the tool may need to be enhanced.  
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Appendix I Historic developments sustainable building 
 
Sustainability has been an important issue in the construction industry for a considerable time. The 
term sustainability is originally derived from forestry, where it was first used in the eighteenth century. 
Its development was triggered by the overexploitation of wood in the wake of rapid growth in 
industrial wood requirement. Sustainable forestry was the idea of using trees sparingly, meaning no 
more trees should be cut down than are replanted. This combined the ecologically responsible side 
of forestry, maintaining the tree population, with the economic interests of industrial wood 
exploitation, a secure future supply of wood (Haucke, Völkening, 2011). 
 

 
Past and present context of sustainability in the construction and façade industry 

 
Awareness (……-1979) 
In the seventies awareness about sustainability continued to grow. In 1972, the Club of Rome 
described the negative impact of our growing economic activity. They argued that if people continued 
to consume natural resource apace, the global economy would eventually collapse, population losses 
would ensue and things would generally fall apart. The Club of Rome then called for an ecological 
and economic state of balance to ease the effects of economic growth (Meadows, 1972).  
 
In the same year the correlation between ecological and economic interests was also discussed during 
the United Nations Conference on Human Environment in Stockholm. The most important out-
come of this conference, ‘the Stockholm Declaration’, marked the first step towards mapping the 
rights and obligations of governments towards the natural environment. At this conference, govern-
ments also decided to establish the United Nations Environment Programme (UNEP), which 
remains one of the most important environmental organisations in the world (Nelisson, 2003). 
 
Definition (1980-1989) 
In the eighties, mainly because of the recent worldwide energy crisis, the construction industry 
focused almost exclusively on the energy efficiency of buildings. At the end of the eighties, the con-
struction industry started to realise that sustainability was not only about optimising ecological inter-
ests, but also about optimising these interests in correlation with economic and social interests 
(Oijevaar, 2011). In 1987, the World Commission on Environment and Development targeted the 
multilateralism and interdependence of nations in search of sustainable development. The commis-
sion defined ‘sustainable development’ as development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs (WCED, 1987). In 1989, the 
term ‘sustainable building’ was introduced in the Netherlands by the Ministry of Housing Spatial 
Planning and the Environment (VROM). The term was derived from the Brundtland definition of 
sustainable development and replaced a number of other terms, including ecological building, envi-
ronmentally friendly building and environmentally conscious building. 
 
Implementation (1990-1999) 
In the nineties national and international governments were developing and implementing measures 
to achieve sustainable development. In 1992, the Dutch government defined minimum requirements 
in the national building regulation for the construction and use of buildings. An important part of 
these requirements were related to energy efficiency of buildings, e.g. insulation and double glazing. 
In the same year international governments discussed ways to achieve sustainable development at the 
United Nations Conference on Environment and Development (UNCED) in Rio de Janeiro. The 
conference led to a number of important documents, e.g. Agenda 21, the Rio Declaration on Envi-
ronment and Development, the Convention on Biological Diversity and the Framework Convention 
on Climate Change. Building on the latter the Kyoto Conference later came up with the Kyoto 
Protocol which defined reduction goals for greenhouse gas emissions (Nelisson, 2003).  

Awareness

(…...– 1979)

Definition

(1980-1989)

Implementation

(1990-1999)

Adoption

(2000-2009)

Establishment

(.2010–......)
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In addition to governments, other organisations also put sustainability high on their agenda and 
focussed on assessing the sustainability of buildings. In 1990, BREEAM (United Kingdom) became 
the first commercially available sustainability assessment tool. They were followed by HQE (France) 
and SBTool (International) in 1996 and LEED (United States) in 1998.  
 
Adoption (2000-2009) 
In the beginning of the twenty-first century the European Union launched a broad discussion in the 
field of sustainability (CEC, 2001). Since then, the benefits of sustainable buildings have been more 
extensively researched, documented and illustrated (SCTG, 2002; Kats, 2003; RICS, 2004, 2005). 
Over time, this discussion moved away from largely academic and also became more practical, 
resulting in sustainable building initiatives and an increase in the number of sustainability assessment 
tools, e.g. CASBEE (Japan) in 2001, GreenStar (Australia) in 2003 and DGNB (Germany) in 2006 
(Haucke, Völkening, 2011).  
 
Although a number of concrete actions to achieve sustainable development were made after the 
conference in Rio de Janeiro, full implementation of the action plan was still far off. In 2002, new 
measures and goals to achieve sustainable development were discussed during the World Summit on 
Sustainable Development (Nelisson, 2003). This summit did not have the intended impact since many 
companies still did not focus on sustainability. This could be explained because they either saw no 
reason to change their position since they were economically successful or they were affected by 
economic difficulties and had no capacity available for sustainability. However, in the following years, 
a number of ordinances prompted a resurgence of the importance of sustainability. The economic 
crisis also pushed the organisations to rethink their position regarding sustainability, as it was now 
increasingly being seen as a possible solution that could facilitate economic success in the long term 
(Haucke, Völkening, 2011). 
 

    
 

   
 

Pricewaterhouse Coopers LLP building first to achieve a BREEAM outstanding rating (2010) 
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OVG project development first to achieve a BREEAM outstanding design rating in the Netherlands (2012) 

 
Establishment (2010-……) 

In recent years a clear link is beginning to emerge between the value of buildings and their sustain-
ability performance. However, despite the mentioned trend that sustainability is becoming increas-
ingly important in the construction and façade industry, sustainable buildings are not yet explicitly 
offered and requested by the majority of market players for a number of reasons. 
 

One challenge worth mention-
ing is breaking ‘the vicious cir-
cle of blame’. The construc-
tion industry is currently con-
strained by a misalignment of 
stakeholders. This misalign-
ment was first conceptalised 
by Cadman (2000) and became 
known as the ‘vicious circle of 
blame’. In theory, every nega-
tive can be turned into a posi-
tive, turning the vicious circle 
into a virtuous circle (Lorenz, 
Trück, Lütz-kendorf, 2007).  
 
In practice, the first signs are 
beginning to show that this 
turning is currently in progress. In the façade industry innovation of large façade builders and façade 
system suppliers is increasingly focussed on sustainable buildings and the development of sustainable 
façade components and systems. Examples are innovations in new software tools capable of assessing 
and simulating dynamic and integrated façade systems made it possible to further to improve the 
energy performance of buildings and achieve higher levels of visual, thermal and acoustic comfort. 
Moreover, the development of new façade systems using advanced polymer and composite materials 
with better performance related to embodied and operational energy.  

 

 
 

The vicious circles of blame (RICS, 2008) 
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Breaking the vicious circle of blame with virtuous loops of feedback and adaption (RICS, 2008)  
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Appendix II Sustainable building systems 
 

Building Research Establishment Assessment Method (BREEAM) 
• Management, which deals with sustainable procurement, responsible construction practices, 

construction site impacts, stakeholder participation, Life-cycle costing and service-life.   
• Health and Wellbeing, which deals with visual comfort, indoor air quality, thermal comfort, water 

quality, acoustic performance, safety and hazards.  
• Energy, which deals with energy efficiency, energy monitoring, external lighting, low and zero 

carbon technologies, energy efficient cold storage, energy efficient transportation systems and 
energy efficient equipment.  

• Transport, which deals with public transit accessibility, proximity to amenities, alternative modes 
of transport, maximum car parking capacity and travel planning.  

• Water, which deals with water consumption, water monitoring, water leak detection and preven-
tion and water efficient equipment.  

• Materials, which deals with life cycle impacts, responsible sourcing of materials, insulation and 
robustness.  

• Waste, which deals with construction waste management, recycled aggregates, operational waste 
and speculative floor and ceiling finishes.  

• Lands Use and Ecology, which deals with site selection, ecological value of site and protection of 
ecological features, enhancing site ecology and long term impact on biodiversity.  

• Pollution, which deals with impact of refrigerants, NOx emissions, surface water run-off, reduc-
tion of nigh time pollution and noise attenuation.  

• Innovation, which deals with additional credits that can be awarded in recognition of achieving 
exemplary levels of performance in certain issues or for incorporating innovative solutions.   

 

Leadership in Energy and Environmental Design (LEED) 
• Integrative process, which deals with the identification and use of opportunities to achieve synergies 

across disciplines and building systems.  
• Location and transportation, which deals with neighborhood development, sensitive land protection, 

high priority sites, surrounding density and diverse uses, access to quality transit, bicycle facilities, 
reduced parking footprint and green vehicles.  

• Sustainable sites, which deals with construction activity pollution prevention, site assessment and 
development, open space, rainwater management, heat island reduction and light pollution 
reduction.  

• Water efficiency, which deals with indoor and outdoor water use reduction, building level water 
metering, cooling tower water use and water metering.  

• Energy and Atmosphere, which deals with fundamental commissioning and verification, optimiza-
tion of energy performance, building level energy performance, building level energy metering, 
fundamental refrigerant management, enhanced commissioning, advanced energy metering, 
demand response, renewable energy production, enhanced refrigerant management and green 
power and carbon offsets.  

• Material and resources, which deals with the storage and collection of recyclables, construction and 
demolition waste management planning, building life cycle impact reduction, environmental 
product declarations, sourcing of raw materials, material ingredients and construction and 
demolition waste management.  

• Indoor Environmental Quality, which deals with minimum indoor air quality performance, environ-
mental tobacco smoke control, enhanced indoor air quality strategies, low emitting materials, 
construction indoor air quality management, indoor air quality assessment, thermal comfort, 
interior lighting, daylight, quality views and acoustic performance.  

• Innovation, which deals with the use of innovative strategies, achieving exemplary performance, 
attempting pilot credits and the appointment of a LEED Accredited Professional as a principal 
participant of the project.   

• Regional priority, which deals with regional environmental priorities for buildings in different geo-
graphic regions.  
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Deutsches Gütesiegel Nachhaltiges Bauen (DGNB) 
• Environmental quality, which deals with global warming potential, ozone depletion potential, 

photochemical ozone creation potential, acidification potential, Eutrophication potential, local 
environmental impact, responsible procurement, non-renewable primary energy demand, total 
primary energy demand and proportion of renewable primary energy, potable water demand and 
wastewater volume and land use.  

• Economic quality, which deals with building related life-cycle costs and suitable for third-party use.  
• Socio-cultural and functional quality, which deals with thermal comfort in the winter and summer, 

indoor air quality, acoustic comfort, visual comfort, occupant control, quality of outdoor spaces, 
safety and security, access for all, space efficiency, suitability for conversion, public access, cyclist 
facilities, design and urban quality and integration of public art.  

• Technical quality, which deals with fire prevention, noise prevention, building envelope quality, 
ease of cleaning and maintenance, ease of dismantling and recycling.  

• Process quality, which deals with comprehensive project brief, integrated design, design concept, 
suitability in tender phase, documentation for facility management, environmental impact of 
construction, prequalification of contractors, construction quality assurance and systematic 
commissioning.  

• Site quality, which deals with access to transportation, access to specific use facilities, connection 
to utilities, site location risks and conditions, public image and social conditions.  

 

Haute Qualite Environmentale (HQE) 
• The buildings relationship with its immediate environment, which deals with planning the plot for sustain-

able urban development, quality of outdoor spaces accessible for users and impacts of the build-
ing on the local residents.  

• Adaptability of the building and integrated choices of construction products, systems and processes, which deals 
with construction choices for the sustainability and adaptability of the building, construction 
choices to facilitate maintenance of the building, choosing construction products in order to limit 
the environmental impact of the building and limit the health related impact.  

• Low environmental impact worksite, which deals with optimizing the worksites waste management, 
limiting nuisances, pollution and the consumption of resources on the worksite.  

• Energy management, which deals with reducing energy through architectural design, reducing 
primary energy consumption and reducing the emission of pollutants into the atmosphere. 

• Water management, which deals with reducing drinking water consumption, plot rainwater man-
agement and wastewater management.  

• Operational waste management, which deals with optimizing the recycling of operational waste and 
quality of the activity operational waste management system.  

• Maintenance and durability of environmental performance, which deals with optimizing the design of the 
building for simplified maintenance and servicing of the constructions system.  

• Hygrothermal comfort, which deals with architectural measures intended to optimize hygrothermal 
comfort, creating hygrothermal comfort conditions in heating and cooling mode and in rooms 
which do not have access to a cooling system. 

• Acoustic comfort, which deals with creating an acoustic environment quality appropriate for the 
various rooms.  

• Visual comfort, Which deals with optimizing natural lighting and comfortable artificial lighting.  
• Olfactory comfort, which deals with controlling the sources of unpleasant odors.  
• Health quality of spaces, which deals with limiting electromagnetic exposure and creating special 

health conditions. 
• Health quality of air, which deals with guaranteed effective ventilation and controlling sources of 

indoor air pollution.  
• Health quality of water, which deals with design quality of the buildings internal water network, 

controlling the temperature inside the buildings internal water network, controlling water treat-
ments and water quality in bathing areas.  
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 BREAM categories and credits 
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LEED categories and credits 
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DGNB categories and credits 
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HQE categories and credits 
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Appendix III Façade aspects and credits  sustainable building systems 
 

 
 
Overview façade criteria and the corresponding credits in each sustainable building system. 
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