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Dear Editor, 
 
We appreciate the helpful feedback from the two Reviewers of our submittal, “Defining 
strategies to adopt Level(s) for bringing buildings into the circular economy. A case 
study of Spain” (JCLEPRO-D-20-11086). Authors have carefully considered the 
comments of the reviewers, responding as follows: 
 

REVIEWER #1: 

Reviewer’s comment 1 

My comments have been addressed and the authors' response is satisfactory. The 
paper is suitable for publication.  

Author's Response 1 

Thank you very much for your review and contribution to this work. After exhaustively 
considering the recommendations by the reviewers, we have detected an error in the 
local priority indexes of the factors that affect their order, which has been corrected. 
However, this error does not affect the methodology, the foundation, or the 
development of the work. However, we ask that we accept our apologies for the 
inconvenience that this error may have caused. 

 

REVIEWER #2: 

Reviewer’s comment 1 

1. The building sector is multi-agent and has complicated interactions. Literature often 
in the management sector discussed extensively in the past more environmentally 
friendly organizational practices for better buildings. 
This paper aligns with this literature and stress the continuity of the topics and the 
connections of different players for better and more 
sustainable practices. The original and worthy contributions of the study to the current 
body of knowledge is better outlined. 
 
1. The description of the methodology is (still) too qualitative and probably a detailed 
description would be recommended, but overall this paper is otherwise ready to be 
accepted. 
 

Author's Response 1 

Thank you very much for your review and contribution to this work. After exhaustively 
considering the recommendations by the reviewers, we have detected an error in the 
local priority indexes of the factors that affect their order, which has been corrected. 
However, this error does not affect the methodology, the foundation, or the 
development of the work. However, we ask that we accept our apologies for the 
inconvenience that this error may have caused. 

Detailed Response to Reviewers
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1. Also, once the reviewer' comments have been analyzed, the authors consider that 
the AHP methodology is widely used, in addition to being widely contrasted. In this 
work, an application of it is made, so it is understood that it is not necessary to create 
a more detailed description of it, although the reference in which this methodology is 
explained extensively, as well as its justification, is cited and mathematical 
formulation. There are similar works that only address the analysis of the results 
obtained, without including an extensive rationale for the formulation of this 
methodology, for example: 
 
T. Brudermann et al. / Energy Policy 76 (2015) 107–1. Agricultural biogas plants–A 
systematic analysis of strengths, weaknesses, opportunities and threats 
 
T. Brudermann, T. Sangkakool / Urban Forestry & Urban Greening 21 (2017) 224–234. 
Green roofs in temperate climate cities in Europe – An analysis of key decision factors 
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Defining strategies to adopt Level(s) for bringing buildings into 1 

the circular economy. A case study of Spain 2 

Abstract 3 

Level(s) is a common European Union framework of core sustainability indicators for 4 

measuring the performance of buildings along their life cycle, enabling emissions 5 

reductions and circular resource flows. A fundamental tool for the development of 6 

European policies to boost the market for sustainable, resilient and climate change 7 

adapted buildings. The objective of this study is to contribute to the existing body of 8 

knowledge in the field of sustainable building research, through the definition of 9 

strategies to adopt Level(s) for bringing buildings into the Circular Economy. For this 10 

reason, a triple SWOT-Analytical Hierarchy Process (AHP)-TOWS analysis was applied. 11 

The strengths, weaknesses, opportunities and threats (SWOT) of the Level(s) have been 12 

identified in relation to the availability of resources, product quality, internal and market 13 

structure, consumer perception, among others. The results obtained are conclusive in 14 

terms of the experts' positive assessment of the tool; highlighting factors such as its 15 

response to the need to adapt buildings to climate change, its a standard reference 16 

language, and its use in multiple situations. However, several barriers have also been 17 

identified, which may affect its development, including its complexity of use, its lack of 18 

self-sufficiency, and its dependence the criteria used in each evaluation. Finally, the key 19 

strategies to be carried out for the implementation of the Levels have been established.  20 
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Level(s); SWOT analysis; Analytic hierarchy process; Delphi method; TOWS matrix; 23 

sustainable building 24 

Highlights 25 

 Level(s) is a common European Union framework of core sustainability 26 

indicators. 27 

 The triple SWOT-AHP-TOWS analysis is used in defining strategies to adopt 28 

Level(s). 29 

 The strengths and opportunities of Level(s) outweigh their weaknesses and 30 

threats. 31 

 The economic and fiscal incentives is determined as the most offensive strategy. 32 

1. Introduction 33 

Architecture and city building constitute a complex organisational system that 34 

contributes to the social and economic development of a country (Alawneh et al., 2019). 35 

However, it has also sometimes caused environmental degradation, habitat destruction, 36 

and alterations in ecosystems that threaten people's well-being (Foster, 2020). In this 37 

sense, the main interest of this sector should be to generate, through research and 38 

technological development, systematic knowledge that contributes to solving the 39 

problems of our society. This is where the concept of sustainable construction, 40 

introduced by Charles Kibert in 1994 (Kibert, 1994), is defined as the 'creation and 41 

responsible management of a healthy building environment, considering ecological 42 

principles and the efficient use of resources'.  43 
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The concept of 'circular economy' (CE) in the building industry is based on the principles 44 

of sustainable construction. This notion allows both the reduction of negative impact on 45 

the environmental and increases the healthiness of indoor environments. It calls for the 46 

reduction of the material's environmental footprint, the extension of its useful life, and 47 

the consumption of sustainable resources – all of which are crucial for the development 48 

of climate change mitigation (Wen et al., 2020) and adaptation strategies that reduce 49 

global emissions and waste (Arora et al., 2019; Hertwich et al., 2019; Olivetti and Cullen, 50 

2018). These requirements have multiple benefits that extend beyond the project itself, 51 

contributing to the economic and social development to the surrounding area. A 52 

transition to sustainability of the construction sector corresponds to new relationships 53 

between firms in the construction organization; to realize sustainable buildings, a higher 54 

level of integration between the general contractor and suppliers is required; it is 55 

fundamental a new organization of construction processes for green residential 56 

building(Albino and Berardi, 2012). However, (EC) remains a relatively new issue (Leising 57 

et al., 2018); a lack of knowledge and tools makes it difficult to implement in the 58 

construction sector (Kibert, 1994). The high uncertainty and the lack of information 59 

and communication among stakeholders often increase the reluctance for the 60 

adoption of energy-saving technologies (Berardi, 2013). 61 

In this context, public authorities and society have generally shown a particular interest 62 

in more sustainable, efficient, and environmentally friendly buildings and construction 63 

technologies (Araújo et al., 2013) within the framework of the CE and adaptation to 64 

climate change. The interest of the local government in adopting energy-saving 65 

technologies is limited, it mainly focus on legal and administrative aspects. The 66 

disconnection between national and local governments merits particular attention in 67 
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future policies (Berardi, 2013). However, due to the variety and extent of challenges 68 

posed by sustainable construction, the assessment of buildings and construction 69 

methods can be very complicated. Indeed, since the emergence of the concept of 70 

sustainable construction, more than 600 Sustainable Building Assessment Methods 71 

(SBAM) (Doan et al., 2017), have been developed, including the Building Research 72 

Establishment Environment Assessment Methodology (BREEAM) (“BREEAM: the 73 

world’s leading sustainability assessment method for masterplanning projects, 74 

infrastructure and buildings - BREEAM,” n.d.), Haute Qualité Environnementale 75 

(HQE™Method) (“Alliance HQE-GBC – Alliance des professionnels pour un cadre de vie 76 

durable,” n.d.), Verde (“GBCe | Green building council españa,” n.d.), Protocollo ITACA 77 

(“Itaca,” n.d.), PromisE (“Sustainable Building - VTT Materials and Construction,” n.d.), 78 

Nordic Swan (“Nordic Ecolabel | Nordic Ecolabel,” n.d.), SBTool PT (“SBTool | 79 

International Initiative for a Sustainable Built Environment,” n.d.), Green Globes (“Green 80 

Building Initiative : Green Globes Certification,” n.d.), etc. SBAMs are tools that seek to 81 

balance the three aspects contained in the concept of sustainable building: social, 82 

economic and environmental. To this end, they qualify and certify the sustainability of 83 

the building in all phases of the life cycle (Díaz López et al., 2019), based on a series of 84 

quantitative and qualitative indicators that measure different environmental, economic, 85 

social and usability aspects (Díaz-López et al., 2019).  86 

The SBAMs have gradually been adapted to the concept of sustainable construction 87 

(Wen et al., 2020); this has allowed them to play a significant role in the development 88 

of sustainable buildings by raising awareness of the main actors involved in recent years 89 

(notwithstanding that their objectives, application areas, and structures are very 90 
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different (Díaz López et al., 2019). However, implementation of the SBAMs has 91 

encountered some obstacles, notably their voluntary nature (Haapio and Viitaniemi, 92 

2008), resulting in low implementation rates. On the other hand, the absence of unified 93 

sustainability criteria to be considered in sustainability assessments across different 94 

countries has been noted (Banani et al., 2013; Warren et al., 2009).  95 

Level(s) is a common framework proposed by the European Union (EU) and developed 96 

by the Joint Research Centre (JRC) for sustainable buildings, based on a comprehensive 97 

research effort involving both industry and the public sector. The tool aims to unite the 98 

entire value chain of the sector round a common European language for better building 99 

performance. To do this, it examines the complete life cycle of buildings. This enables it 100 

to address their vast emission-reduction potential and circular resource flows, thus 101 

supporting the health and well-being of those for whom they are intended. All this is 102 

presented within the concept of EC and adaptation to climate change, moving away 103 

from the linear economic model of 'take, do and waste' (Dodd et al., 2017a). 104 

Additionally, the establishment of unified indicators makes it easier to compare 105 

sustainable buildings within the EU. Consistent with this objective, the objectives set by 106 

Level(s) were as follows (Dodd et al., 2017b, 2017c; “Sustainable buildings - Green 107 

growth and circular economy - Environment - European Commission,” n.d.): 108 

 Raise awareness among the public, developers, and public procurement services 109 

of the need to have sustainable buildings and increase demand for them.  110 

 Increase knowledge regarding the efficient use of resources within the built 111 

environment to foster better decision-making processes by designers, architects, 112 
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developers, construction companies, construction product manufacturers, 113 

investors, and property owners. 114 

 Provide a common EU approach to assessing the sustainability of buildings and 115 

the built environment. The flexible indicator can also be incorporated into new 116 

and existing evaluation systems. 117 

Since Level(s) is based on the full range of existing tools (Díaz López et al., 2019), it is 118 

essential to analyse its potential as a critical tool for the development of a sustainable 119 

building within the framework of the CE and adapted to climate change in Europe. 120 

Understanding this novel indicator framework and its political, economic, 121 

administrative, and social environment impact – as well as that of its implementation – 122 

is vital to determining the need to apply this common language in various circumstances.  123 

To meet all the above, the main objective of this study was to contribute to the existing 124 

body of knowledge in the field of sustainable building research, through the definition 125 

of strategies to adopt Level(s) for bringing buildings into the Circular Economy. 126 

Therefore, the strengths, weaknesses, opportunities and threats of Level(s) regarding 127 

the availability of resources, product quality, internal and market structure, consumer 128 

perception, among others, have been identified. This knowledge has made it possible to 129 

correct weaknesses, address threats, maintain strengths and exploit Level(s) 130 

opportunities for their correct implementation.  131 

2. Material and Method 132 

The evaluation of Level(s) was carried out through the analysis Strengths, Weaknesses, 133 

Opportunities and Threats (SWOT), a tool that emerged in the field of economic analysis 134 
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for the evaluation of management procedures in companies, projects and plans 135 

(Samolada and Zabaniotou, 2014), but whose use has been increasingly extended and 136 

applied in the context of environmental and sustainability research. SWOT facilitates the 137 

identification of factors that affect the use of Level(s), establishing the Weaknesses, 138 

Threats, Strengths, and Opportunities related to its implementation, facilitating future 139 

decision-making (Samejima et al., 2006) and informing decision-making, planning, and 140 

building strategies. 141 

The main advantage of SWOT analysis is its simplicity (Liao and Chern, 2015; Zhou et al., 142 

2019), which has led to its continued use in both leading companies and academic 143 

communities since its development in the 1960s (Ghazinoory et al., 2011). However, 144 

there are shortcomings in the traditional SWOT approach: (i) it produces a superficial 145 

and imprecise list of factors, based on the subjective perception of the selection of 146 

factors and (ii) it lacks prioritisation of factors regarding the importance of each SWOT 147 

factor. The first of the problems can be solved by selecting a panel of experts to reduce 148 

subjectivity in the identification of factors. The second, the absence of a prioritisation of 149 

these factors, has been solved with the proposal by several researchers based on the 150 

integration of SWOT with other quantitative methods – among which is the Analytical 151 

Hierarchy Process (AHP)-SWOT (Kangas et al., 2001; Kurttila et al., 2000). This 152 

approach was developed by Thomas L. Saaty (1980) (Saaty, 1987) and it is designed to 153 

solve complex problems of multiple criteria through the analysis of quantitative data 154 

relating to decision alternatives. 155 

To achieve the main objective of this study, a  triple SWOT-AHP-TOWS analysis was 156 

applied, an additional combination of analysis tools to further improve the decision-157 
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making process and also to develop policies based on the results of SWOT and AHP . It 158 

is one of the few models that allows the integration of analysis, identifying individual 159 

factor variables and appropriate policies (Gottfried et al., 2018). Hybrid SWOT–TOWS 160 

with AHP model are simple, efficient and the abilities to combine qualitative and 161 

quantitative criteria. Thus, AHP can manage the decision making in situation of 162 

uncertainty  (Chanthawong and Dhakal, 2016). 163 

Various fields of research have used such a three-phase analysis: tourism (Monavari et 164 

al., 2013), infrastructure projects (Behzad Malekpour Asl et al., n.d.), biorefinery 165 

(Brunnhofer et al., 2020), forest planning (Kurttila et al., n.d.), water resources (Gao et 166 

al., 2017), transport management (Dimić et al., 2016), textile industry (Dimić et al., 167 

2016), among others. The SWOT method is based on expert judgement and is designed 168 

to identify the Weaknesses, Threats, Strengths, and Opportunities (SWOT) in order, 169 

subsequently, to prioritise factors identified through the AHP. Based on this information, 170 

the TOWS matrix has finally been used to generate strategies (Weihrich, 1982) to 171 

achieve to implementation of Level(s). Therefore, this three-phase analysis is suitable 172 

for this study since it allows the identification, through qualitative and quantitative 173 

methods, of the main strategies for the implementation of policies that promote 174 

improved construction within the framework of the circular economy. 175 

The territory of Spain has been selected for this study, for its representation as a 176 

Mediterranean country, for its low percentage of sustainable construction 177 

development, as well as its high percentage of the urban population, among which the 178 

whole EU is the largest (Herczeg David McKinnon Leonidas Milios and Klaassens Katarina 179 

Svatikova Oscar Widerberg Rotterdam, 2014). 90% of the housing stock in Spain was 180 
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built before the Technical Building Code, approved in 2006, came into force. Moreover, 181 

60% of the properties were built without sustainability criteria, as no regulations existed 182 

at the time. For this reason, efforts to improve must be extreme. 183 

The working methodology described above, therefore, includes three distinct phases, as 184 

shown in Figure 1: (i) application of the SWOT analysis and (ii) application of the AHP 185 

method, both supported by the Delphi method. The final phase is (iii) establishment of 186 

strategies base on TOWS matrix. These phases are described below, as well as the Delphi 187 

method on which they are based.  188 

2.1. Implementation of the SWOT analysis. 189 

Application of the SWOT analysis, in aggregate, is based on both internal and external 190 

analyses. Internal analysis facilitates the identification of Strengths and Weaknesses, 191 

controllable factors that support and hinder the implementation of Level(s), 192 

respectively; external analysis identifies Opportunities and Threats, uncontrollable 193 

factors that allow and incapacitate the achievement of the objectives set out in 194 

Level(s)(Dyson, 2004).  195 

Initially, and based on the technical manuals provided by the developers of Level(s) 196 

(Dodd et al., 2017b, 2017c; “Sustainable buildings - Green growth and circular economy 197 

- Environment - European Commission,” n.d.), a set of potential factors was selected. 198 

Subsequently, those who will be included in the SWOT matrix will be selected based on 199 

the opinion of the experts, and those who will be called relevant factors. To gather the 200 

opinion of the experts, a survey was designed in which these persons were asked to rate, 201 
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from '1' to '10', the degree of importance of each of the possible factors selected, 202 

considering '1' as minor and '10' as very important.  203 

2.2. Application of the AHP method. 204 

Once the SWOT matrix was defined, it was prioritised using the 205 

quantitative AHP method, allowing the SWOT factors to be ranked according to their 206 

relative importance. AHP is based on the own value method (Kilinç et al., 2018; Lyu et 207 

al., 2020; Moussaoui et al., 2018), and as a result of the calculations, each of the SWOT 208 

factors has been associated with a local priority level or index p (0 < p < 1, ∑ 𝑝𝑖 = 1𝑛
𝑖=1 ) 209 

within a group of n relevant factors that integrate each of the categories Weaknesses, 210 

Threats, Strengths and Opportunities, as well as a total priority index q (0 < q < 1, 211 

∑ 𝑞𝑗 = 14𝑛
𝑗=1 ) in the group of 4n factors that integrate the entire SWOT matrix. To this 212 

end, a new survey was designed which was then sent to the experts involved and in 213 

which a peer comparison was requested between the factors included in the SWOT 214 

matrix, for each of the categories, as well as between categories, according to the scale 215 

of comparisons recommended by Saaty (1987)(Saaty, 1987) and presented in Figure 2. 216 

It shows that, for the paired comparison, the scale was limited to odd numbers and 217 

varied from 9:1 (the F1 factor is much more critical than the F2 factor), at 1:9 (the factor 218 

F2 is much more important than the factor F1); for 1:1 the factors are equally important 219 

(Wang and Chen, 2014).  220 

To calculate the local priority index (pj), firstly four factors were selected for each of the 221 

category; as result four original square matrices A, with dimension 4 × 4 (aij is the 222 

element that takes up row i and column j, for i = 1, ..., 4, and j = 1, ..., 4), were obtained 223 

with the average value of the experts’ opinions, according to the Equation 1. In a second 224 
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step the matrices of paired comparisons 𝐴̂ in which 𝑎̂𝑖𝑗 is the measure of the preference 225 

of the alternative in row i when it is compared to the alternative of column j (Equation 226 

2). Finally, each element of each matrix 𝐴̂ was normalized to obtain the normalised 227 

paired comparison matrix 𝐴̂𝑛; to do that each element has been divided by the addition 228 

of its column; the obtained value 𝑣𝑗  (Equation 3) turned out to be the local priority of 229 

factors (pj), in each category. 230 

𝐴 = (𝑎𝑖𝑗)
𝑖,𝑖=1,…4

= (

𝑎11 𝑎12 𝑎13 𝑎14

𝑎21
𝑎31
𝑎41

𝑎22
𝑎32
𝑎42

𝑎23
𝑎33
𝑎43

𝑎24
𝑎34

𝑎44

)    (1) 231 

𝐴̂ = (𝑎̂𝑖𝑗)
𝑖,𝑗=1,…,4

= (

𝑎̂11 𝑎̂12 𝑎̂13 𝑎̂14

𝑎̂21

𝑎̂31

𝑎̂41

𝑎̂22

𝑎̂32

𝑎̂42

𝑎̂23

𝑎̂33

𝑎̂43

𝑎̂24

𝑎̂34

𝑎̂44

) where 𝑎̂𝑖𝑗 = {

1, 𝑖 = 𝑗
𝑎𝑖𝑗, 𝑖 < 𝑗

1 𝑎𝑖𝑗⁄ , 𝑖 > 𝑗
     (2) 232 

𝑣𝑗 =
1

4
× ∑

𝑎̂𝑗𝑖

𝑐𝑖

4
𝑖=1      (3) 233 

The total priority index for each factor (𝑃𝑗 ) has been calculated taking into account 234 

Equations 4, where WG is the weight corresponding to the category of the factor, and 𝑣𝑗  235 

is the value of its local priority, with j = 1, ..., 4. The weight of each category (WS, WW, 236 

WT, WO) was determined as the weighted average of the experts’ opinions. 237 

𝑃𝑗 =  𝑊𝐺 × 𝑣𝑗  (4) 238 

Finally, an important consideration in terms of the quality of the final decision concerns 239 

the consistency of that judgement, as displayed by the decision-maker  during the series 240 

of paired comparisons. It should be kept in mind that perfect consistency is tough to 241 

achieve and that some inconsistency is expected in almost any set of paired 242 
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comparisons, as they are judgements derived by people. The AHP offers a method for 243 

measuring the degree of consistency between the paired options provided by the 244 

decision-maker. If the degree of consistency is acceptable, the decision-making process 245 

can be continued. If it is unacceptable, the decision-maker must reconsider and possibly 246 

modify his/her judgement on paired comparisons before continuing with the analysis. 247 

This was done using the Consistency Ratio (CR), designed so that values exceeding 0.1 248 

were a sign of inconsistent judgement and calculated according to the methodology 249 

established by Saaty (Saaty, 1987). The CR of a matrix was calculated by applying 250 

Equation 5, where CI is the consistency index of the matrix, RCI is the random 251 

consistency index of the matrix, n is the number of factors (n=4), and nmax is 252 

determined as the sum of the elements of the local priority vector 𝑣𝑗 . 253 

𝐶𝑅 =
𝐶𝐼

𝑅𝐶𝐼
=

𝑛𝑚𝑎𝑥−𝑛

𝑛−1
1.98×(𝑛−2)

𝑛

  (5) 254 

2.3. Determination of Strategies. 255 

The most straightforward approach to generating these strategies, having developed 256 

the SWOT-AHP analysis, is the TOWS matrix (Turcksin et al., 2011). Weihrich (1982) 257 

(Ikeda et al., 2017) developed TOWS as the next step of SWOT analysis. This tool 258 

analyses the key actions that will need to be taken to Correct  Weaknesses, Address 259 

Threats, Maintain Strengths, and Exploit Opportunities. Four types of strategies have 260 

been considered: 261 

 Offensive Strategies. These are obtained by relating Strengths + Opportunities 262 

(SO). They are growth strategies that seek to link internal and external strengths 263 

to improve the situation. These are known as maxi-maxi strategies as they have 264 
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the highest potential. These strategies use strengths to take advantage of 265 

opportunities. 266 

 Defensive Strategies. These are obtained by relating Strengths + Threats (ST). 267 

They are reactive strategies that link internal strengths to counter external 268 

threats. These are known as maxi-mini strategies.  269 

 Adaptive Strategies. These are obtained by relating Weaknesses + Opportunities 270 

(WO). There are reorientation strategies where some element of weaknesses is 271 

changed to take advantage of opportunities. These are known as mini-maxi 272 

strategies.  273 

 Survival Strategies. These are obtained by relating Weaknesses + Threats (WT). 274 

These are known as mini-mini strategies as they have the least potential. These 275 

strategies minimize weaknesses to avoid threats. 276 

2.4. Delphi method. 277 

Both the determination of the SWOT matrix and the application of the AHP methodology 278 

are based on the Delphi method. Delphi is a forecasting technique involving the 279 

compilation of knowledge from a selected group of experts (Dalkey and Helmer, 1963), 280 

enabling solutions to interdisciplinary research problems where the opinions of the 281 

experts are heterogeneous (Stern et al., 2012; Sutterlüty et al., 2017). It consists of a 282 

strong consensus through a process of repetitive evaluation with controlled feedback of 283 

opinion (Landeta, 2006). This method is used mainly in cases where critical information 284 

is indispensable (Rowe et al., 1991). Its main characteristics are anonymity, iteration, 285 

and controlled feedback (i.e., the response of the group in statistical form and 286 
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heterogeneity). In this study, the Delphi technique has been applied in the following four 287 

phases: 288 

I. Definition of objectives. This presents a formulation of the problem, the 289 

objective of the study and the spatial frame of reference. 290 

II. Formation of the panel. There is no defined guide to determine the number of 291 

participants or their level(s) of experience (Rikkonen and Tapio, 2009). However, 292 

choosing the right participants to serve as experts is fundamental to Delphi's 293 

research: the quality of the experts is directly related to the quality of the results. 294 

For this reason, a highly selective process has been used to identify panellists. 295 

This phase presents a qualitative dimension, where respondents were selected 296 

based on the predetermined objectives and because of experience criteria; and 297 

a quantitative dimension, where the choice of sample size varied depending on 298 

the resources and time available. To reduce the risk of illusory experience and to 299 

systematise the process for identifying experts, in this work the selection of 300 

experts was based on those defined by Delbecq et al. (Atherton, 1976) and its 301 

Knowledge Resource Nomination Worksheet (KRNW), which enabled the 302 

establishment of the following four steps: 303 

 In a first step, different categories of experts were proposed for this study: 304 

universities, students, and research centres; builders and developers; 305 

governmental agencies (local, autonomous, state and international); 306 

professional associations and institutes of construction and organisations for 307 

sustainability; technical professionals of the building; consultants and advisors in 308 

sustainability and environment; manufacturers; environmental and ecological 309 
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associations; manufacturers; and business associations. Delbecq et al. (Atherton, 310 

1976) emphasised that it is essential not to write down the specific names of the 311 

experts at this stage. 312 

 In a second phase, the categories were supplemented with the names of experts 313 

based on their research in that area and in-field experience. 314 

 The classification of experts by qualifications was then carried out, for which the 315 

ratings of the first roster of experts (second step) were compared and ranked by 316 

priority for the invitation to the study. First, many sublists as categories were 317 

created; the experts were then classified by those sublists according to their 318 

qualifications. Each member of the research team then classified each 319 

subcontractor independently, according to the person's qualification. Based on 320 

the classifications, a panel was created for each of the 10 categories, resulting in 321 

a total of 190 experts (Table 1). 322 

 Finally, the experts were invited to participate in the study. This was done 323 

through e-mail, which included a brief explanation of the background, 324 

objectives, and expected results of the study. 325 

III. Preparation and launching of questionnaires. The questionnaires were 326 

designed to facilitate responses by respondents. The questions were based on 327 

the objectives of the work and followed a clear, concise and robust approach. 328 

The design of the questionnaires aimed to capture the diversity of opinions, 329 

achieve a high degree of reliability, allow the involvement of the experts, avoid 330 

the prominence of one or more experts over others, guaranteeing equal 331 

participation and find the formation of a criterion with a high level of objectivity. 332 
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In this study, a three-round Delphi survey (Table 1 and Figure 1) was conducted; 333 

each round involved a written survey of participants followed by statistical 334 

feedback for each survey question. After seeing the results of the previous 335 

round, participants were asked to reconsider their views. Using this method, 336 

there typically is a convergence of opinions after three or four rounds, from 337 

which a stable group opinion emerges (Tavana et al., 2012). In the First Round, a 338 

two-pronged approach (involving both qualitative and quantitative methods) 339 

was applied. For this purpose, an online questionnaire containing various types 340 

of questions was developed. The tool allowed evaluating, on the one hand, the 341 

quality of the experts and, on the other, qualitatively selecting the relevant 342 

factors from among the potential factors. In the second round, peer comparison 343 

of relevant SWOT factors and an AHP were applied to quantify and weight 344 

Level(s) factors. Finally, in the third round, the questionnaire incorporated a peer 345 

comparison of the four SWOT groups. 346 

IV. Exploitation of results. The aim of the successive questionnaires was to reduce 347 

dispersion and clarify the average consensus opinion. In the second dispatch of 348 

the questionnaire, the experts were informed of the results of the first 349 

consultation and had to provide a new response, which allowed the reasons for 350 

the differences to be identified and evaluated. Iterations of the process continue 351 

until it is perceived that an absolute consensus and/or an acceptable level of 352 

stability in responses has been reached. The outcome of the last round can be 353 

considered the final response of the expert group. 354 
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The level of consensus reached after each round determines whether there is a need to 355 

start an additional round in the research process. The coefficient of variation (Voc), 356 

calculated by the quotient between the standard deviation (SD) and the average of the 357 

responses, has been considered for its determination. If the Voc is less than 0.5, the 358 

internal agreement is considered reasonable (Zinn et al., 2001). 359 

3. Results and discussion 360 

Following the established methodology (Figure 1), the results obtained are presented 361 

below. The SWOT analysis will be presented first, followed by the AHP methodology, 362 

followed by the results concerning the quality of the opinion process established by a 363 

Delphi methodology. Finally, based on the analyses carried out, the strategies generated 364 

to facilitate the implementation of Level(s) have been presented. 365 

3.1. Implementation of the SWOT analysis. 366 

The SWOT matrix, which provides a qualitative analysis of the application of Level(s), 367 

has been obtained in two phases (Figure 1). The first of these (internal and external 368 

analysis) has made it possible to obtain a list of potential factors for each of the 369 

categories involved in the SWOT matrix. In a second phase and thanks to the support of 370 

experts, the most relevant factors will be selected from these factors, which will form 371 

the SWOT matrix. The results obtained in this phase, which are presented and analysed 372 

below, are presented in Tables 2 and 3, as well as in Figure 3. 373 

3.1.1. Internal and External Analysis. Potential Factors. 374 

To determine the potential factors for each of the four categories involved in the SWOT 375 

matrix, the technical manuals provided by the Level(s) developers have been used (Dodd 376 
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et al., 2017b, 2017c; “Sustainable buildings - Green growth and circular economy - 377 

Environment - European Commission,” n.d.). From these, a total of 16 potential internal 378 

factors related to Level(s) were selected, which are controllable and cannot be modified 379 

in the short term. Half  were identified with internal aspects that facilitate the 380 

development and implementation of Level(s) (Strengths) and half were aspects that 381 

make its effectuation difficult (Weaknesses). In the same way, a total of 16 external and 382 

uncontrollable potential factors were selected, eight of which will facilitate the 383 

development of Level(s) (Opportunities), and another eight that will impede such 384 

progress (Threats). On the other hand, the potentially external factors were considered 385 

aspects that were not yet concrete, representing opportunities or threats for the 386 

development of Level(s) in Spain. 387 

Tables 3 and 4 show the selected factors. It may be noted as being driven and supported 388 

by a critical common public body such as the EU, which strengthens commitment and 389 

collaboration between academic research, business, industry professionals and 390 

government institutions; this is a subjective aspect that facilitates its development and 391 

implementation. Similarly, the fact that there is a growing demand for and awareness 392 

of sustainable development throughout society in Europe supports and legitimises the 393 

incorporation of Level(s) into concrete policies and regulations. This is an external 394 

aspect, which facilitates its development and implementation. On the contrary, the 395 

dependence on other tools to obtain the data is considered a weakness that cannot be 396 

modified in the short term. This fact may condition its ease of use, which, together with 397 

the complexity of the guides, may result in a handicap that further enhances the 398 

uncertainty in the data needed to carry out the analysis. 399 
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3.1.2. Determination of the SWOT Matrix. Relevant Factors. 400 

Having identified the 32 potential factors in the previous section, a qualitative approach 401 

was adopted to construct the SWOT matrix, based on input from the panel of experts. 402 

To this end, in a first round of the Delphi method (Table 1), respondents were asked to 403 

attach importance in each category (Strengths, Weaknesses, Opportunities, and 404 

Threats), between '1' and '10', to the potential factors identified in the previous stage 405 

and listed in Tables 2 and 3. This allowed selection of the 16 most important factors, i.e., 406 

eight internal relevant factors (four Strengths and four Weaknesses) and eight external 407 

relevant factors (four Opportunities and four Threats) that were denominated, 408 

respectively, as Si, Wi, Oi, and Ti, for i={1, 2, 3, 4}. These factors appear shaded in 409 

Tables 2 and 3. 410 

The relevant factors allowed obtaining the SWOT matrix (which compiles all the aspects 411 

mentioned by the interested parties, as shown in Figure 3). This framework yielded 412 

interesting initial information on Level(s). Thus, they were highlighted as positive 413 

aspects (not contemplated in the rest of the current SBAM) (Díaz López et al., 2019); 414 

their character as a common framework, the support of the European Commission (EC); 415 

and evaluation of the adaptation of buildings to climate change within the concept of 416 

the CE. On the other hand, the complexity of the user guides; difficulty in developing a 417 

comprehensible, practical and useful implementation for the end-user; and dependence 418 

on other databases are negative aspects compared to other SBAMs applications such as 419 

VERDE or LEED. 420 

3.2. Application of the AHP method 421 
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The SWOT matrix thereby obtained enabled a global and qualitative analysis of strengths 422 

and weaknesses, but not their quantification. Therefore, application of the AHP in this 423 

study has been aimed at the quantitative evaluation of the factors comprising the SWOT 424 

matrix. This made it possible to prioritise them both locally and globally. The results 425 

obtained, displayed in Table 4 and Figures 4 and 5, are analysed and discussed below. 426 

3.2.1 Determination of local priority index 427 

As shown in Table 4, for each of the factor categories in the SWOT matrix, the local 428 

priority index has been determined. This allowed us to know and quantify the greater 429 

or lesser weight the experts have given to the relevant factors. In the following section, 430 

the results for each category are analysed and discussed. 431 

STRENGTHS (+) 432 

Figure 4a shows very similar values in the local priority indices obtained for the four 433 

strengths included in the SWOT matrix. However, the prioritisation of factors is situated 434 

in the first place the S2 strengths  (𝑝𝑆2
= 0,2920). This indicates that Level(s) is a 435 

standard reference language for the whole of Europe that allows us to compare progress 436 

in sustainable building.  437 

On the other hand, the factor S4 – It is based on the three current critical aspects of 438 

sustainability policies – is the factor that has obtained the lowest value (𝑝𝑆4
= 0,1884). 439 

The SBAMs used so far have shown that each of them separately does not assess all 440 

aspects of a sustainable building. Many assess energy and the quality of the interior 441 

environment; few assess more recent social and economic aspects [18]. In fact, the very 442 

concept of sustainable building has evolved. It should be noted that the emerging 443 

theme, social aspects, has been the last to be incorporated (Díaz-López et al., 2019). 444 
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It is worth highlighting the S3 strength 𝑝𝑆2
= 0,2791. Interest in including the most 445 

significant number of phases in a building's life cycle is reflected in the evolution of 446 

methodologies. Consequently, although until its appearance Level(s) was the only tool 447 

that included all of them, methodologies such as the ATHENATM Tool or LEED covered 448 

all except one: its use and demolition, respectively (Díaz López et al., 2019). This is why 449 

it is justified that this factor shows a slightly lower value than the first. 450 

WEAKNESSES (–) 451 

Figure 4b also shows, in this case, very similar values with respect to barriers that can 452 

affect the excellent development of Level(s) (although it stands out, with a 𝑝𝑊4
=453 

0,3278, the factor W4). Which identifies the difficulty of developing an understandable, 454 

practical, and useful implementation for the end-user. This weakness is followed by W3, 455 

with a local index  𝑝𝑊3
= 0.2293. It identifies the condition that this is an insufficiently 456 

self-sufficient methodology, dependent on other procedures or databases that require 457 

the use of external measurement tools of varying technical utility to obtain some data 458 

needed for analysis.  which identifies the difficulty of developing an understandable, 459 

practical, and useful implementation for the end-user. 460 

Finally, the weakness that least worries the experts has been the W2, with a local index 461 

𝑝𝑊2
=  0,2113. In this case, the experts question the comparative capacity of Level(s) 462 

which, in the absence of benchmarks against which to compare the data, makes it 463 

difficult to draw direct conclusions. Consequently, the comparison is only valid with 464 

other buildings whose criteria of the evaluator and characteristics of the building are 465 

similar. 466 
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OPPORTUNITIES (+) 467 

 468 

Figure 4c and Table 4 show a local priority index for the opportunities assessed by the 469 

experts, with a significantly higher value for O3 with a 𝑝𝑂3
= 0,3174 . This factor refers 470 

to the need for adaptation of buildings to climate change and alignment with sustainable 471 

and CE initiatives and policies. These factors show that the benefits generated in the 472 

environment are related to its positive contribution to policies in the CE, being a 473 

pioneering project and ambitious in terms of scope and impact, which is a benchmark 474 

for sustainability and circular economy policies in general. 475 

It is worth highlighting the opportunity O1 (𝑝𝑂1
= 0,2030), the possibility offered by 476 

Level(s) to be included in certification and regulatory tools at different scales across 477 

Europe. This characteristic will contribute to the drive of its development since it can be 478 

assumed as its own in the current methodologies. Finally, with a local priority index 479 

𝑝𝑂2
= 0,1912, there is the opportunity O2, related to its capacity to act as a spearhead 480 

and reference point for sustainable initiatives. Being a pioneering and ambitious project 481 

in terms of scope and impact, Level(s) can be a benchmark for sustainability and circular 482 

economy policies. This character can encourage its initial impulse and development and, 483 

as well, its settlement as an example of a methodology of action. Society’s awareness of 484 

sustainable development supports and legitimises the incorporation of Level(s) in 485 

concrete policies and regulations.  486 

THREATS  (–) 487 

 488 

Figure 4d shows, in this case, somewhat different values when quantifying the threats 489 

to the development and implementation of Level(s), if not able to address them. The 490 

first and second are factors T1, T4 and T3 (𝑝𝑇1
= 0,2924, 𝑝𝑇4

= 0,2769 , 𝑝𝑇3
= 0,2347) 491 
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referring to the need to reach a consensus on the part of all countries of EC, either for 492 

their normative implementation or for the establishment of standard criteria for 493 

analysis. This outcome highlights concerns about the adoption of directives that may 494 

affect practices aimed at the development of climate change adapted sustainable 495 

building, within the context of the CE. It may, therefore, be necessary to devise 496 

appropriate implementation strategies (although abrupt legislative changes, without 497 

any transitional rule, lead to confusion and discouragement of investment). It is also 498 

possible that the ability to attract investment in a sector that brings together so many 499 

disciplines will be hugely resented. As an example, consider the energy sector, where 500 

many policy decisions require years of maturation and implementation: major changes 501 

in policy orientation lead to inefficiencies that raise costs and harm competitiveness 502 

(Burke and Stephens, 2018; Xingang et al., 2011). 503 

The threat that has reached a lower local priority index has been related to uncertainty 504 

in the data needed to carry out the analysis (T2) (𝑝𝑇2
= 0,1960). This highlights the 505 

impetuous need for strategies aimed at creating large databases at European level; 506 

these may even be useful for different fields of research, thus creating multiple 507 

synergies and feedback. 508 

3.2.2 Determination of total priority indices 509 

In order to determine the priority of the global factor in the first place, the weighting for 510 

each of the factors (strengths, weaknesses, opportunities and threats), WS, WW, WO and 511 

WT were calculated (based on the assessment obtained by the factors in the different 512 

categories). This was again done through the panel of experts, who was asked in the 513 

third round for a peer comparison of the four SWOT groups. This made it possible to 514 
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obtain the weighting coefficients shown in Table 4. From the local priority indices and 515 

the weighting coefficients determined, the overall priority index was calculated for each 516 

of the relevant factors (qi), obtaining the values given in Table 4 and Figure 5. 517 

Figure 5 clearly shows how, according to expert opinion, the positive aspects of Level(s) 518 

(Strengths and Opportunities) prevail over the negative ones (Weaknesses and Threats). 519 

In Table 4, one can see, the first eight places in the order of hierarchy (as obtained from 520 

the global priority index) are occupied by Strengths and Opportunities; the factors that 521 

identify Weaknesses and Threats occupy the final eight positions of the list. 522 

If the global priority indices corresponding to the different relevant factors are explicitly 523 

analysed, it is observed that the relevant factors with the highest overall value are the 524 

opportunity O3, and the strengths S2 and S3, with values in the indices very similar (𝑃𝑂3
=525 

 0,1181, 𝑃𝑆2
= 0,1135, 𝑃𝑆3

= 0,1085). On the contrary, the least-valued aspects by the 526 

experts, globally, have been the weakness  W2 and W3 with values of the overall priority 527 

index of 0,0230 and 0,0249 respectively. These factors refer to experts' concern about 528 

the inability to reach a consensus among all European countries on the criteria and 529 

factors of the Level(s) analysis, as well as the possible difficulty of its implementation by 530 

relying on databases that must also be common and duly verified. This implies the need 531 

for a systemic change in the sector approach, based on the CE so that all parts of the 532 

process are dependent on each other. This entails a change in the way we work, moving 533 

from modern individualism to a multidisciplinary approach (which can provoke 534 

resistance and lead to simplistic interpretations that limit, reduce, or nullify the tool's 535 

potential. 536 

3.3. SWOT-AHP results. Sample quality 537 
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Finally, two procedures have been used to analyse the quality of the data obtained. On 538 

the one hand, the consistency of the judgements obtained from the series of paired 539 

comparisons was determined; on the other, the level of consensus, as determined by 540 

the CoV, was calculated in order to know the quality of the answers of the Delphi 541 

method. 542 

As described, each phase of the study involved a different number of experts on the 543 

panel. Thus, the online survey conducted during the first phase successfully gathered 544 

the perspectives of 112 experts and a VoC=0.13. A reasonable degree of consensus was 545 

thus determined (without the need for an additional round). Interviews during the 546 

second phase were conducted with 88 experts, who were distributed more equitably 547 

among the groups that gave a VoC=0.24. Finally, during the third phase, a selection of 548 

the panel of experts of the second phase was contacted, and responses were obtained 549 

from 26 experts, with a VoC=0.27 being determined, as in the second phase, a 550 

reasonable degree of consensus, without the need for an additional round. 551 

As can be seen in Figure 6ab, in the first round 13% and 4% of the respondents are 552 

experts in sustainable building and have worked with Level(s) respectively; given the 553 

heterogeneous nature of the panel, it is understood that these data are representative 554 

of the sample. In the second round, and after a selection process, 19% and 8% of 555 

respondents are experts in sustainable building or have worked with Level(s), 556 

respectively. Finally, in the last round, of the 26 experts surveyed, 57% and 21% of the 557 

respondents were experts in sustainable building or worked with Level(s) respectively; 558 

this value is considered high, given the novelty of this framework of indicators. 559 
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In order to determine the consistency of the judgments of paired comparisons, the 560 

values of the Consistency Ratio (CR) have been calculated, obtaining, CR= 0,001621896 561 

for factors in the Strengths category; CR= 0,000100945 for Factors in the Weaknesses 562 

category; CR= 0,002252346 for Factors in Opportunity category; and CR= 0,005434977 563 

for Factors in Threat category. In all cases, CR ≤ 0.10 these results thus ensured that the 564 

decision-making process was adequate. 565 

3.4. Identification of strategies 566 

The results obtained from the Level(s) SWOT+AHP analysis show that failure to adopt 567 

short-term strategies could lead to loss of potential, uncertainty in results, and an 568 

inability to achieve a common framework of indicators. The identification of the 569 

strengths and weaknesses of this tool allows proposing four sets of specific measures, 570 

once all the strengths, weaknesses, opportunities and threats are known. Strategies, 571 

therefore, have been put in place to indicate the general objectives that Level(s) must 572 

achieve in the short and medium-term (Figure 7). Finally, Figure 8 shows the main 573 

outcomes obtained. 574 

3.4.1. Offensive Strategies.  575 

It is obtained by relating Strength3 + Opportunity1 (SOa). Promotion of sustainable 576 

construction through economic and fiscal incentives. Driving through fiscal incentives 577 

(taxes or fees) or economic incentives (funding or aid) public bodies can promote 578 

sustainability criteria in building at different stages of the building's life cycle. 579 

It is obtained by relating Strength4 + Opportunity3 (SOb). Establishment of regulations at 580 

a local level for the implementation of minimum requirements for sustainability and 581 
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adaptation to climate change in buildings. Employing local regulations and standards the 582 

different public bodies can demand a minimum of sustainability and adaptation to 583 

climate change in the building. 584 

3.4.2.  Defensive Strategies.  585 

It is obtained by relating Strength1 + Threat1 (STa). Establishment of implementing 586 

regulations at European Level. Launch by the European Commission of regulations on 587 

the application and regularisation of sustainability criteria. 588 

It is obtained by relating Strength2 + Threat3 (STb). Adaptation of sustainability criteria 589 

to the context of each country. Being a common reference language for all Europe, a 590 

consensus can be reached among all European countries, allowing each country to 591 

adopt the criteria to its constructive and socio-economic conditions, without losing the 592 

character of a common language. 593 

3.4.3.  Adaptive Strategies.  594 

It is obtained by relating Weakness3 + Opportunity4 (WOa). Create of synergies between 595 

Level (s) and other methodologies to promote green policies. Through synergies 596 

between Level (s) and other methodologies, already established, initiatives and policies 597 

of the circular economy and sustainable can be promoted. 598 

It is obtained by relating Weakness4 + Opportunity2 (WOb). Awareness of the benefits of 599 

having environmentally friendly buildings. Raise awareness of all actors involved in the 600 

construction sector of the need for environmentally friendly buildings. 601 

3.4.4.  Survival Strategies.  602 
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It is obtained by relating Weakness4 + Threat4 (WTa). Provide technical support for the 603 

use of Level(s). Provide courses, workshops and all the necessary material for the correct 604 

management of the Level(s) by the competent administration.  605 

It is obtained by relating Weakness2 + Threat2 (WTb). Create a common database. Create 606 

a common database to facilitate the homogeneity of criteria in all countries of the 607 

European Union. 608 

4. CONCLUSIONS 609 

Level(s) aims to unite the whole sector value chain around a common European 610 

language for better building performance. It looks at the full lifecycle of buildings to 611 

address their huge potential for emissions reductions, efficient and circular resource 612 

flows, and supporting the health and wellbeing of those they are built to serve. 613 

The implementation of the combination of the SWOT+AHP analysis has made it possible 614 

to identify and quantify strengths and weaknesses that facilitate the development of 615 

Level(s) in Spain and, further, the establishment of strategies to facilitate their 616 

implementation. The methodology used in this study, as well as the results obtained, 617 

can be extrapolated to countries in the EU with a similar development in terms of 618 

sustainable construction, especially those in the Mediterranean arc. 619 

The analysis of the values of the global priority indices clearly shows how the factors 620 

relating to the strengths and opportunities of Level(s) outweigh their weaknesses and 621 

threats. The results obtained, therefore, are conclusive in terms of the experts' positive 622 

assessment of the tool. 623 
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From its design, the most valued aspects of the tool have been (i) It responds to the 624 

need to adapt buildings to climate change and (ii) the fact that Level(s) is a common and 625 

reference language for the whole of Europe, that allows us to compare progress in 626 

sustainable building. However, several barriers have also been identified which may 627 

affect its smooth development. These include its complexity of use and its lack of self-628 

sufficiency (and hence the dependence on other procedures/databases, with the 629 

different assessment criteria this may imply). 630 

On the other hand, the experts think that the use of Level(s) will generate a set of 631 

benefits in the environment related to its positive contribution to CE-related policies, 632 

given its pioneering and ambitious nature in terms of scope and impact. This makes it a 633 

benchmark for sustainability and circular economy policies in general. Similarly, its 634 

ability to be included in certification and regulatory tools at different scales across 635 

Europe will contribute to the drive of its development, as it can be taken up on its own. 636 

However, the vast potential of Level(s) may be compromised if it is not implemented in 637 

regulations, as there is a risk of losing the tool's benefits if it is extended as a frame of 638 

reference. 639 

The European Commission must, therefore, develop a set of measures to publicise 640 

Level(s) and inform its implementation. It also must progressively promote the 641 

implementation of their indicators in existing tools within regulations that ensure their 642 

application. This is the only way to achieve handy levels of sustainability in building and 643 

adapting to climate change.  644 
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Highlights 

 Level(s) is a common European Union framework of core sustainability 

indicators. 

 The triple SWOT-AHP-TOWS analysis is used in defining strategies to adopt 

Level(s). 

 The strengths and opportunities of Level(s) outweigh their weaknesses and 

threats. 

 The economic and fiscal incentives is determined as the most offensive strategy. 
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STRENGTHS (+) WEAKNESSES (-)

S1

It is a common reference language for the whole of 
Europe that allows us to compare progress in 
sustainable building.

W1 The complexity of user guides.

S2 Support from the European Commission (EC). W2

Difficulty in developing a comprehensible, 
effective and useful implementation for the end-
user.

S3

Allows use in multiple situations; can be used in the
different phases of the life of the buildings and for
different types of actions: new construction and 
rehabilitation.

W3
The comparative ability of Level(s) depends a lot
on the criteria used in each evaluation.

S4
It is based on the three current critical aspects of 
sustainability policies W4

Methodology not very self-sufficient and therefore
dependent on other procedures or databases.

OPPORTUNITIES (+) THREATS  (-)

O1
It responds to the need to adapt buildings to climate
change. T1

Loss of potential due to failure to implement
regulations.

O2
Alignment with sustainable and circular economy 
initiatives and policies. T2

Uncertainty in the data needed to carry out the
analysis.

O3
Possibility for different agencies to disseminate it by 
including it in their proposals. T3

Possible reluctance about the need for a 
systemic change in the approach and way of 
working for the majority of the sector.

O4
Act as a spearhead and reference point for
sustainable initiatives. T4

Possible inability to reach consensus among all
European countries on the criteria and factors of 
the Level(s) analysis.
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PHASE (I) + (II)

RELEVANT FACTORS

• It is a common reference 

language for the whole of 

Europe, enabling progress on 

sustainable building to be 

compared.

• It responds to the need to adapt 

buildings to climate change.

SWOT +  AHP

positive aspects 

• Complexity of use guides. 

• Loss of potential due to failure 

to implement regulations 

negative aspects 
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Figure 1. Method 

Figure 2. Scale for pairwise comparisons 

Figure 3. SWOT matrix (strengths, weakness, opportunities and threats) 

Figure 4. Local priority of factors 

Figure 5. Overall priority of factors 

Figure 6. TOWS matrix 

Figure 7. Experts' level of knowledge about sustainable building and Level(s) 

Figure 8. Summary of outcomes 
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Table 1. Detailed composition of the panel of experts. 

 

Category 

Number of experts 

First phase Second phase Third phase 

 Sent Answers Sent Answers Sent Answers 

Universities, students and 

research centres 
50 23 23 21 6 6 

Builders and promoters 20 11 11 9 3 3 

Administration       

Local 15 11 11 9 3 3 

Autonomous 10 6 6 4 2 2 

State 10 7 7 3 1 1 

International 5 1 1 - - - 

Professional associations and institutes 

of construction and organisations for 

sustainability 

10 7 7 6 2 2 

Technical professionals of the building 30 22 22 18 2 2 

Sustainability consultants 10 9 9 8 3 3 

Manufacturers 15 9 9 7 3 3 

Environmental associations 5 2 2 1 1 1 

Administration of the real estate 5 2 2 1 1 - 

Business partnership 5 2 2 1 1 - 

Total 190 112 112 88 28 26 

 

Table 1



Table 2. Assessment of potential factors from expert surveys. Internal analysis: Identification of 

Strengths and Weaknesses 

Category Potential factor Description 
Average 

valuation 

Position 

by 

category 

ST
R

EN
G

TH
S 

Sa 

Support from the 

European 

Commission (EC). 

It is driven and supported 

by an important common 

public body such as the EC. 

8.482 2nd 

Sb 

Support from 

different associations 

at European level. 

There are a number of 

influential actors with a 

strong interest in its 

development, such as GBC, 

professional associations, 

companies and national 

governments. 

7.748 8th 

Sc 

Its design is oriented 

to cover a broad 

spectrum of actors, 

with capacity, 

experience, activity, 

objectives or diverse 

interests 

The breadth of potential 

users increases their ability 

to expand. Potential actors 

would be: property owners, 

development agents and 

investors, design teams 

(among others, architects 

and engineers), 

construction and 

demolition management 

personnel, property agents 

and appraisers, asset and 

facility managers, public 

and private organizations 

using the evaluated 

buildings, etc. 

8.098 5th 

Table 2



Sd 

It is a common 

reference language 

for the whole of 

Europe, enabling 

progress on 

sustainable building 

to be compared. 

Being able to access a 

European framework with a 

language and methodology 

common to all countries 

about sustainable 

construction, allows the 

creation of European and 

other national policies 

along the same lines, 

joining forces in its 

dissemination. 

8.652 1st 

So 

Allows use in 

multiple situations; 

can be used in the 

different phases of 

the life of the 

buildings and for 

different types of 

actions: new 

construction and 

rehabilitation. 

Level(s) has been designed 

to be used in the different 

phases of the life of a 

building, allowing the 

transition from simple to 

more complex and 

complete calculations, 

identifying key steps to 

improve to reduce the 

environmental impact, 

which multiplies its use 

opportunities. 

8.321 3rd 

Sf 

It is based on the 

three current key 

aspects of 

sustainability 

policies. 

Level(s) covers the three 

keys of sustainability: 

environmental (through life 

cycle analysis), economic 

(with emphasis on circular 

economy), and social 

(health analysis), so it aligns 

perfectly with the upcoming 

European initiatives, 

8.223 4th 



demonstrating its relevance 

for implementation. 

Sg 

Level(s) would allow 

progressive 

implementation of 

the objectives. 

The structure of the tool 

would allow, if necessary to 

facilitate implementation, 

the possibility of 

implementation in several 

phases of the different 

objectives, starting for 

example with the most 

urgent, developed or 

extended -as carbon 

footprint or healthy spaces-

, and add the rest later. 

7.902 6th 

Sh 

It allows a partial or 

total implementation 

of double character: 

obligatory or 

voluntary. 

In this way the most 

important indicators could 

be made regulatory, while 

those who might present 

more difficulties could be 

established on a temporary 

basis as volunteers to 

facilitate the preparation of 

the sector for their 

management. 

7.518 7th 

W
EA

K
N

ES
SE

S 

Wa 

Complexity of use 

guides. 

For now, Level(s) guides are 

complex and not very 

didactic. It makes it difficult 

to understand them and 

ultimately to use them by 

the wide range of agents to 

which they are addressed 

(designers, developers, 

8.126 1st 



builders, manufacturers, 

users, etc.)especially for 

those whose professional 

work does not involve 

direct experience with the 

concepts handled in the 

analyses. 

Wb 

Difficulty in agreeing 

on the Level(s) 

approach to actors in 

professional contexts 

from different 

countries. 

As it is a framework for the 

whole of Europe, it is 

necessary to find consensus 

for its acceptance by actors 

from a wide range of 

professional and cultural, 

and even environmental 

and climate contexts. 

7.649 5th 

Wc 
Reliance on other 

tools to obtain data. 

The need to rely on external 

measuring tools of varying 

technical utility to obtain 

some data needed for 

analysis may condition its 

ease of use. 

7.468 6th 

Wd 

The comparative 

ability of Level(s) 

depends a lot on the 

criteria used in each 

evaluation. 

Without reference values to 

compare the data, it is 

difficult to draw direct 

conclusions and the 

comparison is only effective 

with other buildings with 

similar evaluator criteria 

and building characteristics. 

7.928 3rd 



We 

Mainly quantitative 

nature of the 

analysis. 

The analytical approach 

based mainly on 

quantifiable data may 

discourage their use 

intentional professionals by 

not helping them to 

develop or demonstrate the 

validity of those sustainable 

strategies, architectural 

design, of a more 

qualitative character, but of 

great efficiency to obtain 

positive results. 

7.045 7th 

Wf 

Methodology not 

very self-sufficient 

and therefore 

dependent on other 

procedures or 

databases. 

In order to achieve some 

objectives set out in 

Level(s), it is necessary that 

there be prior systemic 

changes in some 

commercial activities 

involved in building, such as 

the provision of 

environmental product 

declarations for the correct 

assessment of LCA (life 

cycle analysis) and LCC (life 

cycle costs). 

7.712 4th 

Wg 
Sample results with 

data only. 

The way in which results 

are displayed exclusively 

through technical data, 

difficult to assimilate by 

some non-expert agents 

such as building users, can 

produce disinterest and 

7.036 8th 



drive away these types of 

actors who are key in the 

success of the tool’s 

welcome. 

Wh 

Difficulty in 

developing a 

comprehensible, 

effective and useful 

implementation for 

the end user. 

There is a risk that users 

and/or promoters will see 

that evaluation with 

Level(s) is just a process 

that increases cost and 

effort without contributing 

anything in return, for 

example, in some cases 

with the energy 

performance certificate. 

8.063 2nd 

 

 

 



Table 3. Assessment of potential factors from expert surveys. External Analysis: Identification of 

Opportunities and Threats. In shading the selected factors as relevant 

Category Potential factor Description 
Average 

valuation 

Position 

by 

category 

 

O
P

P
O

R
TU

N
IT

IE
S 

Oa 

Relationship 

between 

environmental 

awareness and the 

use of Level(s). 

The use of Level(s) 

generates more excellent 

knowledge of the 

professionals of the 

sector and its clients, on 

the impact of 

construction on the 

environment, resulting in 

a positive feedback cycle 

whereby higher 

environmental sensitivity 

drives knowledge about 

Level(s), and the use of 

this, in turn, promotes 

such sensitivity.  

 

7.730 

 

8th 

Ob 

Possibility for 

different agencies 

to disseminate it by 

including it in their 

proposals. 

By being included in 

certification and 

regulatory tools at 

different scales across 

Europe, the bodies 

associated with these 

tools and regulations will 

drive their development 

by taking ownership of 

them. 

 

7.847 

 

3rd 

Table 3



Oc 

Act as a spearhead 

and reference point 

for sustainable 

initiatives. 

Being a pioneering and 

ambitious project in 

terms of scope and 

impact, it can be a 

reference action for 

sustainability and circular 

economy policies in 

general, encouraging its 

initial impetus and 

development, and their 

settlement as an example 

of methodology. 

 

7.784 

 

4th 

Od 

The growing 

ecological 

awareness of the 

citizens encourages 

their conversion 

into political 

initiatives. 

That in Europe, there is a 

growing demand for and 

awareness of sustainable 

development throughout 

society, supports and 

legitimizes the 

incorporation of Level(s) 

in concrete policies and 

regulations. 

 

7.764 

 

7th 

Oe 

It will facilitate and 

disseminate the 

standardization of 

desirable comfort 

standards by users, 

which will increase 

the demand for 

Level(s) buildings. 

Buildings designed under 

the criteria determined 

by Level(s) will offer 

standards of comfort that 

will be of tangible benefit 

to society as a whole, and 

which, once extended, 

will be difficult to 

renounce, making the 

reception of the tool 

extensive and practically 

definitive and 

 

7.782 

 

5th 



irreversible, as is already 

the case with some 

improvements introduced 

by the changes in the 

technical codes of the 

building. 

Of 

It responds to the 

need to adapt 

buildings to climate 

change. 

 

The changing climatic 

conditions will make any 

measure to adapt to 

them essential and 

Level(s) can represent the 

most effective and 

feasible way to face them 

from the building field. 

 

8.136 

 

1st 

Og 

Build on the 

experience of 

existing 

sustainability 

certification tools. 

 

Voluntary sustainability 

certification tools, already 

operational in all 

European countries, are 

an example of the 

feasibility of building 

construction by assessing 

most of the indicators 

provided by Level(s), and 

with ambitious 

compliance 

requirements. They 

provide a precise 

reference that removes 

uncertainties about what 

it means to implement 

sustainability analysis in 

the building process. 

 

7.771 

 

6th 



Oh 

Alignment with 

sustainable and 

circular economy 

initiatives and 

policies. 

 

The Level(s) approach, 

fully integrated into the 

circular economy idea, 

makes the activities 

involved and the products 

developed in the 

processes that have used 

Level(s) can justify their 

sustainability and 

circularity to obtain tax 

advantages and other 

benefits that are 

emerging to drive change. 

 

8.064 

 

2nd 

TH
R

EA
TS

 

 

Ta 

Loss of potential 

due to failure to 

implement 

regulations. 

If it does not become a 

European directive or if it 

does not reach 

regulations and 

regulations in the various 

Member States, and 

remains a purely 

voluntary framework, it 

risks losing its full 

potential to extend itself 

as a frame of reference. 

 

8,495 

 

1st 

Tb 

If it is not 

implemented 

quickly enough to 

meet the objectives 

and deadlines of 

the Paris 

Agreement, its 

effectiveness as a 

tool for change 

Moreover, with it, the 

work and resources 

invested in a project of 

that size. 

 

7.636 

 

5th 



could be called into 

question. 

Tc 

Possible rejection, 

due to the inertia of 

the market and its 

difficulty to adapt 

to changes. 

The difficulty of a large 

part of the construction 

and building market, in 

general, to adapt to a 

sustainable model can 

provoke rejection of its 

implementation and 

therefore, opposition or 

lack of support from that 

sector. 

 

7.559 

 

7th 

Td 

There is a danger 

that to obtain a 

better reception of 

the project from 

specific sectors, 

extreme flexibility 

in criteria will lead 

to a loss of 

potential as a tool.  

Trying to satisfy those 

actors involved with the 

most significant 

resistance to the change 

of model can lead to a 

weak framework, without 

the capacity to achieve 

sustainable development 

goals and therefore to 

question their usefulness 

and expansion. 

 

7.505 

 

8th 

Te 

Uncertainty in the 

data needed to 

carry out the 

analysis. 

In some cases, these data 

do not exist (2030-50 

climate files), or are 

incomplete 

(manufacturers' 

environmental product 

declarations), or are 

unreliable (material 

databases). 

 

7.883 

 

2nd 



Tf 

Possibility of a 

complementary 

relationship with 

existing certification 

tools. 

Poor alignment between 

Level(s) and current 

voluntary certification 

tools could lead to the 

perception of Level(s) 

implementation as a 

duplication of work 

without duplicating 

benefits, or even as 

competition for such 

tools. 

 

7.582 

 

6th 

Tg 

Possible inability to 

reach consensus 

among all European 

countries on the 

criteria and factors 

of the Level(s) 

analysis. 

Climate change and 

resource scarcity will 

affect the different 

Member States in a 

variety of ways, so the 

needs and priorities for 

assessment will also be 

different, and 

disagreement along these 

lines could affect an 

adequate standard 

reception. 

 

7.802 

 

4th 

Th 

Possible reluctance 

about the need for 

a systemic change 

in the approach and 

way of working for 

the majority of the 

sector. 

Sustainable building 

implies a new way of 

understanding and 

making buildings for the 

whole sector, based on 

the circular economy so 

that all parts of the 

process are dependent on 

each other. The change 

for many professionals 

 

7.820 

 

3rd 



from working isolated to 

the need to consider 

multiple parts and factors 

involved in the process, 

can cause resistance or 

even lead to simplistic 

and appealing 

interpretations that limit, 

reduce or nullify the 

potential of the tool.  

 

 



Table 4. Local and global priority indexes and position for each factor 

 

Category 
and 

weight 
Relevant factor 

Index of local priorityLocal 
priority index 

Index of overall priorityTotal 
priority index 

Value (pjpi) Position Value (Pqj) Position 

ST
R

EN
G

T
H

S 
(W

S=
0

.3
8

8
7)

 

S2S1 

It is a standard 

reference 

language for the 

whole of Europe 

that allows us to 

compare progress 

in sustainable 

building. 

 

0,29200.2522 

 

1st3rd 0,11350.0980 3rd2nd 

S3S2 

Support from the 

European 

Commission 

(EC).Allows use in 

multiple 

situations; can be 

used in the 

different phases 

of the life of the 

buildings and for 

different types of 

actions: new 

construction and 

rehabilitation. 

 

0,2791 

0.2525 

 

2nd 0,10850.0981 3rd2nd 

S3S1 

Support from the 

European 

Commission 

(EC).Allows use in 

multiple 

situations; can be 

used in the 

different phases 

of the life of the 

 

0,2406   
0.2422 

 

4th3rd 0,09350.0941 5th 
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buildings and for 

different types of 

actions: new 

construction and 

rehabilitation. 

S4S4 

It is based on the 
three current 
critical aspects of 
sustainability 
policies. 

0,18840.2531 1st4th 0,07320.0984 1st7th 

W
EA

K
N

ES
SE

S 
(W

W
=

0
.1

0
8

8)
 

W1W4 

Difficulty in 
developing a 
comprehensible, 
practical and 
useful 
implementation 
for the end-
user.The 
complexity of user 
guides. 

 

0,32780.2422 

 

3rd1st 0,03570.0270 113th 

W2W1 

The complexity of 
user guides 
Difficulty in 
developing a 
comprehensible, 
practical and 
useful 
implementation 
for the end-user. 

0,23170.2393 4th2nd 0,02520.0260 14th 

W33 

Methodology not 
very self-sufficient 
and therefore 
dependent on 
other procedures 
or databases The 
comparative 
ability of Level(s) 
depends a lot on 
the criteria used 
in each 
evaluation. 

 

0,2293 

0.2485 

 

2nd3rd 

 

0,0249 

0.0270 

 

152th 

W24 

Methodology not 
very self-sufficient 
and therefore 
dependent on 
other procedures 
or databases.The 
comparative 
ability of Level(s) 

 

0,2113 

0.2640 

 

1st4th 0,02300.0287 161th 
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depends a lot on 
the criteria used 
in each 
evaluation. 

O
P

P
O

R
T

U
N

IT
IE

S 
(W

O
=

0
.3

7
2

0)
 

O31 

It responds to the 
need to adapt 
buildings to 
climate change. 

 

0,3174 

0.2480 

 

1st2nd-
3rd 

0,11810.0923 6th1st 

O42 

Alignment with 
sustainable and 
circular economy 
initiatives and 
policies. 

 

0,2884 

0.2480 

 

2nd-3rd 0,10730.0923 7th4th 

O13 

Possibility for 
different agencies 
to disseminate it 
by including it in 
their proposals. 

 

0,2030 

0.2446 

 

4th3rd 0,07550.0910 8th6th 

O24 

Act as a 
spearhead and 
reference point 
for sustainable 
initiatives. 

 

0,1912 

0.2594 

 

1st4th 0,07110.0965 4th8th 

T
H

R
EA

T
S 

(W
T

=
0

.1
3

0
5)

 

T11 

Loss of potential 
due to failure to 
implement 
regulations. 

 

0,2924 

0.3144 

 

1st 0,03820.0410 9th 

T42 

Possible 
reluctance about 
the need for a 
systemic change 
in the approach 
and way of 
working for the 
majority of the 
sector.Uncertainty 
in the data 
needed to carry 
out the analysis. 

 

0,2769 

0.1994 

 

3rd2nd 0,03610.0260 15th10th 

T33 

Possible inability 
to reach 
consensus among 
all European 
countries on the 
criteria and 

0,23470.1890 4th3rd 0,03060.0388 10th12th 
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factors of the 
Level(s) 
analysis.Possible 
reluctance about 
the need for a 
systemic change 
in the approach 
and way of 
working for the 
majority of the 
sector. 

T24 

Uncertainty in the 
data needed to 
carry out the 
analysis.Possible 
inability to reach 
consensus among 
all European 
countries on the 
criteria and 
factors of the 
Level(s) analysis. 

0,19600.2972 2nd4th 0,02560.0247 136th 
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 1 

Abstract 1 

Level(s) is a common European Union framework of core sustainability indicators for 2 

measuring the performance of buildings along their life cycle, enabling emissions 3 

reductions and circular resource flows. A fundamental tool for the development of 4 

European policies to boost the market for sustainable, resilient and climate change 5 

adapted buildings. The objective of this study is to contribute to the existing body of 6 

knowledge in the field of sustainable building research, through the definition of 7 

strategies to adopt Level(s) for bringing buildings into the Circular Economy. For this 8 

reason, a triple SWOT-Analytical Hierarchy Process (AHP)-TOWS analysis was applied. 9 

The strengths, weaknesses, opportunities and threats (SWOT) of the Level(s) have been 10 

identified in relation to the availability of resources, product quality, internal and market 11 

structure, consumer perception, among others. The results obtained are conclusive in 12 

terms of the experts' positive assessment of the tool; highlighting factors such as its 13 

response to the need to adapt buildings to climate changethe inclusion of the three keys 14 

of sustainability, its a standard reference language, and its use in multiple situations. its 15 

common language for the whole of Europe, the support of the European Commission, 16 

and its ability to be included in certification tools and regulations at different scales. 17 

However, several barriers have also been identified, which may affect its development, 18 

including its complexity of use,  and its lack of self-sufficiency, and its dependence the 19 

criteria used in each evaluation. Finally, the key strategies to be carried out for the 20 

implementation of the Levels have been established.  21 
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