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Discovering the transition pathways towards sustainability for 1

construction enterprises: an importance-performance analysis   2 

Rui-dong Chang1; Jian Zuo2; Veronica Soebarto3; Zhen-yu Zhao4; George Zillante5; and 3 

Xiao-long Gan6 4 

Abstract: There has been growing awareness and demand for construction enterprises  transition towards 5 

sustainability with an aim to maximize the economic, social and environmental values of construction. This 6 

presents a significant challenge to both policy makers and industry practitioners as sustainability is such a 7 

complex concept that includes various aspects whereas construction firms are usually resource constrained. 8 

There is lack of studies classifying various aspects of sustainability according to their managerial priorities, 9 

thereby identifying the efficient transition pathways towards higher sustainability levels for construction 10 

enterprises. This paper proposes Transition Pathways towards Sustainability (TPS) for the construction 11 

enterprises by conducting an importance-performance analysis of the critical sustainability aspects. The 12 

construction enterprises were firstly classified into different clusters based on their sustainability performance 13 

by means of cluster analysis. Consequently, the importance-performance analysis was employed to classify the 14 

various sustainability aspects of the identified firm clusters, followed by the development of the TPS. The 15 

results show that although there is general agreement on the high importance of economic sustainability aspects, 16 

significant differences exist in the perceptions and performance of social and environmental sustainability 17 

aspects across firm groups. Therefore, there are considerably different transition pathways for the various firm 18 

groups towards higher sustainability levels. This research provides a useful reference for construction 19 

enterprises to evaluate their positions in the sustainability transition journey and to optimize their resource 20 

allocation for sustainable development. 21 
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Introduction 23 

Sustainable development involves the simultaneous pursuit of economic prosperity, environmental quality 24 

and social equity (Elkington, 1997). Associated with creating the physical assets, the construction industry 25 

influences various aspects of economic development (Spence and Mulligan, 1995). The industry also has 26 

significant impacts on the environment, consuming enormous natural resources and producing a large amount of 27 

waste (Wang, 2014). Similarly, the construction industry is one of the major employers in most countries, 28 

accounting for around 7% of the total employment worldwide, and thus has significant influences on society 29 

(Horta et al., 2013). The environmental, social and economic considerations need to be integrated into the 30 

business strategies and daily practices of construction enterprises so that contributions can be made to 31 

sustainable development (Tan et al., 2011). 32 

Integrating sustainability considerations into the construction industry is indeed a transition process, i.e. 33 

replacing or complementing the traditional approach of construction with more sustainable alternatives. 34 

However, firms, including construction firms, are usually resources constrained. This is compounded by the fact 35 

that sustainability is such a complex concept covering economic, social and environmental dimensions. To 36 

facilitate the sustainability transition of the construction industry, it is imperative to identify those sustainability 37 

aspects that are perceived to be the most and least important, and worst-performed and best-performed by the 38 

construction enterprises, thereby allocating the limited resources to the worst-performed yet important 39 

sustainability aspects. A number of studies have been undertaken to examine the practices improving the 40 

environmental sustainability of the construction industry, e.g. off-site construction (Mao et al., 2013), energy-41 

saving technologies (Du et al., 2014), green construction (Shi et al., 2013) and green buildings (Seyis et al., 42 

2015). However, few studies attempted to investigate how the various economic, social and environmental 43 

sustainability aspects, constituting the holistic sustainability concept, are perceived and performed by the 44 

construction firms. Similarly, there is lack of efforts to properly classify the aspects according to their 45 

managerial priorities and identifying the efficient pathways 46 

sustainability. 47 

Especially, the construction industry consists of numerous enterprises that have different levels of 48 

sustainability performance. Previous studies have developed various classification or phase models to 49 

ive-phase model 50 

(resistant, reactive, anticipatory, innovation-based, and sustainability rooted) proposed by Klewitz and Hansen 51 

(2014). Firms with various levels of sustainability performance may have different sustainability aspects to be 52 



improved. In the context of construction industries, there is a need to answer the following research questions. 53

What are the sustainability aspects that construction firms of different sustainability levels value most (i.e., 54 

aspects such as quality management, energy conservation, etc.)? How do the various groups of firms perceive 55 

their performance on these aspects? How could these aspects be classified thereby revealing the appropriate 56 

pathways for construction firms with various sustainability levels to further transition towards higher 57 

sustainability levels?  58 

Proposed by Martilla and James (1977), importance-performance analysis technique provides a useful tool 59 

for identifying the most crucial attributes regarding their need for managerial action. This paper proposes 60 

Transition Pathways towards Sustainability (TPS) for construction enterprises based on the importance-61 

performance analysis of critical sustainability aspects. The objectives of this study are (1) to use importance-62 

performance analysis to identify how construction enterprises of different sustainability levels perceive and 63 

perform on various sustainability aspects, thereby classifying the aspects according to their managerial priorities, 64 

urce allocation for sustainability improvements 65 

by proposing the TPS based on the results of the importance-performance analysis.  66 

Literature review 67 

Sustainability of construction enterprises 68 

A growing number of construction enterprises have employed the concept of sustainability at both corporate 69 

and project levels, with the corporate-level efforts establishing a sustainability strategy and the project-level 70 

efforts realizing the corporate-level -level 71 

sustainability of construction enterprises. 72 

There are various definitions of corporate sustainability. Van Marrewijk and Werre (2003), for instance, 73 

defined corporate sustainabil74 

75 

a business and investment strategy that seeks to use the best business practices to meet and 76 

77 

l, and 78 

environmental dimensions of corporate operations. 79 

In the context of construction industries, an array of studies has been conducted to investigate various 80 

sustainability issues associated with construction enterprises, e.g. the assessment of stakeho81 



and El-Gohary, 2015); corporate sustainability policy (Zuo et al., 2012), the relationships between corporate 82

sustainability and competitiveness (Lu et al., 2013; Tan et al., 2011), sustainable construction practices (Mao et 83 

al., 2013; assessment frameworks of corporate sustainability (Lu and Zhang, 2016; Zhao 84 

et al., 2012), and driving forces and barriers to sustainability (Seyis et al., 2015; Ye et al., 2015; Zhang et al., 85 

2011). These studies suggest substantial barriers related to capability and resources exist which impede the 86 

construction enterprises to adopt sustainability practices. For instance, Du et al. (2014) pinpointed the 87 

 barriers to the adoption of energy-88 

saving technologies in the Chinese building sector. In Malaysia, only large enterprises are paying attention to 89 

sustainable implementation in their projects due to limited understanding and the concerns of extra cost (Abidin, 90 

2010). Similarly in Chile, Serpell et al. (2013) indicated that the Chilean construction firms are in an early stage 91 

of achieving sustainable development, and their attitudes towards sustainability are highly influenced by their 92 

technological capability and financial strength, reflected by their firm size. Due to various resources constraints 93 

e.g. monetary, technological and human resource limitations, construction enterprises have difficulties in 94 

implementing sustainable construction practices and transitioning towards higher sustainability levels (Shi et al., 95 

2013). 96 

Even though the existence of resource barriers to sustainability is well recognized, few studies provide 97 

strategic guidance for construction enterprises about how they could efficiently transition towards higher 98 

sustainability levels under constrained resources. Previous studies e.g. Shi et al. (2013), Seyis et al. (2015) and 99 

Abidin (2010) also predominantly focus on the environmental dimension of sustainability. Lu and Zhang (2016), 100 

for instance, indicated the development of corporate sustainability in the construction industry is seriously 101 

skewed towards the environmental matters while social issues are marginalized. There are limited studies 102 

investigating how the various economic, social and environmental sustainability aspects, constituting the holistic 103 

sustainability concept, were perceived and performed by construction enterprises. By proposing the TPS based 104 

on a holistic investigation of the various sustainability aspects, this study aims to further facilitate the 105 

sustainability transition of construction enterprises. 106 

Performance heterogeneity and transition towards sustainability of construction 107 

enterprises 108 

Firms have diverse scales, capabilities, strategies and positions in the business environment, and thus may 109 

have different levels of sustainability performances. Firms with different sustainability levels may have different 110 



perceptions of sustainability. T111

to the development of the TPS.  112 

113 

determinism perspective and strategic choice perspective (Hrebiniak and Joyce, 1985; Yang et al., 2013). The 114 

environmental determinism perspective emphasizes the selection mechanisms of environments, arguing that a 115 

proper environment or an appropriate position of the firm in the environment is the primary factor determining 116 

the s performance, and the mainstream theory within this perspective is the organizational ecology theory 117 

(Hannan and Freeman, 1993). By contrast, the strategic choice perspective indicates 118 

planning and strategic decisions that impact their performance rather than the unpredictable environment 119 

(Korkmaz and Messner, 2008; Yang et al., 2013). It is widely recognized that these two approaches are mutually 120 

supplementary rather than exclusive (Hrebini121 

strategic choices and external environments can  122 

Thus, under different strategic choices and business conditions, firms will have different sustainability 123 

performa124 

evolutionary process, ideally evolving from resistant and reactive, to anticipatory and innovation-based, and 125 

finally to sustainability-rooted. Similarly, construction enterprises, regardless of their current level of 126 

sustainability performance, should be encouraged to transition towards higher sustainability levels. For instance, 127 

resistant and reactive firms should aim for the transition towards anticipatory and innovation-based firms, and 128 

anticipatory firms should aim for becoming innovation-based and sustainability rooted firms.  129 

Compared to small and medium-sized enterprises, large firms receive more scrutiny from the business 130 

environment including government, media and the public, and face a higher level of pressures to be socially and 131 

environmentally responsible (Zhang et al., 2008). Therefore, under different levels of social pressures and with 132 

various levels of resources, construction firms may have significantly different sustainability performance. To 133 

propose the TPS, it is imperative to explore the sustainability perceptions and performances of construction 134 

firms with different sustainability levels. Do the construction enterprises with various performance levels have 135 

different sustainability perceptions? What are the priorities for the firms with different performance levels?  136 

Importance-performance analysis 137 

Various methods have been adopted in previous studies to evaluate the sustainability perceptions and 138 

performance of construction enterprises. Some studies focus on evaluating the importance of sustainability. 139 

Jiang and Wong (2016), for instance, employed factor analysis to identify the key aspects of corporate social 140 



responsibility perceived by the Chinese construction enterprises based on a questionnaire survey. Similarly, 141

Zhao et al. (2016) investigated the importance of corporate social responsibility perceived by the Chinese 142 

construction enterprises using relative importance index. Some studies aim at assessing the performance of 143 

sustainability. Jones et al. (2010), for instance, adopted content analysis to investigate the corporate approaches 144 

and performance on sustainability in the U.S. construction industry by means of analyzing corporate documents. 145 

Based on survey data, Bevan and Yung (2015) developed an index to investigate the implementation levels of 146 

corporate social responsibility in small to medium sized Australian construction enterprises. Sarkis et al. (2012) 147 

proposed a model for assessing the sustainability of contractors by integrating analytic hierarchy process and the 148 

analytic network process.  149 

Various methods (e.g. factor analysis, content analysis, relative importance index and analytical hierarchy 150 

process) have been employed in previous studies to conduct sustainability assessments. However, there are 151 

some weaknesses associated with these methods. First, factor analysis and content analysis do not aim to 152 

categorize the construction enterprises based on their level of sustainability performance. Therefore, these 153 

methods are inadequate in revealing the performance heterogeneity of the firms and identifying how firms with 154 

low sustainability may transition towards more sustainable ones. More importantly, by focusing on either the 155 

importance or performance evaluation of sustainability, very few studies holistically investigate both the 156 

importance and performance evaluations of sustainability in construction enterprises.  As a result, existing 157 

studies are inadequate in identifying the crucial sustainability aspects (e.g. important yet worst-performed 158 

aspects) that require managerial actions. 159 

Proposed by Martilla and James (1977), importance-performance analysis (IPA) technique provides a useful 160 

instrument for identifying the most crucial corporate attribute regarding their need for managerial action. It 161 

helps decision makers to set management priorities and determine how scarce resources might best be allocated. 162 

IPA is easy to be applied in various contexts and provides the capacity to present strategic recommendations 163 

together with data (Lai and To, 2010). As a result, IPA has been applied in various areas such as tourism (Pan, 164 

2015). However, there are very limited applications of IPA in the construction industry. By employing IPA as 165 

the basis of developing the TPS, the present study is one of the earliest of its kind on using IPA in the context of 166 

the construction industry. 167 

 168 

 169 

<Insert Fig 1 here> 170 



171

 172 

The IPA model is graphically presented as a grid divided into four quadrants, which have been interpreted as 173 

keep up the good work concentrate here low priority possible overkill  and James, 1977), 174 

as shown in Fig.1. The X- -axis denotes 175 

the importance of the attributes (Sörensson and von Friedrichs, 2013). Each attribute shows up according to its 176 

mean rating on the importance and performance scales (Lin et al. 2009; Martilla and James 1977).  177 

 Concentrate here. Attributes in Q1 are perceived to be of high importance while the performance levels are 178 

relatively low, indicating that efforts should be concentrated here to make performance improvements.  179 

 Keep up the good work. Attributes in Q2 are perceived to be of high importance, and the enterprises have 180 

high-performance levels on these attributes as well, suggesting a message of keeping up the good work.  181 

 Low priority. Attributes in Q3 are of low importance, and thus, even though enterprises also have low-182 

performance levels on these attributes, it is not an issue.  183 

 Possible overkill. Attributes in Q4 are of low importance levels, but the enterprises have high-performance 184 

levels on these attributes, indicating that firms expended too much effort than actually needed. 185 

An IPA is conducted in four stages: (1) collecting the key attributes i.e. items that can be characterized by 186 

the levels of importance and performance; (2) conducting a survey to measure the perceived importance and 187 

performance levels of the items; (3) determining the means of the importance and performance scores for each 188 

item, and (4) plotting the items according to their mean importance and performance scores in the IPA grid (To 189 

et al., 2015). 190 

Because the target population often presents the heterogeneity of importance and performance perceptions, 191 

segmentation plays a critical role in IPA to identify differences between distinct groups so that more accurate 192 

decision could be made (Bruyere et al., 2002). IPA without differentiating the respondents will produce results 193 

 often does not actually exist, and thus average importance and performance 194 

ratings are of limited practical value (Griffin and Edwards, 2012). Segmentation can be accomplished by 195 

performing cluster analysis, and then IPA could be carried out on each cluster (Bacon, 2003).  196 

The performance gap analysis reflects the urgency of performance improvement for each attribute. The 197 

performance gap is defined as the mean performance ratings minus the mean importance ratings, with a positive 198 

gap (performance exceeds importance) suggesting satisfactory and negative gap (performance is lower than 199 



importance) indicating management attention (Taplin, 2012). Attributes with a larger negative gap indicate more 200

urgent management attention. 201 

The IPA was conducted in this study to identify which sustainability aspects the construction enterprises 202 

consider to be most and least important, and which aspects were best- and worst-performed by these enterprises, 203 

thereby forming a basis for developing the TPS. 204 

Methodology 205 

Identification of critical sustainability aspects 206 

We have identified a list of key attributes, i.e. critical sustainability aspects (CSAs) for construction 207 

enterprises in a previous study (Chang et al. 2016). Following the sustainability concept, the CSAs should cover 208 

the economic, social and environmental dimensions of sustainability. In this study, to measure the importance 209 

and performance levels of construction firms, the CSAs identified in Chang et al. (2016) were used. Formulation 210 

of the CSAs consists of two steps: (1) review of the chief sustainability reporting guidelines for construction 211 

enterprises, and (2) content analysis of the sustainability reports released by three leading construction firms. 212 

The final list of CSAs consists of 29 aspects, as shown in Table 1. The detailed procedure of proposing these 213 

sustainability aspects is introduced in Chang et al. (2016). 214 

 215 

 216 

<Insert Table 1 here> 217 

 218 

Data collection  219 

Five-point Likert scale is a common approach adopted by the previous IPA related studies to measure 220 

importance and performance. Similarly, this study employs a five-point Likert scale to measure the importance 221 

and performance levels of the CSAs perceived by the construction enterprises. Respondents were asked to 222 

223 

with 3 being neutral and 4 being important. To measure the performance level, respondents were asked to 224 

-225 

 226 



227

brief introduction to this study and definition of sustainability was provided at the beginning of the 228 

questionnaire, followed by a section designed to collect the basic information of the respondents. Consequently, 229 

the last section investigates the importance and performance ratings of the CSAs. 230 

Becoming the world's largest since 2010 (GCP and OE, 2013), the Chinese construction industry offers a 231 

useful empirical case to the development of the TPS. Because the population of the entire Chinese construction 232 

industry is unknown, it is not feasible and cost-effective to conduct a true probability sampling (e.g. simple or 233 

stratified random sampling). The approach of web survey with convenience sampling was adopted in this study. 234 

The largest and reputable academic online survey platform in China, i.e. www.sojump.com, was employed in 235 

this study to collect the responses. This platform has been extensively utilized by construction researchers e.g. 236 

Mao et al. (2013), Xiang et al. (2015) and Luo et al. (2015). This academic online survey platform has 237 

maintained panels of registered enterprises operating in various industries in China, e.g. the energy, information 238 

technology and construction industry. The construction enterprises registered in this platform comprises the 239 

sampling frame of this study, and a total of 4500 questionnaires were distributed in the sampling frame from 240 

May to June 2015. A total of 262 questionnaires were returned with valid responses, resulting in a response rate 241 

of 5.8%. Compared to self-administrated approach, web surveys tend to have lower response rate because of 242 

various factors. These include the time and resource limitation, the geographical separation between the 243 

researchers and respondents, the volunteer nature and a large number of potential respondents. The similar 244 

response rate has been observed in other construction studies using web surveys, such as 2.9% in Said (2015), 245 

and 8% in Al and Kandil (2013). The valid responses were collected from various construction enterprises with 246 

different scales and business focuses, such as China State Construction Engineering Corporation Ltd, China 247 

Railway Group Ltd, etc. The sample group profile indicates over 79% of the respondents have more than five 248 

years of experience in the industry, and 41% have more than ten years of experience. 50% of the respondents are 249 

corporate or project managers while the other 50% are engineers and designers. This balanced respondent 250 

profile reduces the selection bias and improves the representativeness of sample selection (Zhao et al., 2015). 251 

Data analysis 252 

Cluster analysis was utilized to classify the construction enterprises into different groups according to their 253 

sustainability performances. Cluster analysis aggregates individuals based on their characteristics, forming 254 

groups with greatest possible internal homogeneity (within groups) and external heterogeneity (between groups) 255 

(Carvalho et al., 2015). The performance ratings of the CSAs were used as the input variables in the cluster 256 



analysis, and they were standardized prior to the analysis to eliminate the potential effects of scale differences 257

(Milligan and Hirtle, 2003). The non-hierarchical k-means cluster analysis is employed to generate the cluster 258 

solutions. Unlike the hierarchical agglomerative methods, the k-means cluster analysis adopts the iterative 259 

partitioning methods which make more than one pass through the data and can handle large data sets, thereby 260 

avoiding the major drawbacks of hierarchical agglomerative methods (Aldenderfer and Blashfield, 1986).  261 

The first step of k-means cluster analysis is to form an initial partition by arbitrarily assigning the cases into 262 

k groups. The value of k is user-specified, and this study attempted the two-, three-, four- and five-cluster 263 

solution (k=2, 3, 4 and 5). Next, the Euclidean distances are calculated between the cases and the k-cluster 264 

centroids, which are the multivariate mean of the cases within a cluster, to reassign the cases to the nearest 265 

centroid (Aldenderfer and Blashfield, 1986). Once all these reassignments are completed and the centroids of 266 

the new clusters are computed, the Euclidean distances are calculated again between the cases and the new 267 

centroids, and the cases are reallocated. This step will repeat until no reassignments occur. The Euclidean 268 

distance is defined as follows (Aldenderfer and Blashfield, 1986). 269 

 270 

  271 

Where dic is the Euclidean distance between the case i and the centroid; xik is the value of the kth variable for 272 

the ith case; p is the total number of the variable (i.e. 29 in this paper); ck is the value of the kth variable for the 273 

centroid. 274 

 275 

After examining various cluster solutions (e.g. the two-, three-, four- and five-clusters), the three-cluster 276 

solutions is adopted based on two criteria, i.e. 1) maximum internal homogeneity and external heterogeneity, 277 

and 2) parsimony of explanation (Klastorin, 1983). Specifically, the two- and five-cluster solutions were 278 

abandoned since the reassignments of the cases still occur (i.e. fail to converge) after ten iterations were 279 

performed. Thus, only the three- and four-cluster solutions are usable. The three-cluster solution was considered 280 

superior to the four-cluster solution judged by the two criteria. First, one-way ANOVAs relating cluster 281 

membership to the performance ratings of the CSAs indicates both the three- and four-cluster solutions passes 282 

the internal homogeneity and external heterogeneity criteria (significant at 0.01 level). However, the mean of the 283 

F-statistics for the three-cluster solution is 69.37, larger than 50.08 for the four-cluster solution, indicating the 284 

three-cluster solution significantly outperform the four-cluster solution in this criteria. Second, the three-cluster 285 



solution generates very distinct clusters that are easy to be interpreted, fulfilling the parsimony of explanation 286

criteria.  287 

Once three firm clusters were obtained, the traditional IPA was conducted. Firstly, the means of both the 288 

importance and performance ratings were calculated for the identified three clusters respectively. Then, 289 

performance gap analysis (performance mean minus importance mean) was conducted for each of the firm 290 

clusters to identify those aspects requiring urgent management attention. This is followed by the IPA mapping, 291 

which allocates the 29 CSAs into the appropriate quadrants. Different from the traditional IPA studies, this 292 

paper developed the last step to integrate the sustainability transition perspective into the IPA, thereby proposing 293 

the TPS for construction enterprises. 294 

Results 295 

Mapping firm clusters on the IPA grid 296 

The mean scores of the 29 CSAs for each of the three clusters are shown in Table 2 and subsequently 297 

mapped onto the IPA grid, as shown in Fig 2. Similar to previous IPA studies, in Fig 2 the cross-hairs are placed 298 

at the grand means of all the 29 CSAs. Based on the average score of the means for the three clusters shown in 299 

Table 2, the three firm clusters can be labeled as low-performing firms (low importance and performance 300 

ratings), medium-performing firms (medium importance and performance ratings), and high-performing firms 301 

(high importance and performance ratings). All the 29 CSAs of high-performing firms are located at Q2, 302 

keep up the good work -performing firms are located at Q3, indicating 303 

low priority h-performing 304 

companies are well above the average of the whole sample, while it is the opposite for the low-performing firms. 305 

Sustainability transition of the construction industry is the process in which each firm clusters moves towards 306 

higher sustainability levels, indicated by the arrows in Fig 2.  307 

As shown in Fig 2, the cluster analysis captures 308 

performance levels for various aspects of sustainability. This is different from previous studies, e.g. Zhao et al. 309 

(2016) and Bevan and Yung (2015) in which all respondents were treated as a homogeneous group without 310 

segmentation to calculate the overall mean value of indicators. Therefore, this study reveals a more granular 311 

picture of the sustainability perceptions of construction firms on the various sustainability aspects. For instance, 312 

in Fig 2, the blue dots represent the importance and performance ratings on the sustainability aspects of the 313 

medium-performing firms. For most sustainability aspects, medium-performing firms have medium-level 314 



ratings between those of low-performing and high-performing firms, as shown in Fig 2. However, also marked 315

by Fig 2, medium-performing firms do have very high ratings on A2 (quality management) similar to those from 316 

high-performing firms, and very low ratings on A15 (supporting community development) similar to those from 317 

low-performing firms. This indicates that medium-performing firms perceive quality management as vital 318 

important while supporting community development as less important compared to other aspects. Without 319 

differentiating the firm groups, it is unlikely to undertake such detailed examination and comparisons of various 320 

sustainability aspects. 321 

 322 

<Insert Table 2 here> 323 

 324 

<Insert Fig 2 here> 325 

 326 

Performance gap analysis 327 

Performance gap analysis has been utilized by previous IPA studies to identify the attributes that need urgent 328 

managerial attentions (Taplin, 2012). By calculating the performance gap (performance mean minus importance 329 

mean), the gap analysis was employed in this study to investigate the urgency of performance improvement for 330 

each of the CSAs. For the whole sample, the means of importance for 27 aspects is beyond four (which means 331 

332 

333 

which is echoed by previous studies e.g. Zsóka (2008). For further comparison across clusters, performance 334 

gaps of the 29 CSAs were calculated for each of the firm clusters (see Fig 3).  335 

 336 

 337 

<Insert Fig 3 here> 338 

 339 

 340 

The average performance gaps within low-performing, medium-performing and high-performing firms are -341 

0.6, -0.48 and -0.11 respectively. This indicates that compared to high-performing firms, it is more urgent for 342 

low-performing and medium-performing firms to improve their sustainability performance. Among the three 343 



firm clusters, high-performing firms have the smallest performance gaps for all the 29 CSAs, while low-344

performing firms have the largest performance gaps for most of the CSAs, except for several aspects where 345 

medium-performing firms have the largest performance gaps. These exceptions include A4 (innovation system), 346 

A13 (anti-corruption and fair competition), A25 (managing impacts on biodiversity), A28 (light pollution 347 

control) and A29 (noise control). Fig. 3 shows the three groups present very different patterns of the 348 

performance gaps, except for A12 (wages and welfare) where all the three groups have large performance gap. 349 

This indicates that in general respondents are not convinced with the wages and welfare provided.  350 

Specifically, for high-performing firms the aspects which the firms have the least motivation to further 351 

improve (i.e. lowest performance gaps) are A1 (corporate strategy) and A3 (supply chain management), while 352 

the most urgent aspects that call for improvement (i.e. largest performance gaps) are A26 (emission reduction) 353 

and A17 (caring for all employees). For medium-performing firms, the aspects with the lowest performance 354 

gaps are A15 (supporting community development) and A2 (quality management), while the aspects with the 355 

largest performance gaps are A12 (wages and welfare) and A29 (noise control). For low-performing firms, the 356 

aspects with the lowest performance gaps are A25 (managing impacts on biodiversity) and A13 (anti-corruption 357 

and fair competition), while the aspects with the largest performance gaps are A12 (wages and welfare) and A17 358 

(caring for all employees). 359 

The aspects with large performance gaps indicate that firms perceive these aspects are important but have 360 

lower performance levels, suggesting high urgency of performance improvement. It is important to note that the 361 

aspects with small performance gaps do not mean the firms do not need to improve on these aspects. Rather, it 362 

means the firms have similar importance and performance levels on these aspects. For instance, as low-363 

performing firms have similar low ratings on importance and performance of A25, this aspect has a small 364 

performance gap. However, with a performance rating of 2.81, this aspect clearly could be further improved 365 

within the low-performing firms.  366 

IPA results of firm clusters 367 

The grand mean values of importance and performance scores for the three firm clusters were calculated 368 

separately and the scores of each aspect were compared against the grand mean value. As a result, the IPA grid 369 

positions of the 29 CSAs for the three firm clusters were identified, as shown in Table 3.  370 

 371 

 372 
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374

 375 

Q1: Concentrate here. The aspects in this quadrant have higher importance scores but lower performance 376 

scores than the grand mean, suggesting that firms should concentrate on these aspects. For all the three firm 377 

clusters, A12 (wages and welfare) is deemed to be a managerial focus.  For low-performing firms, more 378 

resources should also be allocated to promote A11 (education and training), A20 (construction waste 379 

management), A21 (land use efficiency) and A26 (emission reduction). For medium-performing firms, A28 380 

(light pollution control) and A29 (noise control) should be paid more attention. For high-performing firms, A4 381 

(innovation system) and A29 (noise control) should be further improved. 382 

Q2: Keep up the good work. The aspects in this quadrant have both higher importance and performance 383 

scores than the grand mean, suggesting that these aspects are the strengths of the firms. A1 (Corporate strategy), 384 

A2 (quality management), A6 (customer service and satisfaction) and A9 (risk management) are perceived to be 385 

the most important aspects by all the three groups, and are also highly ranked on the performance evaluations, 386 

suggesting that generally economic aspects are the strength of the construction enterprises. Especially all 387 

economic aspects, including A4 (innovation system) and A5 (corporate governance), are placed in this quadrant 388 

for the low-performing firms, indicating a focus on economic competitiveness in this group. Two social aspects 389 

are in this quadrant for all the groups, namely A10 (occupational health and safety) and A16 (obeying laws and 390 

regulation). There are no environmental aspects in this quadrant for the low-performing firms, while both 391 

medium-performing and high-performing firms have four environmental related aspects, indicating a lack of 392 

consideration of environmental issues in low-performing companies.  393 

Q3: Low priority. For low-performing firms, most of the social and environmental aspects are placed in this 394 

quadrant, indicating that these firms perceive social and environmental sustainability as less important in general, 395 

and they perform worse in these aspects than the economic aspects. There are several aspects placed in this 396 

quadrant for all the three groups, including A13 (anti-corruption and fair competition), A15 (supporting 397 

community development), A17 (caring for all employees), A25 (managing impacts on biodiversity), and A27 398 

(green innovation and product). This suggested that these sustainability aspects are not considered as a priority 399 

for construction firms.  400 

Q4: Possible overkill. There are no aspects placed in this quadrant for low-performing firms. A3 (Supply 401 

chain management) is a possible overkill for both the medium-performing and high-performing firms. A5 402 

(Corporate governance), A7 (communication management), A14 (human right) and A22 (water conservation 403 



and harvesting) are also deemed to be possible overkill by either medium-performing or high-performing firms. 404

This indicated that too many efforts have been placed on these aspects in contrast to their level of perceived 405 

significance. 406 

Transition pathways towards sustainability (TPS) for construction 407 

enterprises 408 

The previous section presents the IPA results for the identified three firm clusters. Based on the IPA results, 409 

the Transition Pathways towards Sustainability (TPS) could be proposed, providing managerial guidance for 410 

construction enterprises to facilitate the efficient transition towards higher sustainability levels, as shown in Fig 411 

4. 412 

 413 

 414 

<Insert Fig 4 here> 415 

 416 

 417 

418 

Hansen, 2014; Serpell et al., 2013). Similarly, the three firm clusters identified in this study have different 419 

ratings for the importance and performance of the CSAs, clearly shown in Fig 2. Compared to high-performing 420 

enterprises, low-performing and medium-performing firms have lower sustainability performance scores for all 421 

the CSAs. Meanwhile, it is more urgent for these firms to improve their sustainability performance, indicated by 422 

the gap analysis. Similar to Klewitz and Hansen (2014), this study suggests that sustainability transition of the 423 

industry consists of a series of processes in which every cluster of firms experiences continuous sustainability 424 

improvements, i.e. low-performing firms to medium-performing and high-performing firms, medium-425 

performing firms to high-performing firms and high-performing firms towards higher sustainability goals.  426 

The IPA was conducted for the three firm clusters separately to investigate how the CSAs were perceived by 427 

the different firm clusters. The results show that for the low-performing groups, all economic aspects were 428 

keep up the good work and environmental aspects were 429 

low priority -performing firms perform very well on the economic 430 

aspects, as Fig.2 clearly shows that medium-performing and high-performing companies perform much better 431 

on the economic aspects than low-performing firms. Rather, it indicates that in the low-performing firms the 432 



economic aspects have higher importance and performance values than the grand mean. This suggests the 433

economic competitiveness paradigm is still dominant in this group of enterprises and many social and 434 

environmental aspects are ignored. 435 

By contrast, in medium-performing and high-performing firms, several social and environmental aspects 436 

keep up the good work437 

some social and environmental aspects are beyond the grand mean in these groups, surpassing some economic 438 

aspects. This is further confir low priority439 

quadrant in the medium-performing and high-performing firms, as shown in Table 3. For instance, A5 440 

keep up the good work low-performing firms, 441 

whereas low priority -performing firms. At the same time, none of the 442 

keep up the good work -performing firms. By 443 

contrast, four environmental aspects, e.g. A20 (construction waste management) and A24 (energy conservation), 444 

keep up the good work -performing firms. This indicates that the 445 

low-performing firms perceive A5 (corporate governance) as more important than all the environmental aspects, 446 

while the medium-performing firms perceive at least some environmental aspects e.g. A24 (energy conservation) 447 

are more important than A5 (corporate governance). Compared to low-performing firms, this indicates in 448 

medium-performing and high-performing firms social and environmental sustainability starts to gain momentum 449 

and experience both awareness and performance improvements. Thus, sustainability transition of the 450 

construction industry calls for cultural changes in which construction firms rethink the appropriateness of the 451 

sole dominance of the economic competitiveness paradigm and increasingly recognize the importance of social 452 

and environmental sustainability (Zhang, 2014). 453 

The transition perspective illustrated by Fig 4 also re-interprets and extends the managerial implications 454 

derived from the four quadrants of the IPA grid. This study suggests that there are some limitations associated 455 

with the managerial implications derived from the traditional IPA. In the traditional IPA grid, if the attributes 456 

low priority457 

quadrant, indicating these attributes are not organizational preferences (Martilla and James, 1977). However, are 458 

the attributes that firms perceive to be unimportant really insignificant? Exactly due to lack of awareness of 459 

environmental protection, many environmental issues emerged in the 1960 s which triggers the emergence of 460 

Firm  understanding of 461 

sustainability is constantly changing and the CSAs which receive lower importance value than the grand mean 462 



can only indicate that they are not priorities under the current mentality and culture of the firms. It does not 463

necessarily mean that these aspects are not important for firms  Thus, corporate sustainability 464 

should be understood from a dynamic perspective, which is exactly the focus of this study.  By simultaneously 465 

investigating the sustainability perception and performance of low-performing, medium-performing and high-466 

performing firms, this study provides the opportunity to gain a better understanding of corporate sustainability 467 

from a dynamic transition perspective. 468 

Specifically, from 469 

concentrate here low priority possible 470 

overkill keep up the good work The following three areas should be paid much 471 

attention to: (1) concentrate here (2) 472 

the impo possible overkill ; and (3) both the importance and 473 

low priority474 

concentrate here low priority possible 475 

overkill  4 denote these improvement processes of these aspects in the quadrants. 476 

To improve the importance levels, the concept of sustainability should be popularized in the enterprises, which 477 

could be achieved through various campaign activities. To improve the performance levels, capability building 478 

needs to be emphasized through various channels such as regular workshops, industry forums and international 479 

cooperation. Each of the identified 29 CSAs is clearly plotted into the appropriate quadrants in the IPA grid for 480 

all the three firm clusters, as shown in Fig 4. Construction enterprises could use this framework together with 481 

Table 1 and Table 2 to understand the importance or performance levels of which sustainability aspects need to 482 

be further improved with an aim to facilitate  transition towards higher sustainability levels.  483 

For instance, for low-performing firms to efficiently transition towards sustainability, in the short term they 484 

could firstly allocate their resources to improve the performance level of the concentrate here  quadrant, then 485 

both the importance and performance level of the low priority  quadrant. When in the medium and long term 486 

they become medium-performing and high-performing firms, they should then allocate their resources according 487 

to the new distribution of the aspects in the four quadrants. Specifically, this study reveals that for the low-488 

performing firms, five aspects are allocated in the concentrate here  quadrant include such as A20 489 

(construction waste management) and A26 (emission reduction). It indicates the surveyed low-performing firms 490 

recognized the importance of these aspects, yet performed poorly. Therefore, the low-performing firms as well 491 

as the government should assign priorities to improve the performance on these aspects. The government could, 492 



for instance, provide more economic incentives specifically for the low-performing f493

their waste management strategies and emission reduction. A total of nine aspects is low 494 

priority  quadrant for the low-performing firms, including A22 (water conservation and harvesting), A23 495 

(material conservation). It indicates the firms not only have poor performance on these aspects, but also do not 496 

highly recognize their importance. Therefore, unlike those concentrate here497 

have already gained recognition in the firms, these low priority498 

by both propaganda and capability building activities, and thus may require more efforts. When those aspects in 499 

concentrate here rces, e.g. conducting 500 

workshops, investing on relevant technologies and software tools, and recruiting experienced employees in 501 

low priority keep up the good work502 

quadrant consists twelve aspects including all the economic ones. This suggests to efficiently transition towards 503 

sustainability, the low-performing firms do not need to make additional investments on these economic aspects 504 

before they resolve their sustainability bottlene concentrate 505 

here low priority -performing firms, the following strategic plan could 506 

be initiated: (1) improving the performance on the five aspects in the concentrate here  quadrant (e.g. 507 

construction waste management and emission reduction) through capability building activities; (2) improving 508 

both the awareness and performance levels on the nine aspects in the low priority  quadrant (e.g. water and 509 

material conservation) through both propaganda and capability building activities; and (3) maintaining the 510 

awareness and performance levels on the twelve aspects in the keep up the good work511 

management and corporate governance). Once this strategic plan is implemented, it is expected that the low-512 

performing firms will improve their overall sustainability performance and transition towards medium-513 

performing and high-performing firms. Consequently, the firms could similarly propose the strategic plan 514 

according to the new distribution of the aspects in the IPA matrix. By classifying the various sustainability 515 

aspects into different types according to their managerial priorities, the proposed TPS assists the strategic 516 

planning of corporate sustainability in construction enterprises. 517 

Conclusions 518 

There is lack of studies on classifying the various sustainability aspects according to their managerial 519 

priority thereby providing strategic guidance for construction enterprises to transition towards sustainability. 520 

IPA is applied in this study as a diagnostic instrument to identify perceived importance and performance of 521 



CSAs among the construction enterprises. Three firm clusters, namely low-performing firms, medium-522

performing firms and high-performing firms were identified based on k-means cluster analysis, and the IPA was 523 

conducted for the three clusters subsequently. Then, the Transition Pathways towards Sustainability (TPS) were 524 

proposed.  525 

The findings show that while 27 out of 29 CSAs were deemed to be important, construction enterprises have 526 

good performance on only two CSAs. This reveals a clear gap between the importance and performance levels. 527 

Gap analysis further shows that among the three firm clusters, high-performing firms have the lowest 528 

performance gaps on all of the 29 CSAs, while low-performing firms have the highest performance gaps on 529 

most of the CSAs. This suggests it is more urgent for low-performing firms to improve their sustainability 530 

performance. IPA results of the three firm clusters reveal that in low-performing firms, the dominance of the 531 

economic competitiveness paradigm is apparent and there is a lack of consideration of social and environmental 532 

sustainability. By contrast, medium-performing and high-performing firms put more emphasis on social and 533 

environmental aspects. The proposed transition pathways clearly demonstrate which sustainability aspects need 534 

to be further improved to facilitate  transition towards higher sustainability levels.  535 

Although this study focused on the sustainability perception and performance of the Chinese construction 536 

enterprises, the results have global implications for construction enterprises in other countries as well. This 537 

research on developing transition pathways towards sustainability for construction enterprises based on IPA 538 

contributes to the body of knowledge globally from three aspects, i.e. the methodological contribution, empirical 539 

contribution and practical contribution. 540 

First, regarding the methodological contribution, this study offers an example of how IPA could be 541 

employed in construction-related studies. Very few existing studies have employed IPA in the context of 542 

construction industries. This study has demonstrated that IPA could be used in the context of construction 543 

industries as an effective approach to simultaneously investigate the perceived importance and performance 544 

levels of key attributes, and provide managerial suggestions for each attribute. In particular, IPA provides a 545 

streamlined approach to identify most crucial sustainability aspects to be paid more attention, e.g. those areas 546 

perceived to be most important yet worst- concentrate here . This 547 

provides useful inputs for making strategic decisions, e.g. determining the most appropriate way to allocate 548 

scarce resources. IPA and the associated research procedure proposed in this study have a potential to be widely 549 

used by other construction studies to investigate factor-related issues (e.g. risk factors, competitiveness factors, 550 

sustainability factors, factors causing cost overruns, etc.). For instance, IPA could be employed to investigate 551 



the perceived importance and performance levels of construction firms on a series of factors formulating their 552

competitiveness, thereby identifying the most important yet worst-performed competitiveness factor. The 553 

proposed TPS also offers a more holistic understanding of facilitating sustainability improvements in 554 

construction enterprises. Even though an array of researches exists about the sustainability of construction 555 

enterprises, there is a lack of studies specifically focusing on the strategic planning of sustainability transitions. 556 

By integrating a dynamic transition perspective into the traditional IPA analysis, this study proposes the TPS as 557 

a strategic guidance for construction enterprises, which has contributed to the current body of knowledge.  558 

Second, in terms of the empirical contribution, this study contributes to the empirical knowledge in the area 559 

of corporate sustainability of construction enterprises by investigating how the different economic, social and 560 

environmental sustainability aspects are perceived and performed by various construction enterprises. Various 561 

studies have suggested that due to the different strategic choices and business conditions, construction firms 562 

have different levels of sustainability performance, such as in  Ghana (Scott et al. 2013), Malaysia (Abidin 2010) 563 

and Chile (Serpell et al. 2013). However, few empirical studies holistically investigate the implementation 564 

situation of various sustainability aspects covering the economic, social and environmental dimensions. There is 565 

also lack of researches simultaneously investigating both the importance and performance levels of 566 

sustainability aspects perceived by construction enterprises. Based on the empirical evidence in China, the 567 

proposed TPS is one of the earliest of its kind in terms of demonstrating both the importance and performance 568 

levels of the sustainability concept in a holistic manner perceived by construction firms at different 569 

sustainability levels. Because the heterogeneity of sustainability performance is a global phenomenon in 570 

construction industries worldwide, this study contributes to a better understanding of corporate sustainability of 571 

construction enterprises in general.  572 

Third, regarding the practical contribution, the proposed TPS can support sustainability decision-making of 573 

construction enterprises. The holistic sustainability concept contains various aspects. Due to resource constraints, 574 

construction enterprises could experience significant difficulties of determining how to allocate the limited 575 

resources to the various sustainability aspects. Based on cluster analysis, three firm groups are identified in this 576 

study. Then, based on IPA of 29 critical sustainability aspects, the proposed TPS classified the various aspects 577 

into four quadrants for each of the three firm groups, and revealed that aspects in the concentrate here low 578 

priority possible overkill  quadrants should be transitioned towards the keep up the good work  quadrant. 579 

The proposed TPS provides a lens through which the construction firms could view the sustainability 580 



perceptions and performance of their peers with similar, lower or higher sustainability performance, thereby 581

informing the decision-making process of choosing an appropriate sustainability strategy.  582 

Future research opportunities exist in this area of research. For instance, there are various external factors 583 

driving or prohibiting the transition towards sustainability (e.g. policy environment) and different firm clusters 584 

may interpret the factors differently, thereby influencing their responses to sustainability. Further research could 585 

be conducted to investigate how firms at different sustainability levels perceive the external factors driving or 586 

impeding sustainability transition. This helps to identify the most significant factors influencing the strategies to 587 

the sustainability of each firm cluster. By identifying these critical factors, combined with the TPS proposed in 588 

this study, detailed macro policy interventions could be introduced to stimulate the sustainability transition of 589 

construction firms at various sustainability levels.  590 
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Table 1. List of CSAs for construction enterprises 
Critical sustainability aspects Code Explanation 

Economic   

 Corporate strategy A1 Consider the macroeconomic or political trends affecting the 
organization  

 Quality management A2 Implement quality control throughout the whole construction process, 
including design, procurement, preparation for construction, 
construction and completion of construction 

 Supply chain 
management 

A3 Choose suppliers, i.e. material suppliers, equipment suppliers, sub-
contractors and labor service companies based on the quality of their 
products, the safety of their production process, and their labor 
practices 

 Innovation system A4 Enhance technological and managerial innovation to improve 
economic competitiveness 

 Corporate governance A5 The proper mechanisms by which corporations are controlled and 
directed to support economic efficiency, sustainable growth and 
financial stability.  

 Customer service and 
satisfaction 

A6 Satisfy the needs of clients, such as the requirements of quality, 
schedule, cost and safety, and at the same time minimize the risks 

 Communication 
management 

A7 Identify stakeholders and clarify their requirements and expectations, 
and then properly communicate with them 

 Network building A8 Form strategic alliance with other enterprises, universities and banks 

 Risk management A9 Have risk and crisis awareness and establish relevant risk 
management and crisis prevent plans  

Social   

 Occupational health and 
safety 

A10 Establish a complete safety management system, and conduct both 
physical and psychological examination to check the health status of 
employees  

 Education and training A11 Invest on education and training programs for employees and design 
career paths for them 

 Wages and welfare A12 Establish a salary payment distribution system considering both 
efficiency and equity, and provide necessary welfare for employees 

 Anti-corruption and fair 
competition 

A13 Should not receive money from sub-contractors and should establish 
the anti-corruption mechanism 

 Human right A14 Employees should be treated equally regardless of their gender, race, 
religion, and marital status, and forced labor and child labor are 
forbidden 

 Supporting community 
development 

A15 Involve localized operations, charitable donations and employee 
volunteers 

 Obeying laws and 
regulations 

A16 Conduct training on legislation and regulations, and establish 
corporate general counsel system 

 Caring for all employees A17 Care for all employees, including female employees, front-line 
workers, and employees with tremendous difficulties  

 Promoting the 
development of the 
industry 

A18 Participate in national research projects and industry conferences 

Environmental   

 Environmental 
management 

A19 Establish environmental management system and try to obtain 
relevant certification such as the ISO14001 certification 

 Construction waste 
management 

A20 Pay attention to the recycling of construction waste, and the adoption 
of environmentally friendly materials and advanced construction 
techniques to reduce the amount of construction waste 

 Land use efficiency A21 Have policies on land assessment and remediation and optimize the 
site design of buildings  

 Water conservation and 
harvesting 

A22 Have policies on water use management through all stages of project 
life cycle to reduce water consumption and enhance water recycling 

 Material conservation A23 Promote the use of green building materials and select local building 
materials if possible 



 Energy conservation A24 Establish a holistic energy management system and actively invest in
renewable energy application in construction 

 Managing impacts on 
biodiversity 

A25 Protect rare plants and animal species and their natural habitats, 
reducing the negative impacts on biodiversity 

 Emission reduction A26 Take measure to reduce emissions including greenhouse gas (GHG) 
emissions, ozone-depleting substances, and other significant air 
emissions 

 Green innovation and 
product 

A27 Develop green products to mitigate environmental and end user health 
impacts. 

 Light pollution A28 Use shielding measures and rationally distribute site lighting to reduce 
light pollution 

 Noise control A29 Use the equipment of low vibration and noise, and adopt sound 
insulation and seismic isolation measures 

 
 

  



 
Table 2. Mean value of importance and performance of CSAs 

Code Critical sustainability aspects Cluster 1: Low-
performing 
firms 
(N=43) 

Cluster 2: 
Medium-
performing 
firms 
(N=108) 

Cluster 3: 
High-
performing 
firms 
(N=111) 

  I P  I P  I P 

A1 Corporate strategy 3.67 3.09  4.25 3.69  4.48 4.56 

A2 Quality management 3.84 3.28  4.44 4.11  4.49 4.35 

A3 Supply chain management 3.60 3.05  4.10 3.69  4.31 4.34 

A4 Innovation system 3.53 3.12  3.98 3.50  4.46 4.28 

A5 Corporate governance 3.56 2.93  3.97 3.49  4.39 4.34 

A6 Customer service and satisfaction 3.67 3.21  4.30 3.92  4.61 4.47 

A7 Communication management 3.60 2.98  4.11 3.74  4.36 4.21 

A8 Network building 3.63 2.91  4.00 3.56  4.32 4.28 

A9 Risk management 3.67 3.09  4.23 3.69  4.50 4.41 

A10 Occupational health and safety 3.58 2.93  4.13 3.71  4.61 4.54 

A11 Education and training 3.51 2.86  3.99 3.43  4.32 4.28 

A12 Wages and welfare 3.60 2.67  4.21 3.50  4.51 4.32 

A13 Anti-corruption and fair competition 3.14 2.77  3.94 3.44  4.33 4.25 

A14 Human right 3.53 2.98  4.06 3.60  4.43 4.41 

A15 Support community development 3.14 2.74  3.56 3.31  4.38 4.32 

A16 Obey laws and regulations 3.58 3.07  4.28 3.94  4.48 4.35 

A17 Caring for all employees 3.47 2.58  4.00 3.64  4.36 4.16 

A18 Promoting the development of the industry 3.47 2.79  4.18 3.68  4.41 4.27 

A19 Environmental management 3.30 2.67  4.07 3.56  4.49 4.43 

A20 Construction waste management 3.60 2.79  4.26 3.69  4.42 4.32 

A21 Land use efficiency 3.58 2.67  4.24 3.82  4.44 4.37 

A22 Water conservation and harvesting 3.42 2.81  4.09 3.69  4.49 4.38 

A23 Material conservation 3.42 2.81  4.12 3.69  4.46 4.33 

A24 Energy conservation 3.35 2.79  4.20 3.66  4.36 4.23 

A25 Managing impacts on biodiversity 3.09 2.81  4.05 3.55  4.38 4.26 

A26 Emission reduction 3.49 2.81  4.06 3.53  4.38 4.13 

A27 Green innovation and product 3.28 2.67  4.01 3.42  4.41 4.25 

A28 Light pollution 3.05 2.53  4.12 3.57  4.37 4.17 

A29 Noise control 3.14 2.72  4.28 3.61  4.50 4.31 

 Average 3.47 2.87  4.11 3.64  4.43 4.32 

Note: I (importance); P (performance). 

 
  



 
Table 3. Comparison of the IPA grid positions for the three firm clusters 

Code Critical sustainability 
aspects 

Low-performing firms Medium-performing 
firms 

High-performing firms 

A1 Corporate strategy Keep up the good work Keep up the good work Keep up the good work 

A2 Quality management Keep up the good work Keep up the good work Keep up the good work 

A3 Supply chain management Keep up the good work Possible overkill Possible overkill 

A4 Innovation system Keep up the good work Low priority Concentrate here 

A5 Corporate governance Keep up the good work Low priority Possible overkill 

A6 Customer service and 
satisfaction 

Keep up the good work Keep up the good work Keep up the good work 

A7 Communication 
management 

Keep up the good work Possible overkill Low priority 

A8 Network building Keep up the good work Low priority Low priority 

A9 Risk management Keep up the good work Keep up the good work Keep up the good work 

A10 Occupational health and 
safety 

Keep up the good work Keep up the good work Keep up the good work 

A11 Education and training Concentrate here Low priority Low priority 

A12 Wages and welfare Concentrate here Concentrate here Concentrate here 

A13 Anti-corruption and fair 
competition 

Low priority Low priority Low priority 

A14 Human right Keep up the good work Low priority Possible overkill 

A15 Support community 
development 

Low priority Low priority Low priority 

A16 Obey laws and regulations Keep up the good work Keep up the good work Keep up the good work 

A17 Caring for all employees Low priority Low priority Low priority 

A18 Promoting the development 
of the industry 

Low priority Keep up the good work Low priority 

A19 Environmental management Low priority Low priority Keep up the good work 

A20 Construction waste 
management 

Concentrate here Keep up the good work Low priority 

A21 Land use efficiency Concentrate here Keep up the good work Keep up the good work 

A22 Water conservation and 
harvesting 

Low priority Possible overkill Keep up the good work 

A23 Material conservation Low priority Keep up the good work Keep up the good work 

A24 Energy conservation Low priority Keep up the good work Low priority 

A25 Managing impacts on 
biodiversity 

Low priority Low priority Low priority 

A26 Emission reduction Concentrate here Low priority Low priority 

A27 Green innovation and 
product 

Low priority Low priority Low priority 

A28 Light pollution Low priority Concentrate here Low priority 

A29 Noise control Low priority Concentrate here Concentrate here 

 

 



 

Q1: Concentrate 
here 

Q2: Keep up the 
good work 

Q3: Low 
priority 

Q4: Possible 
overkill 

Performance 

Importance 

Low High

Low 

High 



 

2.50

3.00

3.50

4.00

4.50

5.00

2.00 2.50 3.00 3.50 4.00 4.50 5.00

Im
p

or
ta

nc
e 

ra
ti

n
gs

Performance ratings

Sustainability goal

Low-performing firms Medium-performing firms High-performing firms

Q2

Q3 Q4

Q1

A15

A2



 

 

 

-1.00

-0.80

-0.60

-0.40

-0.20

0.00

0.20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

P
er

fo
rm

an
ce

 g
ap

CSAs code

Low-performing firms Medium-performing firms High-performing firms



 

  

A1, A2, A3, A4, 
A5, A6, A7, A8, 
A9, A10, A14, 

A16 

A11, A12, 
A20, A21, 

A26  

A13, A15, A17, 
A18, A19, A22, 
A23, A24, A25, 
A27, A28, A29 

A1, A2, A6, 
A9, A10, A16, 

A18, A20, A21, 
A23, A24 

A12, A28, 
A29 

A4, A5, A8, 
A11, A13, A14, 
A15, A17, A19, 
A25, A26, A27 

A3, A7, A22 

A1, A2, A6, 
A9, A10, A16, 

A19, A21, A22, 
A23 

A4, A12, 
A29 

A7, A8, A11, A13, 
A15, A17, A18, 
A20, A24, A25, 
A26, A27, A28 

A3, A5, A14 

Type1: Low-
Performing Group 

Type2: Medium-
Performing Group 

Type3: High-
Performing Group 

P 

I 

I

I 

P 

P

Performance: 
capability 

building axis 

Importance: 
awareness 

improvement 
axis 

Dominance of the economic 
competitiveness paradigm. Lack 

awareness of many social and 
environmental sustainability aspects.

Growing awareness and performance of 
social and environmental aspects. 
Rethinking the factors formulating 

economic competitiveness. 

Further cultural changes and 
awareness improvement.  

Sustainability 
goal  

Transition 
Pathway 

Journey 
towards 

sustainability 


