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ABSTRACT 
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Context: In order to show their compliance with Corporate Social Responsibility goals, 

companies report their “sustainable initiatives” into their CSR reports. However, from 

small companies to multinational, it is hard to see the real benefits of sustainable 

strategies’ implementation. Since there are actually no general patterns defined which can 

ensure high impacts on sustainability. Moreover, there are neither common metrics nor 

process to assess the efficiency of a sustainability strategy. Therefore, in this paper, we 

contribute a pattern approach to implementing sustainability in a company. To do that, we 

performed an analysis of the 25 CSR reports coming from the 25 biggest companies in the 

IT sector based on their annual turnover. In order to extract sustainability patterns that are 

provided in an online catalog in order to (1) give first tracks to companies which would 

engage in sustainability initiatives and don’t really know where to start; and (2) to give an 

indicator to companies who already have taken up sustainability initiatives and would like 

to establish an evaluation of it. The final outcomes of the thesis are a set of 21 patterns 

extracted from the CSR referenced in an online catalog. 
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1 INTRODUCTION 

 

In this chapter, the different concepts are defined from Corporate Social Responsibility 

(CSR) to the sustainable business practice passing by patterns. 

 

The research gaps and research questions are exposed to establish a base of research 

alongside the methodology that has been used to research the different aspects of the 

present work. To finish the chapter the structure of the thesis is highlighted to establish the 

layout it will follow during the document. 

 

1.1 Background 
 

 

Corporate Social Responsibility (CSR) has been a constant source of interrogations 

since the beginning of the 50’s. According to Carroll’s literature review (1999) [2], the first 

definition of CSR was given by Bowen (1953) [3]. In this definition, Bowen considered the 

100 biggest corporate as “a vital point of power and decision making”, therefore any 

actions or initiatives of this “vital point” would obviously have an effect on citizens. In 

other words, this first definition only takes into account social impacts as direct 

responsibility from corporations. 

 

After this first definition, the concept of CSR went a long way and began to include 

economic impacts in addition to the social ones. In 1991, Carroll defined CSR as a 

pyramid build built around 4 pillars [4]: Philanthropical, Ethical, Legal and Economic. 

Moreover, Moir (2001) [5] went a bit further and defined 3 theories to define CSR. The 

stakeholder theory, which implies that corporates have only an impact on their different 

stakeholders, and, therefore, that companies should then just try to improve themselves on 

their effect in  this category; the social contract theory which estimates that businesses 

should  consider what matters prior to the society and act depending on society’s 

expectations, this theory is quite linked to the following;  the legitimacy theory which says 

that corporates should only consider the actions and initiatives that influence their 

legitimacy, in order to use it as a publicity [5]. 

 



 

 

 

 

In the beginning of the millennium, the international community started to strongly 

consider climate change as a global and urgent threat which should be fought by inverting 

its process, this consideration was, especially translated by the ratification to the protocol 

of Kyoto (1997, applied in 2005). Therefore, the concept of corporate social responsibility 

had to evolve in order to integrate these environmental aspects and match the political 

expectations of society. This has led to a huge proliferation of definitions of CSR between 

2000 and 2005 [6]. In order to get an unbiased definition of CSR, Dahlsrud (2008) [6] 

decided to perform a content analysis of 37 definitions of CSR, definitions, which were 

dated from 1980 to 2003. He concluded that CSR is composed of 5 dimensions as shown 

in Table 1: 

 

  

 

Table 1. The five dimensions of CSR coming from [6] 

 

 

We can already notice that Corporate Social Responsibility is deriving from the concept of 

sustainable development at a level of a company. 

 

In the very beginning of the decade the norm ISO 26000 was published (2010). 

Herciu (2016) proposed an analysis of this norm [7]. According to her, this norm has the 

objective to define Corporate Social Responsibility, describing then the different categories 

of impact of Corporate Responsibility, which are Community involvement, Labor 



 

 

 

 

Practices, Environmental, Governance, Fair Operating Practices, Human Rights and 

Consumer Issues, as shown on Figure 1: 

 

        

 

Figure 1. Corporate Social Responsibility Core Subjects according to ISO2600 [7] 

 

Moreover, the author suggests that the application of this norm would maximize 

contribution of companies to sustainable development. This contribution is most of the 

time translated by the implementation of sustainable business practices. 

 

 This concept of sustainable business practice is closely related to the concept of 

sustainable business model. Indeed, the implementation of a sustainable business practice 

can lead to the emergence of a sustainable business model. A sustainable business model 

require innovation to be fully efficient [8] and is defined as “business models that 

incorporate pro-active multi-stakeholder management, the creation of monetary and 

nonmonetary value for a broad range of stakeholders, and hold a long-term perspective” 

[8]. According to [9] there is a long way between formulation of a sustainable  strategy and 

its implementation that induce a delay between the conception of a sustainable business 

practice and its implementation. Moreover, the conception of a particular sustainable 

business practice may not be mature enough for implementation and requires a maturity 

measurement which consumes even more time. Finally, even if the publication of article 

related to sustainable strategy investigation from a project point of view is emerging 

recently [10], most of them are coming from the literature and not from a company 

perspective. Therefore, it could be interesting to provide a set of mature sustainable 

strategies for a company which would like to start engaging into sustainable development. 

In order to be easily broadcasted and to be simple to reproduce we decided to orient 

ourselves into a pattern approach for sustainable development strategy.  

 



 

 

 

 

In fact, we are surrounded by patterns. They can be found approximately 

everywhere, in a natural state in fields like genetic, biology or chemistry for example; or at 

an artificial state in architecture, software or electronic. Historically, patterns were mostly 

used in architectural design [11] which explains the two first definitions of patterns 

provided in Oxford English Dictionary [12]:  

 

• “A repeated decorative design” 

• “A model or design used as a guide in needlework and other crafts” 

 

Then, patterns started to be used in engineering which explains the third definition 

contained in Oxford English Dictionary: “An example for others to follow” [12]. 

Therefore, according to these three definitions, we can consider a pattern as something 

“repeatable” which is used as “a model” created in order to be broadcasted for “others to 

follow”. These definitions of a pattern are easy to understand; however, we are using them 

to give a general idea of what is a pattern. In order to get a more precise idea of it, we went 

to the side of Tešanovic [13]. She describes pattern as an artifact which is made of three 

components: a context, which refers to the scope of the pattern; a problem which refers to a 

set of forces which appears in the context; and, finally, a solution, the which, refers to a 

configuration adopted to resolve forces generated by the problem. Obviously, additional 

components can be added to a pattern structure (such as benefits, consequences, relations 

with other patterns, etc.) depending on their fields and specificities. In our case, a pattern 

will be considered as successful when it has a positive impact on one of the categories 

defined in ISO 26000. In case of two patterns affecting the same metric, we will keep the 

one with the highest impact on this metric. 

 

To conclude on this part, we can notice that we set up an innovative approach 

compare to other studies. Indeed, we based our analysis on CSR reports, meaning that 

these reports are considered as raw materials for our study. Moreover, we mainly focus on 

the whole content of CSR and not only focus on specific initiatives, as well as we are 

interested by all the three aspects of sustainability (Social, economic and environmental) 

and not a particular one. 

 



 

 

 

 

1.2 Goals and delimitations   
 

According to the 2015 Centre for Energy- Efficient Telecommunications (CEET) 

report [14], ICT represents around 2% of the global CO2 emissions. If we look at the 

energy consumption of the Internet, it represents between 1.5% and 2% of the world 

energy consumption, meaning that if the Internet were a country, it would be ranked as the 

fifth largest energy consumer in the world. This energy consumption is expected to double 

by 2020 if no actions are taken to reduce it. Moreover, from a social point of view, the 

increasing level of new technologies released in that sector induces a higher level of 

complexity in the education for future and current workers.  

 

Behind Information and Communication Technology (ICT) and the Internet, there 

are all the IT companies which are the entity that can help solve these issues. 

Unfortunately, it is hard for a company to implement strategies to increase their 

sustainability since it is time consuming and has a lot of parameters (social, environmental, 

economic) on the which a company can have positive impacts. Moreover, most of the 

recent studies related to companies’ sustainability through the topic of Corporate Social 

Responsibility (CSR) mainly focus either on economic aspects, such as financial 

performance [15-17] or marketing [18-21]; or on the performance of specific CSR strategy 

(employee voluntariness [22], consumer engagement [23], anti-corruption policy [24], 

etc.). But there are no studies about general CSR strategies that can promise a significant 

impact on corporates’ actions on sustainable development. In other words, there are no 

CSR patterns for companies that would like to engage into sustainable development. Thus, 

we identified 2 main research gaps. First, there are no studies analyzing the actual content 

of CSR reports in an IT company context. Meaning that there is no research investigating 

best practices in CSR strategies. Second, which is quite related to the first one, we realized 

that there are no general set of ready-to-implement sustainable strategies at a global level, 

most of the research focusing on the impact of a specific initiative or on a specific impact 

coming from different initiatives. Therefore, our research objective is to extract general 

patterns showing high impacts on sustainability at an IT company level. Therefore, our 

main research question will be what an IT company can do as a mean to improve its 

sustainability. We divided this question into 6 sub-questions: 

 



 

 

 

 

1. What are the different sustainability initiatives and strategies coming from the best     

       IT companies regarding the different dimensions of CSR? 

2. What are the success patterns in these strategies and initiatives? 

3. What are the different (potential) benefits and outcomes?  

4. How to assess or evaluate them using metric? 

5. How to adequately represent this information in a reference catalogue? 

6. How to best represent that in a software tool? 

 

In order to answer these questions, we decided to collect the CSR reports coming from the 

25 best IT companies regarding their annual turnover based on [25] available in Appendix 

A. Our objective is to explore these reports to extract repeatable sustainable strategies 

regarding the categories defined on ISO 26000 [7], these repeatable strategies will then 

form a set of sustainability patterns. We then can investigate the different compositions of 

these patterns and cover all the issues described in the precedent paragraphs. We should 

also find a way on how we can best represent the data model defined in this research, in 

order to be able to represent the results in an online catalog in the future. In other words, 

this research aims to carry out an analysis of 25 CSR reports to extract sustainability 

patterns for sharing them through an online catalog in the future. The study claims that this 

should help and guide companies willing to engage in sustainability initiatives, but also 

provides them with an indicator for sustainability evaluation purposes. 

 

1.3 Structure of the thesis 
 

Chapter 1: Introduction, presents the basic information about the research topic at hand 

giving a background on Corporate Social Responsibility with an historical approach of the 

evolution of the concept of CSR, sustainable business practices and patterns. Then we define 

the goals and delimitations of current work by presenting the research gaps that we identified 

to conduct this research and expose our different research questions. 

Chapter 2: Research Design, gives detailed information about the analysis conducted in this 

research. We first define our waterfall methodology step by step. Then we present and justify 

the different evaluation criteria to perform our analysis. Then we give information about the 

material we used to perform this analysis. 



 

 

 

 

Chapter 3: Results, shows the results of this research. Starting by the results of the different 

analysis performed during this research. Then we present our approach to evaluate the impact 

of the different patterns. Based on this approach and on our results, we present our data-model 

used to define patterns. Finally, we provide some discussion about the different results and first 

limitations of the thesis. 

Chapter 4: Implementation, where the characteristics of the online catalog are shown in 

order to broadcast the patterns to the industry community. 

Chapter 5: Conclusions, where the different outcomes of this research are synthetized and 

some tracks on potential future work related to this issue are pointed. 

 

 

 

 



 

 

 

 

2 RESEARCH DESIGN 

 

In this section, we will define our research design. We will first look at the methods we 

used to conduct the patterns’ extraction from our set of reports. Then we will have some 

interests for the evaluation criteria we used to perform this analysis. Finally, we will 

enumerate and describe the different materials we used to conduct the analysis. 

 

2.1 Methodology 
 

As we stated at the end of our introduction, our objective, at first, is to extract repeatable 

strategies in CSR reports coming from the 25 best IT companies, in order to build pattern 

from it. We designed, then, a set of different steps which are the following: first, we 

gathered a list of companies in order to collect their CSR reports. If we look at Appendix 

A, we can notice that we collected 20 reports out of 25, these 5 missing reports either did 

not exist or were not accessible publicly. 

 

Once we will aggregate the reports, we will need to define evaluation criteria to evaluate 

their quality and classify and categorize the contents as well as the strategies. Using these 

criteria, we will perform a qualitative and quantitative analysis for each report, to finally 

analyze the repeatability of each strategy and then build patterns. In this research, we only 

consider information which are referenced in CSR reports, meaning that, if a company 

does not speak about a strategy that it implements, this strategy will not be taken into 

account. 

 

2.2 Evaluation Criteria 
  

Before starting our analysis, we define different evaluation criteria on the which it will 

relies on. We will define 2 different types of criteria, which are shown in Appendix B.  

 

First, the content criteria, this one served us to categorize the content of each reports and 

classify the strategies regarding the categories. We developed these categories on the basis 

of the seven ones defined in ISO 26000. We could have used another popular standard 

which is the GRI Guidelines for CSR reporting which is very used among the reports, but 



 

 

 

 

our choice of ISO 26000 was motivated by a comparison study [26] which shows that ISO 

is the most complete evaluation criteria to compare different CSR. However, the norm is 

not totally complete and misses a component: the employee social responsibility as 

suggested in [27]. To overcome this lack, we decided to add this employee responsibility 

into the labor practices category. We then referenced all the strategies contained in each 

report regarding these categories (Appendix B, Table B1) in the analysis.  

 

Second, according to [5], companies might use these CSR reports to gain some positive 

advertisement and communicate around it. Moreover, the investigated companies and the 

authors who wrote these reports represent the same entity. Thus, we needed to define 

quality criteria to evaluate the quality of each report in order to have trust in the strategies 

and results described in them. Habek and Wolniak came up with a factorial analysis on 

quality evaluation criteria for CSR reports [28]. This analysis followed a previous 

framework developed by the duo (2015) [29] in the which they explain how to use the 

criteria to evaluate the quality of CSR by scoring from 0 to 4 (0: no information about the 

criterion, 1: little mention, 2: most important aspects included, 3: detailed information 

included, 4: best practices/original practice), on one hand, the credibility of information; 

the relevance of information (Appendix B, Table B2) on the other one. After what they 

calculate the mean of the credibility score (Cm) (1) and the mean of the relevance score 

(Rm) (2), to finally calculate the quality score (Qs) (3) of the report by calculating the 

mean of Cm and Rm’s sums. 

Cm = (C1 + C2 +…+ C5 + C6) / 6, (1) 

Rm = (R1 + R2 +…+ R10 + R11) / 11, (2) 

Qs = (Cm + Rm) /2. (3) 

 

2.3 Materials 
 

Once our criteria were defined, we performed a content analysis for each report according 

to the ISO 26000 categories they are impacting. In other words, we investigated all the 

reports and referenced all the strategies described inside it. We referenced the pages 

regarding the information they were containing: the one describing the different strategies, 

those including the data associated with the strategies, those providing concrete examples 

of a given strategy and finally those describing the outcomes of the strategy as shown in 



 

 

 

 

Table 2. Then we evaluated the repeatability of each strategies among the reports to define 

patterns.  

 

 

 

Table 2. Example of the strategies referencing of AT&T’s CSR report using the ISO26000 

criteria1 

 

After the repeatability analysis had been done, carried out a qualitative analysis on the 

different report, using the quality criteria described in the previous section. Thus, we used 

a qualitative coding software: Saturateapp [30]. We chose this software because it is an 

online tool, which allows users to share their coding with peers if they request it. We used 

this tool to code each paragraph of each CSR report which is in relation with the quality 

                                                 
1 This report didn’t mention any strategy about human rights this is why the category does not appear in the 

table      



 

 

 

 

criteria. In order, at the end, to get an overview of the quality of each report and, then, 

distribute the quality score among the reports.  



 

 

 

 

3 RESULTS 

 

In this section, we will present the different results of our analysis. First, we will look at 

the content analysis we performed with the different categories we defined based on ISO 

26000 (cf. Section 2). From the output coming from the content analysis we will then 

present the repeatability results for a set of 36 strategies. Second, we will evaluate the 

quality of each reports with the quality evaluation framework defined in [29]. From the 

quality score given to each report we will define a new metric to evaluate the relevance of 

our patterns with the level of confidence. Finally, we will define how we are going to 

evaluate the impacts of the different strategies. 

 

3.1 Content analysis 
 

We counted the number of strategies shown in each category in each report. If every 

category had the same weight in terms of consideration, we would have an occurrence 

frequency around 15%. As we can see in Table 3, Consumer issues and Human rights are 

particularly underrepresented in the reports and that Fair operating practices are lightly 

took into account. Despite that, we can see that the four remaining categories are more or 

less equally distributed. 

 

Category Total 

Frequency of 

occurrence 

(%) 

Community 115 16.55 

Labor Practices 131 18.85 

Governance 142 20.43 

Environmental 147 21.15 

Fair Operating 

Practices 
78 11.22 

Human Rights 34 4.89 

Consumer Issues 48 6.93 

Total 695 100 



 

 

 

 

 

Table 3. Number of strategies per category in all the reports and the frequency of 

occurrence of each category. 

 

After that we analyzed the repeatability of 36 strategies which seemed to be reiterated in a 

sufficient sample of reports. Each strategy has an identifier defined by the category it is 

impacting and possibly 2 numbers, as following: CAT XY, CAT is the name of the 

category, X is the number of the strategy in this category, and, optionally, Y the number of 

the sub-initiative of the strategy X, this sub-initiative will be considered as an additional 

component of a particular strategy. We defined repeatability as a percentage representing 

the number of reports mentioning this strategy out of the total number of reports. We set up 

a repeatability threshold (75%) under the which we estimate that the strategy is not 

repeatable enough to be taken into consideration. All the strategies satisfying this threshold 

are surrounded in green, except for the one that reach exactly 75%.  

As shown below on Table 4, and with more detailed results on Appendix C, (Table C1), 

out of the 36 evaluated strategies (without the additional components), 16 were above the 

threshold and 5 exactly reaching 75% for a total of 21 potential strategies. But, 

repeatability should not be considered as the only metric to include a strategy into the 

patterns building process. We will combine this repeatability with the mean of the quality 

score of the reports containing it to define a new metric: the level of confidence.  



 

 

 

 

 

 

Table 4. Repeatability in percentage of each of the 36 evaluated strategies 

 

3.2 Quality analysis 
 

To define the level of confidence, we performed a quality analysis. This analysis allowed 

us to give a quality score, between 0 and 4, to each report. The main results of this analysis 

are shown in Table 5, and the full results are shown in Appendix C (Table C2). We can 

see that the average of the quality of our reports is 2.1975. Meaning that our reports 

include, in average, the most important aspects of the different quality criteria. Even if 

some criteria are poorly covered among the reports especially for C5 (possibility to give 

feedback) and C6 (independent verification). 

 

Company 
Credibility 

Score 

Relevance 

Score 

Quality 

Score 

HP 2.67 3.36 3.12 

Microsoft 2.17 3.64 3.12 

Cisco 2.50 3.36 3.06 

Intel 2.67 3.38 3 



 

 

 

 

Xerox 1.5 3.09 2.53 

Qualcomm 2.17 2.55 2.41 

IBM 1.5 2.82 2.35 

CSC 1.83 2.55 2.29 

Cognizant 1.67 2.55 2.24 

Verizon 1.67 2.55 2.24 

EMC 2 2.77 2.18 

Oracle 1.5 2.36 2.06 

AT&T 1.33 2.18 1.88 

Western Digital 1.67 1.91 1.82 

Apple 2 1.64 1.76 

Arrow 1.5 1.82 1.71 

Google 1.5 1.82 1.71 

Comcast 1.5 1.73 1.65 

Avnet 1.17 1.64 1.47 

Century Link 0.83 1.64 1.35 

Average 1.7675 2.433 2.1975 

 

 

Table 5. Quality score of the reports from the highest to the lowest and all the different 

quality criteria 

 

The level of confidence is defined as following: for each strategy we will calculate the 

mean of the quality score of the report containing it. In other words, if a strategy is 

contained in n reports we will we will add the quality score of these n reports divided by 

the number n of report to obtain the quality mean of a strategy (Qtm) (4). Then, we 

combine Qtm with the repeatability of the strategy among the reports to obtain the level of 

confidence (Lc) (5) of a particular strategy k.  

 

Qtm = (Q1 + Q2 +…+ Q(n-1) + Qn) / n, (4) 

Lc (k) = Repeatability(k) ×Qtm(k). (5) 

 

Then we define our thresholds using the previous one for the repeatability (75%), and the 

average of the quality of the reports (Table5) which is 2.1975. Thus, our level of 



 

 

 

 

confidence threshold to consider a strategy will be 1.648125 (6), under the which a strategy 

will not be used to build a pattern. 

 

Lc (k) ≥ 0.75 × 2.1975. (6) 

 

If we look now at Table 6, we can see that we obtained very similar results than with the 

repeatability analysis since only 1 strategy (ENV 5) did not reach the threshold. But we can 

now be able to rank our strategies regarding their level of confidence, and, then, define the 

most appropriate one in case of 2 patterns affecting the same metrics. In order to get a 

scoring which speaks better, we also defined a relative level of confidence (Confidence 

score), which represents the ratio between the level of confidence and the maximum level 

of confidence reachable (2.1975) expressed with a 0 to 10. 
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Table 6. Level of confidence of each strategy based on a 0 to 4 scale for the global level of 

confidence and on a 0 to 10 for the confidence score. 

 

3.3 Evaluating the impacts 
 

For the set of 20 strategies, we evaluated their impact on sustainability so that future users, 

can predict and assess the application of one of these strategies. The metrics will be social, 

economic or environmental, according to the dimensions. Most of them are included in the 

CSR reports themselves and directly linked to the strategy they are related. For example, 

Table 7 shows the one used for the pattern ENV1. 

 

Moreover, as suggested in [31], we also evaluated sustainability by assessing Sustainable 

Development goals (SDG) defined by United Nations [32], we referenced them in 

Appendix B. We decided to extend this methodology by including the evaluation of the 

Paris Agreement Objectives [33] when it is possible. In other words, we provide 
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conventional metrics to measure sustainability impacts of the repeatable strategies, but we 

also link these strategies to the UN SDGs and/or the Paris Agreement objectives that they 

are impacting. So, if we keep taking take the example of ENV1 the related SGD will be: 

UN Sustainable Development Goal 7: "Affordable and clean energy" and, for the Paris 

Agreement, Paris Agreement Article 2 b and c. 

 

ID Name Metric Problematic 

ENV1 
Produce or use 

renewable energy 

CO2 emissions per 

year(tons/year) 

Paris Agreement Article 

2b 

  
Part of renewable energy in the 

energy mix (%) 

Paris Agreement Article 

2c 

 

  

kWh of renewable energy 

produced (kWh/year) 

 

UN Sustainable 

Development Goal 7 

  
kWh of renewable energy 

bough (kWh/year) 

 

 

 

Table 7. Example of metrics to evaluate strategies with the example of ENV 1 

 

 

3.4 Defining our pattern structure 
 

As a final step, we defined our pattern structure, or, more precisely, our data-model. As a 

reminder, a pattern is defined around 3 mains components [13]: context, problem and 

solution. In our case we decided to define each component with several artifacts which are 

shown on Table 8. Then, the context is defined by 4 artifacts: its name, its Level of 

confidence among the set of reports, its time of effectiveness ( short, mid , and long term) 

and its ISO 26000 category; then, the problem is represented by 3 artifacts: the 

international regulations it impacts (Paris Agreement, SDGs), the metrics needed to 

evaluate the impacts and the outcomes of the pattern; finally, the solution is modelized by 

3 artifacts: the description of the pattern, the examples of its application coming from the 

reports and the potential additional components related to the pattern.  



 

 

 

 

 

Component Artifacts 

Solution 

Solution 

Description 

Examples 

Additional Components 

Problem 

International Regulation 

Metrics 

Outcomes 

Solution 

Name 

Time of effectiveness 

Repeatability 

ISO26000 category 

 

 

Table 8. Definition of the different components of our patterns 

 

We then developed an UML representation of our pattern structure using these 10 artifacts 

as shown in Figure 2. 

 

 

Figure 2. UML representation of the pattern structure 



 

 

 

 

 

 

The class “category” can take only 1 of the 7 values defined in its list, the class “example” 

is considered as an instantiation of the class “pattern” since it represents example of 

application of the pattern. This representation will be used to define our data-model for the 

future implementation of an online reference catalog. 

3.5 Discussions of the analysis 

 

 In this last part we will discuss the different results and contributions highlighted in this 

analysis. First, we set out a method to evaluate CSR reports. We based this on two 

frameworks evaluating different aspects of the reports, the quality and the content. 

Regarding the quality, our set of reports had, in average, a good quality since the average 

quality score indicates that the reports were including the most important aspects of 

credibility and relevance of information defined in the framework [28] (shown in 

Appendix B) even if some aspects were poorly covered (e.g., Possibility to give feedback, 

Independent verification). For the content analysis, depending on the categories we looked 

at, the results were satisfactory. Indeed, most of the reports were focusing on 

environmental, labor practices, governance and community’s strategy, which explains why 

we were able to extract more patterns for these categories. Based on the results of this 

analysis we were able to classify our different strategies to rank them using the level of 

confidence we defined. Based on our results, we defined a data-model that we can apply to 

all our patterns. As shown below with the example of “LP6: Build a diverse and inclusive 

workforce”, the complete list of patterns with their different components is shown in 

Appendix C. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Figure 3. Example of a referencing document with the example of LP6 



 

 

 

 

 

 

Regarding the limitations and different challenges faced in this research, we can first notice 

that our scope of research was based on a particular ranking of IT companies and is only 

based on annual turnover of the companies. It could be interesting to proceed a similar 

work with different type of ranking like most innovative companies for example and 

compare both results. Moreover, our quality analysis might have been corrupted by an 

individual bias. In other words, the results of our analysis were influenced by the 

individual perception of the author, since it is my understanding of the framework that was 

applied. We could have overcome this obstacle by asking an external peer to perform the 

different analysis which were proceeded in order to compare both results and then neglect 

the individual bias. Unfortunately, it was not possible to do it in our context. This 

individual bias also occurred in the content analysis. Indeed, for some strategies it was hard 

to determine the related ISO 26000 category. If we take the example of “LP2: encourage 

employee to volunteer”, which consists in encouraging employee to provide voluntary 

activities for the community such as teaching or helping associations without getting paid 

for it. We can see that this particular strategy is between the categories “Community 

involvement and development” because the volunteer activity has obviously social impacts 

and “Labor Practices” because this is employees who are providing the volunteering. So, 

for this particular pattern, we decided to put it under the category of “Labor practices” but 

in its description we mention the strong relation between “LP2: encourage employee to 

volunteer” and “COM2: Support social projects, actions, non-profit organizations”. A 

deeper analysis investigating the relation between patterns would be interesting to proceed. 

 

Finally, the biggest challenge we face was during the extraction of the different strategies 

and their definition. Indeed, it was hard to determine the good level of granularity under 

the which we should not fall in order to not go through very specific initiatives. We 

decided then to stay into a high level of generalization, and, if a very particular initiative 

was stated a lot of times among the reports we decided to define it as an additional 

component of a specific pattern. For example, “ENV3: Design ecological products” 

includes two additional components: reusing material by applying circular economy and 

reduce the part of hazardous material in the manufacturing of the products. We can see that 



 

 

 

 

even if these two initiatives do not seem very close to each other, but they both fall under 

the general idea of designing ecological products. 

 

4 ONLINE CATALOG 

 

In this part we will speak about the implementation of our online catalog. We will first 

present the different needs associated with our catalog in the form of a list of features that 

our catalog should provide and the different aspects that were taken into account during the 

development of the catalog. We will also describe the technologies that we used to develop 

the catalog. Then, we will take a look at the structure of our application, to finally show all 

the different features’ working. To conclude this part, we will speak about the further work 

needed to totally complete the catalog by the end of this research. 

4.1 Features of the catalog 

 

Now that we have results, it would be appropriated to develop a tool to represent them for 

broadcasting. We decided, therefore, to develop an online catalog that references the whole 

of our 21 patterns regarding their categories, impacts and outcomes. This online catalog 

should implement several features which corresponds to different needs: 

 

1. The catalog should display the list of all the patterns and offer different 

possibilities of sorting depending on their different components, 

 

2. The possibility to add patterns should be implemented like this, a similar 

research topic could be given and then extends the pattern set of the catalog, 

 

3. The catalog should include a description about the context of this research and 

how to use the catalog in order to facilitate its utilization, 

 

4. The catalog should partially implement an example of a tool based on its 

content. We decided to develop a partial implementation of a decision-making 

tool based on a survey of the users in order to present them a customized list of 

patterns which responds to their needs. 



 

 

 

 

4.2 Technologies used  

 

To develop this catalog, we decided to use Javascript and html as programming languages 

and decided to couple it with mongo DB database. We decided to use Javascript because 

there was no language constraints and it was the one on the which we had the most 

experience; as to mongodb we chose it because it is a non-relational database which makes 

it easier to process data like ours which are more similar to a document. To summarize, the 

different technologies we used to develop this web application were the frameworks 

Bootstrap for the design, Nodejs on the server side, which use JavaScript to establish the 

different transition between the different views and jQuery to implement few dynamic 

options on the different web pages. For the prototype development, Express was used for a 

local server connection. For the database, we used mongo DB with the which we interact 

through the library mongoose. 

 

The patterns are stored in a no-SQL database [31] and then can be either retrieved when 

the users want to display the full list of patterns or stored when they want to add a new 

pattern and this in a fast way. The architecture of the application regarding these two use is 

shown on Figure 4 and 5. 

 

 

Figure 4. Architecture of the catalog when a user want to display the full list of patterns 

 



 

 

 

 

 
Figure 5. Architecture of the catalog when a user wants to add a pattern in the catalog 

 

 

4.3 Structure of the catalog 

 

In this part we will speak about the technical implementation of our online catalog. First 

we will simply describe its functioning. Then we will take a look to the folder organization 

of the application. 

 

For this application we inspired ourselves with the different search engine developed for 

academia. In other words, when a user connects to our website, he looks for specific type 

of pattern regarding the different categories. Then, he will have a shot overview of the 

different patterns and their information. Finally, if he is interested by one of the pattern, he 

can download a PDF file, based on the model of Figure 3 (cf. Section 3.5), containing 

detailed information about the pattern. This way of functioning allows us to not flood the 

users with a huge quantity of information that might not interest them and, therefore, 

allows them to focus on what they really need and want. 

 

Regarding the organization of the application, index.js is the main file around the which all 

the other files are connected and organized. Then, we created a dedicated view for each of 

the features defined in 4.1. The folder data contains our database for the which we defined 

two data models, one for the patterns and one for the ISO 26000 categories. The definition 

of the data- model for the patterns is very logic but might be confusing for the categories. 

We did that because our categories are very specific, and, in case a user would like to add a 

pattern in the future we don’t want him to enter wrong categories. Finally, the folder 

“sources” is the one that will contain the PDF file specific to each patterns that users can 

download. This organization is shown on Figure 6.  



 

 

 

 

 

 

 

Figure 6. Files' organization of our online catalog 

4.4 Working of the catalog 

 

In this part we will show the implementation of the different features that we developed in 

our catalog and how they look. 

 

First, we will start with the core feature of our catalog, displaying the list of patterns. We 

decomposed it into several smaller features. First, the user should have the possibility to 

display the full list of patterns, for that, he just has to click on “List of Patterns” and will 

get the full list of patterns as shown in Figure 7. 



 

 

 

 

 

Figure 7. Working of the " displaying the list of patterns" feature 

 

Then, the users can have several options. Display more information by clicking on the 

cross on the top right corner, and if they are still interested by this pattern, download the 

PDF file related to it by clicking the PDF icon as shown on Figure 8. 

 

 

 

 

 

 

Figure 8. Working of the more detailed information displaying after clicking the cross 

 



 

 

 

 

Or, sort the patterns to only see the categories which complies with their inetrests by 

checking or unchecking the categories as shown on Figure 9. 

 

 

 

Figure 9. Working of the sorting of the pattern displaying 

 

Regarding the possibility for special users to add some pattern, which is motivated by the 

fact that a similar topic could be given to someone else in the future in order to grow the 

set of patterns in the catalog, we decided to develop a simple formulary in the view 

admin.html as shown in Figure 10. 



 

 

 

 

 

 

 

Figure 10. Possibility to add new patterns in the database directly through the application 

 

We can notice that all the components of our data model are included in the formulary. 

Moreover, we do not allow users to use different categories than the one we defined during 

our analysis. 

 

Finally, in order to facilitate the user experience, we decided to partially implement a tool 

that can give a personalized set of patterns to the users. We based it on a quiz composed of 

yes or no questions. Depending on his answer, the web application will give him a set of 

patterns by eliminating the one he is already implementing. We implemented this feature 

for 2 patterns:” ENV1: Produce or use renewable energy” and” ENV2: Energy Efficiency”. 

So, when the user accesses the page” tool.html”, he will have to answer a quiz. First, we 



 

 

 

 

ask if he buys or produces renewable energy and if he has any energy efficiency policies 

which are set in his company as shown on Figure 11.  

 

 

 

Figure 11. Quiz on the which is based the tool that we partially implemented for ENV 1 

and ENV 2 to give a personalized set of patterns 

 

If the user had answered” no” then the quiz would have been over and both patterns would 

have been displayed. So, let’s imagine that the user answers” yes” to both questions, if. 

Then, since” ENV2: Energy Efficiency” has additional components, we ask him at which 

level he is implementing energy efficiency policies or initiatives as shown on Figure 12. 

 

 

 

Figure 12. Second question related to ENV2 in order to determinate the level of 

achievement in the implementation of the pattern 

So, this time the user did only implement it at the level of his product and services. 

Regarding the percentage of repeatability of these 2 patterns, we can conclude that he is 



 

 

 

 

not fully implementing this pattern. We will then show it to him in order to allow him to 

fully implement this pattern. 

4.5 Further Work 

 

To fully implement the catalog, we need to fully enter the data in the data base which is 

done by 70% now and should not take that much time since we have the possibility to enter 

data directly from the application now. When this would be done, the local prototype will 

be finalized and fully tested to verify that it doesn’t contain any mistakes. After the final 

development of the local prototype we will need to host our website in order to make it 

accessible for our potential users. We are investigating several solutions such as Google 

Engine, Amazon Web Services or Herokuapp. But it seems like our choice will end on this 

last one, because Heroku is a free hosting service which uses Amazon cloud, along with 

database as a service provided by mongo DB Atlas, which also uses Amazon cloud as their 

infrastructure. 

 

Finally, to evaluate the value of our solution we would like to perform a a qualitative survey on 

the potential users of this website which are people working at an executive level or who has 

responsibility in the field of sustainability in an IT company. But we might not find a 

significant enough number of potential users to perform it. 

 

 

 



 

 

 

 

5 CONCLUSIONS 

 

The last section of this document is dedicated to the conclusion of this work. We will 

divide this conclusion into two sub-section First, since we are in a program with a strong 

constitutive in sustainability, we will give our predictions about the potential sustainability 

outcomes of our initiatives through a sustainability analysis. Finally, we will highlight our 

contributions and give answer to our research questions, then we will present the 

limitations intrinsic to our work and try to estimate its potential for future research work on 

the topic of CSR. 

5.1 Sustainability 

 

In this part we will discuss the different potential sustainability outcomes of our online 

pattern catalog. To highlight these outcomes, we will use a sustainability analysis 

framework for software engineering presented in [35]. This framework is based on the 

consideration of five different dimensions which are social, economic, technical, 

environmental and individual for the which we evaluate three different types of impacts 

which are the immediate effect, which relates to the direct impacts on these dimensions, 

the enabling effect, which concerns the indirect effect that our solution can have on these 

dimensions and the potential outcomes it can enable, and the structural effect, which 

relates to the macroscopic effects of our solution. 

 

In our case, we assume that our solution will have one main immediate effect on social 

sustainability, since the broadcasting of our catalog and its usage will increase the 

sustainability awareness at a company level. As enabling effects, we allow users to 

implement patterns which can have different impacts on sustainability (Economic, 

environmental, Social and individual). Finally, depending on the implementation of the 

patterns we can have different types of structural effects which depends on the outcomes 

identified in the different strategy. But, in a company point of view which are the users in 

our case, the most important structural impacts that our solution will have is economic. 

Because it will allow companies to communicate more on their sustainability and then 

perform positive advertisement around it. Finally, regarding the technical sustainability of 



 

 

 

 

our solution, we designed it in order to be easy to reuse. To achieve that, we designed our 

catalog, by considering the possibility that in the future someone would perform the same 

analysis and then use this tool again to represent his results. Therefore, all the features 

needed for the addition of patterns has been developed. Moreover, as we seen in the 

background part (cf. Section 1.2), the concept of CSR is very dynamic, and its different 

dimensions might change with the time. Thus, we commented our code as much as 

possible in order for it to be easy to maintain. We summarize this in Figure 13. The 

structural effects mentioned in the figure are not exhaustive.  

 

 

Figure 13. Sustainability analysis of our online pattern catalog based on the framework 

defined on [35] 



 

 

 

 

 

 

5.2 Contributions, limitations and future work 

 

In this part we will recapitulate the different limitations of our research that have been 

already little discussed in the previous sections of this report. Then we will highlight the 

different contributions of our work and give answers to the research questions we exposed 

in the introduction (cf. Section 1.2).  

 

The first limitation we can observe are related to the analysis we performed. As me 

mentioned earlier, (cf. Section 3.5). Indeed, the research might have been corrupted by an 

individual bias. Moreover, regarding our technical solution, the impacts we exposed in the 

previous section are conditioned by its number of users. Obviously, the impacts would be 

much more significative if we would have 10 000 users than if we would have 100. 

 

Regarding our contributions, we developed a method based on two different frameworks to 

extract patterns from CSR. This method led us to the performing of our two analyses. 

These analyses allowed us to extract the different sustainability initiatives and strategies 

coming from the biggest IT companies (RQ1) and to evaluate the one which are the most 

successful (RQ2). In order to define the different outcomes of our strategies, we used most 

of the time the one defined in the different reports themselves (RQ3) and use some 

different approaches to assess these outcomes (RQ4) that link the different UN SDGs, and 

Paris Agreement sections to the different strategies we extracted.  Finally, we developed a 

data-model, in the format of an UML representation, in order to represent in the next step 

our patterns in a reference catalogue (RQ5). Based on this data-model we developed an 

online catalog which aims to share the best practices in CSR in IT (RQ6). This online 

catalog is fully developed locally for the moment and will be published online at the end of 

September 2018 at latest. Finally, this research has been subject to the publication of an 

article in an MDPI journal Special Issue [36]. 
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APPENDIX A. IT companies investigated during this study 

 

 

 
 

Table A1. List of the 25 IT companies and the existence of their CSR reports (Y 

for yes, N for no) coming from [25] from 2015 if year not mentioned 
 

 

 

 

 

 



 

 

 

 

APPENDIX B. Evaluation Criteria used during the analysis 

 

 

Category Definition 

Community 
Every strategies or initiatives which impacts the 

community outside the company. ( example: 
educational project, association funding, etc.) 

Labor Practices 
Every strategy or initiatives which has an impact on 
the workplace and/or on the employees (example: 
employees training, diversity in the company, etc.) 

Governance 

Every strategies or initiative which relates to laws, 
management or reporting ( example: participating to 

the creation of regulations, organizing a 
stakeholderdialogue) 

Environmental 

Every strategies or initiatives which help to reduce 
negative impacts on environment ( example build 

ecological products, produce or use renewable 
energy,etc.) 

Fair Operating Practices 

Every strategies or initiatives which impacts the 
supply chain sustainability ( example: creation of a 
Supplier code of conduct, proceed internal audits of 

the supplu chain, etc.) 

Human Rights 
Every strategies or initiatives which impacts human 

rights and their diffusion (example: Conflict free 
mineral policy, data privacy and security policy) 

Consumer Issues 

Every strategies or initiatives which impacts 
customer and help them reduce their problems ( 

example: design accessible products, provide end of 
life management, etc.) 

 

Table B1. Content classification criteria based on ISO 26000 



 

 

 

 

 
 

Table B2. Quality criteria coming from [28] 
 

 

 

 

 



 

 

 

 

APPENDIX C. Detailed results of the different analysis 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

Table C1. Full results of the repeatability analysis “1” means that a strategy is 

at least cited in the report of the company and “0” that it is not 
 

 

 



 

 

 

 

 

 

Table C2. Full results of the quality analysis with the quality score for each 

criterion 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

APPENDIX D. List of all the patterns extracted during this work with their different 

components 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

Time of 
Effectiveness 

Mid-Term 
Short term 
Long term 

Repeatability 90% (18 reports out of 20) 

Level of 
Confidence 

9.27/10 

Category Governance 

Outcomes 

• Enhanced sustainability management 

• Opportunities to match companies’ objectives to stakeholder 

expectations 

• Enhanced employee engagement due to a better understanding 

• Increased sustainability awareness 

Metrics 
• Employees’ understanding of sustainability objectives (survey, interviews) 

• Matching of companies’ objectives and stakeholder expectations (Table) 

Problematic                                                    NONE 

Additional 
Components 

                                                   NONE 

 

Description 

In order to focus on the field where they can have the best impacts, companies decided to create 

one or several sustainability teams which set the different sustainability objectives of the 

company. Most of the time they compare these sustainability objectives with stakeholders’ 

expectations in order to find the best compromise and hierarchize their objectives from the most 

to the least crucial. This strategy allows companies to have a smoother sustainability 

management, give a concrete response to their stakeholder's expectations and have realistic 

deadlines to respect. Moreover, it allows employees to get a better understanding on the 

different sustainability objectives and strategies set by the company. 

Example: Intel (p.14-19,25,32,45,58,68) 

In the case of Intel, they started to identify their stakeholders’ expectations and then focus on the 

ones that can be interesting in a business perspective as shown in the table below. 

 



 

 

 

 

Then for any fields of sustainability where they can have impacts, they detail their organization 

composed in different boards. If we take for example the environmental sustainability, the 

organization handle it through the boards shown below. This board is in charge to set up and 

track the progress of environmental sustainability objectives of Intel. 

 

 

 

 

 

 

 

 

 

 

 

 

 Organization of the environmental sustainability 

board at Intel 

Definition of the sustainability priorities at Intel 



 

 

 

 

These different sustainability boards allow Intel to set up clear and realistic objectives which lead 

to a better understanding for employees. Moreover, it allows Intel to show to their stakeholders 

that they are listened and that actions are taken to satisfy their expectations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 


