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Abstract—Awareness of stakeholder interactions and sustainable development (SD) issues in the management of information and 
communication technologies (ICT), forces companies to adopt the concepts of Green IT and corporate social responsibility (CSR) to meet 
the challenges of agility and innovation, also to create differentiation in governance processes and strategic alignment of ICT. In this paper, 
we present the enhanced model of eco-strategy as a new generation model for ICT management, which will serve as a theoretical basis 
and aims to improve research in the field of responsible management of ICT. The updated eco-strategy model is composed of two 
dimensions: "ICT Green Governance" and "ICT Green Alignment". These dimensions were designed according to a Green IT and CSR 
approach to provide companies with tools for the development of coherent and sustainable managerial strategies capable of boosting 
overall performance and to explore new levers of transition towards renewed management modes in service the SD. 

Index Terms— Governance, Strategic Alignment, Green IT, Responsible Management, Corporate Social Responsibility, Sustainable 
Development, ICT Management.   

——————————      —————————— 

1 INTRODUCTION                                                                     

HE reflection on the models of responsible management 
of Information and Communication Technologies (ICT) 
and their contribution or impact on sustainable develop-

ment (SD) has aroused the interest of a large number of re-
searchers in the field of information system. The analysis of 
management processes is at the origin of the research on ICT 
management strategies; this analysis of the processes was pri-
vileged by the researchers before taking an interest in the 
global management strategies which define which model or 
process to adopt. 

Increasing attention to SD in the field of ICT encourages re-
searchers to integrate the concept of sustainability into the 
design of management models to help companies cope with 
the environmental and social constraints of stakeholders and 
to gain competitive advantage. In recent years, several initia-
tives have been undertaken to analyze the impacts of ICT on 
the environment and society. However, the contexts are more 
complex and dynamic than many authors have thus specified 
the need to establish a systemic perspective for the integration 
of the concepts of SD in all the processes of management and 
decision-making in the ICT strategy [3], to strengthen the rela-
tionship between research and development and the exploita-
tion of management models. To increase the implementation 
of this integration, some literature clarifies that aspects of sus-
tainability should be included at all levels of the overall strate-
gy [4]. Therefore the SD strategy in ICT management cannot 
be considered as an independent issue. 

But given the increasing number of approaches to imple-
menting existing SD recommendations and tools, the devel-
opment of appropriate new models is becoming increasingly 

complex [5]. The evolution of the challenges and opportunities 
for managing ICT, leads us to pilot a reflection on the strategic 
approach in a more global way and to highlight the funda-
mental questioning of the conventional management mode. In 
order to evolve existing ICT management approaches towards 
more sustainability and to present approaches based on the 
Triple Bottom Line (TBL) model that was represented in 1997 
by John Elkington [1, 2]. The aim is to integrate the concept of 
sustainability into the management strategy and to take ac-
count in a proportionate way of economic, social and ecologi-
cal interests, thus guaranteeing a balance in order to reach all 
stakeholders in a sustainable and lasting way [1]. 

The use of responsible management practices that respects 
SD issues often refers to the Corporate Social Responsibility 
(CSR) approach and the Green IT concept [1]. In this view, we 
have introduced the initial model of the eco-strategy which 
proposes an original Framework composed of three dimen-
sions [1]: the Green IT and CSR approach, governance and 
strategic alignment. As the dimension of Green IT and CSR is 
considered to be an orientation and homogeneous axis, given 
the cause-effect relationship between the adoption of Green IT 
practices and the CSR approach, this dimension has been de-
clined on the other two axes which are the governance and 
alignment of ICTs in order to establish a systemic perspective 
to improve the integration of SD issues into the ICT manage-
ment processes within the company. This perspective pro-
vides a comprehensive overview to address sustainability; the 
company must not only focus on the ICT management process 
but also on the strategic level impacting all stakeholders [3]. 

Based on the literature review, this paper assumes that the 
integration of SD concerns in the ICT management strategy 
can be improved by developing a new systematic approach 
between strategic, organizational and technical levels, thus 
creating awareness at all levels of the organization and across 
all business units and provide some pragmatic roadmaps for 
taking into account the environmental and social impact of the 
ICT management in the company. To help solve this problem, 
we will focus on our research project on the model of the eco-
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strategy cited in the previous paragraph. The aim is to propose 
an enhanced model to provide appropriate recommendations 
and new orientation for integrating sustainability into the ICT 
management field. We will introduce two new concepts, 
namely "ICT Green Alignment" and "ICT Green Governance" 
in the ICT management strategy; the first concept proposes a 
model of ICT alignment based on the CSR strategy and Green 
IT, while the second concept offers a new approach to gover-
nance that will be redesigned according to the Green IT and 
CSR vision:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The rest of this article is organized as follows. This paper 

first presents the state of research through a state of the art 
organized around an initial Framework of eco-strategy [1], in 
which we will recall the theoretical foundations of adoption of 
CSR and Green IT practices in the ICT governance and align-
ment process. Then we expose in a second place the enhanced 
model of the eco-strategy through the development of the dif-
ferent dimensions of the model. To conclude, some ideas will 
be proposed in order to elaborate a standard "ICT eco-
strategist" allowing the certification of companies in the field 
of ICT management and also to present perspectives to evolve 
our model towards a referential of Green management 

2 THEORICAL CONTEXT AND LITERATURE REVIEW 
2.1 From conventional to responsible ICT management 

Strategic management within companies is a relatively new 
concept that was institutionalized in 1980 after the work of 
Igor Ansoff and Anthony in 1965 [8, 9]. It represents all the 
managerial practices creating value in order to increase the 
profits and to have a better quality of life at work. The organi-
zation and mode of management have been influenced by the 
current socio-economic environment and the concept has been 
enriched by the contributions of organizational theory, indus-
trial economics and technological innovation [12, 13]. Indeed, 
all the aspects of strategic management are in a state of muta-
tion in relation to the past thanks to the ICT. Businesses are 
thus faced with a major development in their development 
[16], and with the complexity of following the managerial 
upheavals [13]. 

Technological innovation has contributed to the transfor-
mation of ICT managerial practices and has enabled compa-
nies to seek to rethink and develop new knowledge [10, 11]. 
This innovation has been propelled by the increase of interac-
tions with all the stakeholders, enabling them to explore new 
management models thanks to the progress of the ICT. As a 
result, ICT with innovations are positioned at the core of en-
terprise managerial innovation [14]. The researchers are there-
fore interested in finding models of good practices to lead the 
innovation of management by relying on the ICT [13]. Other 
authors have also stressed the capacity of ICT to ultimately 
influence the managerial approach to organization, environ-
ment and stakeholders [6]. The objective is to seek, in a new 
analytical prism, to explore the levers of adaptation and evolu-
tion of the processes of conventional ICT management in a 
more systemic way and to meet the challenges of innovation. 

With the penetration of ICT in companies, from the 1980s, 
the sphere of responsibility and the management dimensions 
of these ICT have expanded considerably. The challenge is to 
compensate or reduce the negative impacts of management on 
the environment and society and to lead to a transformation of 
the decision-making models, the social relations and the inte-
ractions induced by these ICT. This tendency is considered by 
researchers as a component of the company's environmental 
and societal identity [27], which has allowed us to question 
vertical models of management and hierarchical subordina-
tion [1]. At the heart of these new modes of managerial think-
ing, the adoption of practices respectful of the environment 
and in harmony with societal concerns becomes the preferred 
way for researchers to design a responsible management of 
ICT. 

Responsible management, which is no more than the cor-
porate social responsibility in our research, is undoubtedly a 
practice in step with the new demands of SD that can lead to 
change and continuous improvement, with a view to sustai-
nability and full respect for environmental balances [20]. In 
this new field of research, ICT qualified as Green IT [1] seems 
to play an essential role as an engine and catalyst for the new 
management and decision-making strategy [24]. In this con-
text, companies increasingly tend to adopt practices known as 
Green IT [21] to satisfy the objectives of all stakeholders [1]. 
However, in order to make the management strategy viable, 

 
Fig. 1. Synthesis of the approach to improving the eco-strategy 
model. 
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researchers are challenged to develop new management mod-
els that, through ICT, would enable companies to achieve 
competitive advantages in terms of increased profits and mi-
nimized costs, and through the intelligent and ecological use 
of resources [22]. The models to be proposed must thus be able 
to integrate the variety of impacts of ICT, not only economic 
but also environmental and social [23], with a view to innova-
tion and the creation of differentiation. 

Consequently, in our research work, we envisage contribut-
ing to the reflection on the new ICT management systems, 
which we will refer to as new generation managerial systems. 
To answer the lack of consideration of SD principles and crite-
ria in the design of management models, we proposed the 
concept of eco-strategy [1]. This initial model is built around 
the CSR approach and Green IT, which explains the strength 
of our proposal, is that it integrates transversely these two 
concepts in the process of governance and strategic alignment 
of ICT. 

2.2 The initial model of the Eco-strategy based on 
Green IT and RSE 

In order to integrate the concept of SD into ICT manage-
ment strategy and IT policies and processes, we have intro-
duced the initial model of eco-strategy [1] which is based on 
the concept of Green IT and the CSR approach. Our contribu-
tion aims to participate in the reflection on the new methods of 
ICT management. The reflection was guided by a new societal 
and environmental orientation, as well as broad avenues of 
improvement of the practices and procedures of governance 
and alignment. The two main ICT management sectors intro-
duced by the eco-strategy model are: 

• Greater accountability to all stakeholders 
• Continuous improvement and sustainability of gover-

nance practices and strategic alignment of ICT based on 
an integrated Green IT and CSR strategy 

The objective of the initial model has been to design a ma-
nagerial Framework that takes into account the concerns of SD 
in the processes of alignment and governance of ICT: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
We described in this Framework the internal and exter-
nal visions of  ICT management, which offers a perspec-
tive based on the practices of Green IT and the CSR strategy in 
the processes of governance and strategic alignment of ICT: 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This initial model requires taking into account the factors of 

Green IT and CSR to strengthen conventional governance me-
thods, in order to integrate the concept of sustainability into 
ICT governance instruments and mechanisms [1]. The recom-
mended approach makes it possible to identify the demands 
of all the stakeholders with a goal of risk control, performance 
and compliance in an eco-responsible approach and sustaina-
ble use of resources. We talk about a certain eco-governance 
based on economic, societal and environmental intelligence. 

For the strategic alignment dimension of ICT, the eco-
strategy model offers an approach to improving the adjust-
ment process from an internal point of view, by synchronizing 
the actions of CSR and Green IT With the strategic orientations 
of ICT at company level. We also aim to give priority to tech-
nical and managerial innovation and transformation. From an 
external point of view, the model focuses on branding and 
intellectual property. The transformation brought about by the 
CSR and Green IT approach creates differentiation and aims to 
improve and develop competitiveness and leadership [1]. 

2.3 Findings and Motivation 
As demonstrated by the literature review, Green IT and 

CSR practices may, indeed, have the ability to help the com-
pany gain competitive advantage and contribute to the 
achievement of SD goals. The implementation of coherent and 
eco-responsible ICT management initiatives supports the 
overall management strategy and facilitates the creation of 
competitive differentiation. The initial eco-strategy model 
provides an effective management Framework for integrating 
SD concepts into the ICT governance and alignment strategy, 
however, the interrelatedness of the management strategy, the 
objectives of the CSR and Green IT is a complex challenge. 

Our model needs a solid justification for driving sustaina-
bility initiatives to establish on-line priorities with the compa-
ny's core ICT business. The initial model does not provide the 
necessary strategies and practices at all levels that can address 

 
Fig. 2. Initial model of the eco-strategy. 

TABLE 1 
INTERNAL AND EXTERNAL VISION OF THE ECO-STRATEGY. 

Internal Vision External Vision 
Management Effec-
tiveness 

Single customer value 
creation 

Minimization of costs Sustainable develop-
ment issues 

Improved coordina-
tion of activities 

Competitiveness and 
leadership 

Transformation and 
innovation 

Performance and 
compliance 

Strategic Adjustment Economic Intelligence 
Process optimization Stakeholders 
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the issues raised by the SD. In addition, the model offers two 
distinct visions for the integration of the CSR and Green IT 
approach [1]. This is why a more enhanced and cross-sectoral 
Framework is strongly needed in order to respond to both 
governance decision-making and strategic alignment of ICT, 
taking into account in an integrated approach the require-
ments of CSR and Green IT. The objective is to evolve from a 
three-dimensional model with two visions towards a new 
two-dimensional management model in an eco-strategic ap-
proach to Green IT and CSR. The dimensions of the model will 
be integrated into the theoretical Framework of the responsi-
ble management strategy to facilitate the link between the go-
vernance and alignment practices and the managerial context 
of the company's ICT in relation to all the stakeholders. 

3 THEORICAL CONTEXT AND LITERATURE REVIEW 
To answer the problem, we remember that the latter refers 

to the observation of a lack of conceptualization of systems 
based on Green IT and CSR for the ICT management. The 
analysis of the literature shows the weakness of research in-
vestigations in this field. We address this problem by propos-
ing a theoretical model of new generation management, con-
sisting of a conceptual model of governance and strategic 
alignment of ICT based on the concepts of Green IT, CSR and 
stakeholder theory [1]. The fundamental objective of this 
model is to contribute to the fields of research in the domains 
of strategic management of ICT by giving new insights about 
the relevance of the concept of Green IT and CSR to increase 
the creation of value [38], increase competitiveness and leader-
ship and support the environmental and societal purposes of 
the company to create the differentiation. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The remainder of this paper is structured as follows: in the 

first chapter, we define the integrated approach of Green IT 
and CSR that will be adopted in our research. This approach is 
crucial in our conception of the strategic management of ICT; 
we will analyze the strategic relevance of the notion of sustai-
nability which facilitates consideration of the strategic aspects 
of Green IT and CSR. In the second chapter of the article, we 
present the notion of "ICT Green Governance" as the first di-

mension of the updated model of eco-strategy. In this section, 
we detail the new ICT governance dimension that is rethought 
according to the approach Green IT and CSR by proposing SD 
best practices and strategies. The third chapter will discuss the 
second dimension of our model and introduce a new concept 
that is "ICT Green Alignment" through the development of a 
conceptual Framework for the strategic alignment of ICTs us-
ing the Green IT and CSR approach. 

3.1 The integrated approach of Green IT and CSR in 
ICT management 

The key motivation for our contribution is to promote all 
Green IT and CSR approaches in an integrated manner in the 
ICT governance and alignment processes [1]. This approach is 
represented in our model as being a transverse axis to the set 
of the stakeholders, this axis is made up of three main compo-
nents of the Green IT and CSR: Strategies, Practices, Indica-
tors, these components are modeled according to the different 
contexts that are defined by the stakeholders; We talk about 
the internal, external and technological context. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These components will be further detailed according to the 

context and refined to provide the appropriate elements, 
which will allow us to design the two dimensions (ICT Green 
Governance and ICT Green Alignment, see figure 3), the objec-
tive is to align the ICT governance and alignment processes 
with the integrated Green IT and CSR strategy. 

 
 
 
 
 
 
 
 
 
 
 
 

Strategies: 
The "Strategies" component is defined in our research as a 

Green IT

CSR Strategy

Practices

Indicators

ICT Management

Measure ManageMonitor

Strategies
ICT Green 

Governance
ICT Green 
Alignment

 
Fig. 3. Enhanced model of the eco-strategy. 
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Fig. 4. Green IT and CSR integrated approach. 

Component
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Internal TechnologicalExternal

 
Fig. 5. Dimensional view of the components of the integrated 
Green IT and CSR approach. 
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concept that designates policies to integrate societal, environ-
mental and economic concerns associated with the concept of 
Green IT in ICT governance and alignment processes: 

• Societal strategy: defines the policy to lead the impacts 
that ICT management can have on the social systems 
within which it operates. 

• Environmental strategy: is interested in implementing 
an action plan to reduce the ecological footprint of ICT 
management and improve the standard of living. 

• Economic strategy: allows controlling the impacts that 
ICT management can have on economic systems at the 
local, national and global levels. 

Practices: 
The "Practices" component refers to techniques and beha-

viors that managers and organizations can adopt and help 
directly in the greening of the ICT management function: 

• The societal component: 
− Strengthening human capital 
− Promoting diversity 
− Encouragement of continuous and high-quality social 

dialogue 
− Management of promotions 
− Guarantee of freedom of association and collective bar-

gaining 
− Access to education 
− Health and safety at work, well-being in the company 
− Skills development and training 
− Equality between men and women 
− Conduct and compliance with high standards of ethics 

• The environmental component: 
− Controlling environmental risks, selecting and improv-

ing the quality of projects 
− Environmental performance 
− Measuring the carbon footprint 
− Resource-saving policy 
− Energy saving policy 
− Waste sorting, recycling and recovery 
− Eco-design 
− Optimization of the logistics chain 

• The Economic Component: 
− Good risk and performance management 
− Responsible purchasing and procurement policy 
− The supply of responsible products and services 
− Business ethics and the fight against corruption 
− The strategic contribution 
− Operational Excellence 

Indicators: 
The objective of setting up indicators is to enable the opti-

mization of our eco-strategy plan for the responsible manage-
ment of ICT, through an initial evaluation and a follow-up of 
their evolution within the Framework of an approach to 
progress and continuous improvement [30]. These indicators 
are defined and applied to the two pillars of our model (ICT 
Green Governance and ICT Green Alignment). Each indicator 
is clearly identified according to appropriate measures to al-
low us to conduct an eco-strategic process of management on 

three phases that we call "the Three Ms" 
• Measure: implementation of measures on indicators in 

all aspects (strategy and practice) of ICT governance 
and alignment processes 

• Monitor: monitoring over time to determine the evolu-
tion of indicators 

• Manage: interpretation of measurement and monitor-
ing results for the continuous improvement of man-
agement processes 

3.2 “ICT Green Governance” Dimension 
The enhanced eco-strategy model we propose through its 

"ICT Green Governance" dimension addresses the sustainabili-
ty challenges already described, ensuring SD-oriented integra-
tion into the ICT governance process [26]. This dimension is 
designed on four strategic axes in order to put in place good 
ICT governance and also to create differentiation through the 
creation of value for all the stakeholders. The objective of sus-
tainable governance of ICT is, through the guidelines and spe-
cifications of Green IT and CSR, to ensure responsible man-
agement within the organization by identifying and assessing 
the risks associated with sustainability, good resource man-
agement and the implementation of effective sustainability 
monitoring [22]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Resource Management 
Consists of optimizing investment in ICT resources and 

managing them, as well as optimizing knowledge about infra-
structures, applications, information and people. 

Risk management 
We require IT managers to be aware of and have a clear 

view of the risk appetite of the company, as well as to have a 
good knowledge of the compliance requirements and transpa-
rency about the significant risks incurred by the company [30]. 
The aim is to have a better allocation of responsibilities in risk 
management for different stakeholders. 

Value Creation 
The main objective of this axis is to implement the sustai-

nability proposal as an added value throughout the ICT go-
vernance process and ensure that the expected benefits are 
achieved strategically. The creation of value in our model aims 
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Fig. 6. “ICT Green Governance” Dimension. 
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to prove the intrinsic value of ICT through the practices of 
Green IT and CSR [38], taking care to optimize costs, manage 
risks and ensure the sustainability of resources [22]. 

Measuring performance 
We propose in our model a new way to monitor the im-

plementation of the ICT governance process, we are interested 
in environmental, societal and economic performance through 
a dashboard designed on a set of indicators of Green IT and 
CSR. 

3.3 “ICT Green Alignment” Dimension 
In the remainder of this paper we will seek to fill the gap in 

the literature on the strategic alignment of ICT in the CSR and 
Green IT approach. Then we provide a new conceptual align-
ment Framework that will be the second dimension of our eco-
strategy model, which is complementary to the ICT Green 
Governance dimension and can be used to describe strategic 
alignment strategies revised according to a SD strategy based 
on Green IT and CSR. 

The subject of strategic alignment of ICT has been the cen-
tral concern of managers for many years [41]. The challenge is 
to exploit the potential of ICT to achieve the objectives ex-
pected by companies [42]. The Strategic Alignment Model 
(MAS), developed in 1993 by Professor Venkatraman at the 
MIT Sloan School of Management in Boston, proposes a 
Framework for ICT alignment based on four axes: technologi-
cal strategy, business strategy, IT resources and organization, 
the objective of this model is to achieve competitive advan-
tage. The MAS model is also concerned with the impact of ICT 
on the organizational interrelationships between strategic and 
technological planning. From the last ten years, SD initiatives 
focused on the Green IT and the CSR strategy, represent a new 
and very complex challenge in the process of aligning these 
ICT with the commercial strategy. Alignment in the context of 
the CSR and Green IT strategies is seen as a driving force in 
transforming the whole economic, societal and environmental 
logic of the company. 

The strategy for aligning ICT within the integrated Green 
IT and CSR approach already defined in Chapter 3.1 is essen-
tial in order to increase competitiveness and contribute to the 
achievement of sustainability objectives. This requires a stra-
tegic plan that will guide the entire alignment strategy in full 
respect of SD concerns [13]. According to the work carried out 
in 2006 by Wang and Ghose [44], they propose a conceptual 
model that offers a set of tools that promote the synergy be-
tween alignment strategy and Green IT. The same authors 
pointed out in 2011 that the proposed model, taking into ac-
count the allocation of resources [45] and offering adequate 
alignment measures to achieve business and sustainability 
objectives, are a crucial both managerial and academic [46]. 
This will help us in our research approach to design a new 
dimension of ICT alignment in our overall eco-strategy model. 

For this purpose, we will adopt a holistic approach based 
on the "Balanced Scorecard" concept, which was developed in 
1992 by Kaplan and Norton [47] as part of a research project to 
study measurement of performance in companies. The concept 
focused on four perspectives: finance, customer, operational 
processes, learning and growth. We propose to modify this 

concept in order to align with the three dimensions of the in-
tegrated Green IT and CSR strategy that we have put in place. 
This approach is more effective in improving the alignment 
process of ICT through Green IT and CSR practices by playing 
a central role in creating value for all stakeholders. We intro-
duce the "ICT Green Alignment" dimension, which is de-
signed on the following three axes: business strategy, ICT 
strategy, societal and environmental strategy, these three axes 
are aligned according to the approach of Green IT and CSR as 
shown in figure below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The ICT strategy is aligned with the Green IT strategy, 

what allows to reach the objectives of sustainability and tech-
nological efficiency in terms of energy saving and value crea-
tion. This strategy promotes the creation and exploration of 
new SD business opportunities and improves societal and en-
vironmental strategy through technological and organization-
al practices based on innovation and differentiation. By pro-
moting differentiation in ICT managerial practices, this has a 
direct impact on the economic process through the creation of 
the single customer value [1] and also introduces a change in 
current business practices. 

4 CONCLUSIONS AND PERSPECTIVES 
In this paper, we presented the enhanced model of eco-

strategy, which we have described as a new generation man-
agement model, has been redesigned according to an inte-
grated approach of Green IT and CSR. The model presented 
constitutes a Framework of managerial strategy for the gover-
nance and strategic alignment of ICT in an SD approach. The 
major contribution in this paper is the transformation of the 
initial three-dimensional model to a new two-dimensional 
enhanced and transverse model "ICT Green Governance" and 
"ICT Green Alignment". Taking into account both internal and 
external perspectives, has also been described in the model to 
better understand the constraints and objectives of different 
stakeholders in the ICT management process. 

The enhanced eco-strategy model represents a structural 
and holistic research approach that leads us to the need to 
look at horizontal and transversal management modes that 
meet the expectations of all social, economic and environmen-
tal partners. This innovative approach to ICT management is 
based on a simple principle aimed at implementing the basic 
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CSR Strategy
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Fig. 7. “ICT Green Alignment” Dimension. 
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concepts of SD. In order to approve the validity and applica-
bility of the proposed model, the conceptual Framework of the 
eco-strategy should be tested on the basis of a real case study. 

The research we have conducted can be seen as a first step 
towards a more thorough and rigorous approach to conduct-
ing reflection on ICT management systems according to the 
SD concept. That is why we consider it more appropriate to 
start from this model as a basis, in order to build a new gener-
ation management repository that will be based on the prin-
ciples of Green IT and CSR. 
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