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Abstract— Sustainable software engineering is a mean of developing sustainable software with sustainable software engineering
process activities while balancing its various dimensions for instance economic, environmental, social, technical and individual. It is
conveyed that the economic, technical, environmental and social dimensions are explored to satisfactory degree however the
individual dimension of sustainable software engineering which is concerned with wellbeing of software engineers is not explored to
satisfactory degree with respect to its understanding and challenges. Therefore, the aim of the study is to highlight and prioritize the
challenges regarding individual sustainability dimension. The study also provides the mitigation strategies for the top five individual
sustainability challenges. The systematic literature review has been performed to report the challenges and mitigation strategies. The
study finding shows that lack of domain knowledge, lack of methodologies and tool support, lack of education, varying and
unidentified situations and lack of sustainable software engineering practices are top most challenges regarding individual
sustainability. These challenges need an urgent attention to achieve the goal of sustainable software engineering. The study also
reports various mitigation strategies to overcome the risk of identified top most individual sustainability challenges such as to
introduce sustainable software engineering education and knowledge in software engineering curricula, development of knowledge
sharing frameworks and awareness regarding unclear and varying situations for each software engineering activity etc. The study
will be beneficial for sustainable software engineering body of knowledge, sustainable software engineering practitioners and
researchers by providing classified list of individual sustainability challenges and their mitigation strategies.

Keywords— challenges; individual sustainability; mitigation strategy; sustainable software engineering.

sustainability as top most concern. It also refers to
I. INTRODUCTION commitment to treat sustainability on priority basis in

Sustainable Software engineering is the foremost software engineering [7]. . . C
concerned in present era. Multiple statements are being The.sustamablllty concern in software engineering 1 still
presented by researcher to convey the notion of the€Merging [8]-{11]. It requires context anq considerations of
sustainability, sustainable software and sustainable softwareSUStaInable software engineering d'"?e”S"?”S [1.2]' Numerous

researchers have conveyed the multiple dimension context of

engineering process [1]-[3]. For instance sustainability tainability f ft . ) i F
refers ‘to capacity to endure’'while sustainable software sustainability lrom software engineering perspective. -or
instance economic, social, environmental, technical and

refers to the software that can be continuously assessable, <. . ’
4 individual [2], [13]-[15] . These dimensions must be

d ted and maintainable [1], [4]-{[6]. . . .
ocumented and maintainable [1], [4}-{6] hecon5|dered and balanced during sustainable software

Sustainable software engineering is concerned with t ; . . ) ) .
development of sustainable software complemented with€ndineering [2], [13]-[15]. The dimensions are discussed in
the following subsections.

software engineering process activities [9], [10]. It enables
the software engineering team to perform software o Technical Sustainability
engineering activities Wh"e managing the_ negative and Technical sustainability is connected to software
positive impacts on sustainable software engineering process

L : : : -~ maintenance, flexibility, evolution, and the ease of
activities [2]. In short, sustainable software engineering aims o ) .
. . . . © . “transitions [7]. It is concerned with the development of
to provide sustainable software while considering
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software while managing its changing technological needsD. Social Sustainability

and ensuring that the software can be alive for a longer gocjal sustainability is associated with the protection of
period [5], [12], [16]. interest of social communities, group of people or
organizations. Software accessibility and usability are major

B. Environmental Sustainability . i S
concerns regarding social sustainability[2],.[3]

Environmental sustainability ensures that there must be n
negative effects on environments throughout the softwareg. |ndividual Sustainability

engineering activities [16], [17]. The major concemn is to Individual sustainability also referred to as personal

plrgtect natural capitals for examples energy, air[ai¢[2], sustainability [2]. It is concerned with the wellbeing of the
[18]. software engineers by providing them with education,
C. Economic Sustainability knowledge, methodologies and tools to sustain their

, expertise, competencies and skills as well as to enhance their

Economic sustainability is concerned with stakeholders productivity [2], [3]. The details are shown in Figure 1

investments for the long term and high return on investment

(RO [1], [3]. Its foremost concern is to manage risks below.
associated with economic aspects [2], [19], [20].
B Ve 4 . T . ) n
TECHNICAL Softwafr(: mal.r:'tenar?::heéglei(lbl::ty, Ievglu'ltloE and
SUSTAINABILITY ease of transition wi e technological change.
J
4 A
e Protect the natural capitals such as energy, air,
ENVIRONMENTAL water and optimal utilization of resources
» SUSTAINABILITY
c
RS /
[ p 4 1\
5 . .
£ ECONOMIC Long term |n\{estment and high return on
a SUSTAINABILITY investment. L
A\
S J ©)
e N 2
( Protection of interest of social communities such 2
SOCIAL ; | o <
SUSTAINABILITY as group of people or organizations. @
- J/
. Wellbeing of the software engineers by provid
INDIVIDUAL them with training, education, knowledge,
SUSTAINABILITY methodologies and tools to sustain

Fig. 1 Dimensions of sustainability in sustainable software engineering

Fig. 1 signifies and summarizes the sustainable softwaresustainability. Section Il provides the research approach and
engineering dimensions along with their primary objectives. section 1ll describes the challenges associated with the
Though researchers have highlighted the importance ofindividual sustainability, prioritize the challenges based on
sustainability and sustainable software engineering and itstheir frequency of occurrence in existing literature and
dimensions, however, the literature reported that economic,highlights top five challenges along with their mitigation
social, environmental and technical sustainability has beenstrategies. Section IV concludes the paper and provides
explored by researchers to satisfactory degree and warrarfuture work suggestions.

future work on individual sustainability concerns [2], [7], . .
[12], [19]. F. Literature Review

This paper aims to highlight the importance of individual ~ Software engineering is known to be well-defined
sustainability concerning sustainable software engineeringdiscipline with a clear objective to develop quality software
and specifically to personal sustainability. The study also by utilizing minimum resources [21]. However, the software
reports and prioritizes the challenges associated withengineering paradigm is shifted towards sustainable software
individual sustainability. The additional aim is to report the engineering so that the developed software can endure for
mitigation strategies of the top five identified individual longer periods. Many researchers have underlined the
sustainability challenges. The paper is structured as themportance of sustainable software engineering and also
sections | summarize the notion of sustainability and highlighted the various challenges and provided efforts to
sustainable software engineering, it also highlights the support sustainable software engineering dimensions [1], [7],
sustainable software engineering facet along with its [16], [22].
significant dimensions. Section | also provides related work Recent study performed by Salam and Khan (2018) to
regarding sustainable software engineering and individualreport the challenges related to sustainable software
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engineering regarding software multi-sourcing context. The Similarly the study conducted by Kasurinen et al. with the

reported challenges include increase in power consumptionprofessional game developers to investigate the
and carbon emission throughout the software engineeringunderstanding of sustainability and its dimensions [25]. The
activities, weak or complex software design, lack of ICTs for study finding shows that the game developing industry does
coordination and communication, high  resource notfocus on the sustainability dimensions and there is a need
requirements, lack of coding standards and awareness etdo improve their understanding of how to maintain the

[22]. balance between various sustainability dimensions during

Another study performed by Penzenstadler et al. [3] software engineering. Likewise, the study performed by
highlighted the need of sustainable software engineering toGroher and Weinreich [26] shows that software engineering
address the global, interdependent and complex challengegractitioners strongly focused on the technical and economic
faced by individuals through sustainable software sustainability dimensions while developing software
development, however, according to their study, the products.
sustainability problem associated with various dimensions Additional study performed by Chitchyan et al. [7] aims
need to be considered and addressed. Therefore, thegxplore the context of sustainability in software requirement
provided a leverage point analysis technique to address thengineering activity of software engineering. The study
problems related to the sustainability dimension and thus toreported that lack of higher management support, resistance
support the individual to deal with risk associated with to change and lack of responsibility etc. are the hindrances to
challenges. incorporate sustainability in software engineering.

Similarly, Wu et al. [15] studied the role of informational Becker et al. [12] conveyed that sustainability is a
and communication technologies for sustainable significant challenge and software engineers are responsible
development goals. They have performed the extensivefor the long term consequences of the developed software.
literature review and presented the open issues to enhanc@According to the study, requirements are key influencing
the social, economic and environmental dimensions for points for practitioners who want to develop sustainable
sustainable software engineering. software. The study emphasized the need for improved

Likewise, Keran et al. [17] have explored the -curriculum integrated with sustainability principles which
environmental dimension of sustainable software ensure the software engineers competencies needed to
engineering. They have assessed the existing approachesngineer sustainable software. Moreover, another study by
defining the criteria for environmental sustainability and Hinai and Chitchyan [27] shows their effort to relate the
have introduced a model to identify the impact of software sustainability dimension with the domain-specific
systems on natural resources. sustainability requirements.

Another study performed by Malik and Khan [16] The study conducted by Lago et al. [14] regarding
emphasizes the need to consider economic, social, technicadustainable software engineering, introduced a framework to
and environmental dimensions for sustainable softwaretradeoff between sustainability quality requirements
engineering. Similarly, the study conducted by khan et al. concerning various sustainability —dimensions. The
[23] conveyed the importance of sustainable software framework can assist software engineering practitioners to
engineering and highlights the need to consider situationalbalance quality requirements between social, economic,
factor identification for each software engineering activity, technical and environmental dimensions. Becker et al. [4]
for instance, requirement engineering, modeling, highlight the issue of lack of a common understanding of
construction, code reviews, and deployment concerningsustainability and sustainability dimensions regarding
various dimensions of sustainable software engineering.sustainable software engineering. The study conveyed a
Another study presented by Khan et al. [24] explored thecommon understanding of software sustainability,
sustainability concern in software engineering and conveyedsustainable software engineering and its dimension to assist
the need to analyze the situational factors to assess softwarsoftware engineering practitioners while addressing the
sustainability. challenges regarding sustainable software engineering.

An additional study performed by Chitchyan et al. Chitchyan et al. [28] emphasized the need to put effort
[2].comprising of 11 case studies analysis explored theinto sustainable software engineering dimensions in
context of sustainability in software engineering and education. The study highlights the need to educate software
reported that the technical, social and economic engineers towards the individual and social sustainability
sustainability are the primary concern, however individual dimensions through a practical example. Furthermore, the
sustainability is lesser prominent compared to other study conducted by Chitchyan et al. [29] exemplifies the
sustainability dimensions. The study also aims to understandsustainability dimensions to the software product and
the challenges regarding individual sustainability. The software process. Nauman et al. [1] have explored the
further study performed by Gibson et al. [19] with novice concept of sustainability and sustainable software
developers is subject to analyze their understandingengineering in detail. Besides, the study has presented
regarding sustainable software engineering. The study aimscriteria for sustainable software and proposed a GreenSoft
to highpoint the challenges regarding individual Model for sustainable software engineering.
sustainability such as lack of knowledge and lack of Several researchers have also highlighted the need to
education etc. The study also emphasized the need talevise techniques and practices to support sustainable
provide education and knowledge regarding sustainablesoftware engineering and also recommended various
software engineering along with its dimensions to the practices which can be used during software engineering life
software engineering students at the academic level.cycle to develop sustainable software [1], [12], [22]-[24],
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[30] Numerous researchers have shown their effort tochallenges. The involved steps are planning of review,
incorporate the sustainability into software engineering conducting of review and reporting the results. The steps are
curricula and highlight the competencies of software discussed in the subsections.
engineers mandatory for successful sustainable software ) )
engineering [3], [19], [28], [31]. A. Planning the Review

The literature shows that the appreciated work has been In this step the study objectives are planned, then the
performed to support the sustainability concern in software research questions are designed to achieve the study
engineering [1]-[3], [30], however, the focus towards objectives. The keywords are also identified in this step.
individual sustainability is not discussed and explored to a Further in this step, the search string is defined based on the
satisfactory degree [2]. There is a gap in the literature identified keywords. The inclusion and exclusion criteria are
concerning the identification of challenges and problems also planned in this step.
associated with individual sustainability [7]. The lack of
such research must be addressed to sustain the softwarl%
engineers and to enable them to deliver sustainable softwar%
[2], [7]. Lack of research in individual sustainability s
motivated us to fill the identified research gap therefore the
study aims to identify the challenges associated with « RQ1l. What are the challenges associated with

1) Research Questions and Objectivd$ie following
search questions have been designed to identify the
hallenges and their possible solutions regarding individual
ustainability to support sustainable software engineering.

individual sustainability. The study also aims to identify the individual sustainability?
strategies to address the reported challenges concerning - RQ2. What is the top five challenges of individual
individual sustainability to support a software engineers to sustainability?
sustain for longer period. + RQ3. How can the challenges identified in RQ1 be
addressed?
Il. MATERIAL AND METHOD Table | shows the objectives and outcomes associated

The Systematic Literature Review (SLR) has been with the research questions.

conducted to review the challenges associated with

g T . 4 . . TABLE |
individual sustainability along with their possible solutions. RESEARCHQUESTIONS OBJECTIVES AND OUTCOMES
SLR involves the detailed review and the critical analysis o
existing literature regarding individual sustainability to| Research Objective Outcome
support sustainable software engineering. SLR has begnQuestions
selected as a research methodology as it provides a rationaRQ1 To identify the challengeslList of challenges|
thorough and comprehensive search process [32]. related  to individual| related to individual
sustainability sustainability
RQ2 To identify the top fivg List of top five
/ o \ challenges of individual challenges.
-Research Objectives sustainability based on thejir
-Research Questions frequency of occurrence in
-Define Keywords the existing studies
] ) -Design Search String . - - .
Planning the Review »| -Identify RQ3 To identify the possible Mitigation
Inclusion/Exclusion mitigation  strategies to Strategies to address
.- address the challengeshe challengesg
Criteria ; O . e
_Plan Database Sources identified in RQ2. identified in RQ2
-Data Extraction
Qtrategy / Fig. 3 shows the relationship between the designed research
questions.
- Identify Relevant P O/F Top five
v Research Challenges
Conducting the |, [ -Select Study
Review -Assess Study Quality
-Data Extraction O/F P
-Data Synthesis O/F
Challenges Mitigation
Strategies
[ Reporting the Review]_,[ -Report the results ]
Fig. 3 The relation between research questions concerning inputs and

. . . - ] outputs
Fig. 2 Steps involved in the systematic literature review p

Fig. 2 shows the steps involved in identifying and  2) Keywords and Search Strinthe Search string and
reporting the challenges and possible solutions to address thReywords for the study are shown in Table II.
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TABLE Il 5) Quality Assessment Plaithe checklist presented [32]
KEYWORDS ALTERNATIVES AND SEARCH STRING is used to evaluate the quality of the study. The checklist is

Keyword | Challeng | Individual Mitigation Sustainable shown in Table IIl.
s e Sustainability | Strategy Software
Engineering TABLE IIl
Alternate | The Personal Solution, Sustainable QUALITY ASSESSMENTCHECKLIST[32]
words issue, Sustainability | Resolution | Software _
Problem, | , Human Developme Questions Answer
Barrier, Sustainability nt, Green Are the goals visibly detailed? Yes/No/Partially
Risk , Software Software Are the findings dependable and noteworthy? Yes/No/Partjally
Engineer Engineering Does the study provide comprehensive Yes/No/Partially
Sustainability , Green knowledge by the research?
» Software Software Is the collection of views and contextual Yes/No/Partially
Developer Developme concerns been explored?
Sustainability nt, Green Are the relations between data, interpretation, Yes/No/Partially
Software and deductions are clear?
Developme
nt Life 6) Data Extraction: The data is extracted from the
Cycle, selected studiewith the help of extraction forms given by
Sustainable - .
Software [32]. Table I\/ exemplifies the extraction form to manage
Deve]opme the data fOI‘ thIS Study.
nt Life
Cycle TABLE IV

DATA EXTRACTION FORM [32]

Search | (Challenge OR Issue OR Problem OR Barrier OR R|sk)
String AND (Solution OR Mitigation Strategy OR Resolution)
AND  (Individual  Sustainability @ OR  Personal
Sustainability OR Human Sustainability OR Software
Engineer Sustainability OR Software Developer
Sustainability ) AND (Sustainable Software Engineering, [ Tite
Sustainable Software Development OR Green Software
Engineering OR Green Software Development OR Grieerl Name of Author(s)
Software Development Life Cycle OR Sustainable

Data Data to Extract Comments
ID Identity of Paper (Pi...Pn)
I=1, n=any number

Software Development Life Cycle). Publication  Date|
(Year)
. . . Publication Type Journal/Conference/Report/Worksio
3) Database SourcesPapers and articles published in pypiisher = < <
journals,workshops conferences, books, reports, and thesis Type of study Experiment/Case Study etc.
are explored. Database sources such as IEEE, ACM, Scopuselection status Inclusion/exclusion Reason

Springer, Science Direct and Wiley are considered for the

search process. B. Conducting the Review

4) Inclusion and Exclusion CriteriaThe studies are In this step of the research, all the steps defined for the

included and excluded depending upon the inclusion andreview planning are executed. The relevant studies are

exclusion criteria. Different stages of filtration are performed . e . . .
; .. identified using search string and finally selected for the
to include the research paper. In stage | the emphasis is on L . . ;
) . . study after filtration by inclusion and exclusion process as
main terms. The papers describing the sustainable softwaré .
: . Lo A well as by quality assessment.
engineering, individual sustainability and challenges
associated with individual sustainability are selected. In C. Reporting the Review
stage |l filtration, the papers selected in stage | are further
explored for their references to include more relevant studiesV
The same inclusion strategy has been followed for the

identification of possible mitigation strategies of the top five

In this step, the results of the research study are reported.
arious individual sustainability challenges are identified.
Top five individual sustainability challenges are also

reported based on their frequency of occurrences in the

identified chaIIenges.lThe_ papers are rejected depen.d'n%xisting study along with their possible mitigation strategies
upon the three-stage filtration process. In stage | the aruclegn section IV

which do not contain any relevant content such as articles
representing the only table of content, conferences and
workshop information are rejected. In stage Il the articles
excluded based upon the irrelevance of title, keyword andA. Individual Sustainability Challenges

abstract. In stage Ill the identical papers are rejected. The 1his section reports the results of the SLR. Twenty-two

same exclusion strategy has been followed for the cnjjenges of individual sustainability have been identified
identification of possible mitigation strategies of the top five g5 the existing literature. Table V represents the identified

identified challenges. individual sustainability challenges.

[ll. RESULTSAND DISCUSSIONS
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TABLE V

CHALLENGES OFINDIVIDUAL SUSTAINABILITY ALONG WITH THEIR
FREQUENCY OFOCCURRENCE

B. Top Five Individual Sustainability Challenges and their
Mitigation Strategies

This section highlights and discusses the top five
individual sustainability challenges based on their frequency
of occurrences in the existing literature. The possible
mitigation strategies from the literature are also identified for
the top five identified individual sustainability challenges.
Table VI summarizes the top five challenges of individual
sustainability.

TABLE VI
ToOPFIVE CHALLENGES OFINDIVIDUAL SUSTAINABILITY

Challenge

ID Challenge Reference | Frequency
C1 | Lack of domain knowledge [1],[2],[7], | 6
[33], [34],
[35]
C 2 | Lack of methodologies and [1], [23]1[7], | 6
tool support [33], [36],
[37]
C 3 | Lack of education [13], [7], 3
[33]
C4 | Lack of experience [7], [33] 2
C5 | Poor adaptation of [7] 1
sustainability practice
C6 | The resistance of software [7] 1
engineer to changing situations
C7 | Varying and unidentified [2], [7], 6
situations [22], [23],
[33], [35]
C8 | Lack of higher management | [7], [22] 2
support
C9 | Poor communication of [7] 1
sustainability values
C10 | Unavailability of resources [7] 1
C11 | Time pressure [2], [7] 2
C12 | Lack of software engineer [71, [22] 2
ethical and responsible
behavior
C13 | Lack of sustainable software | [7], [22], 3
engineering practices [30]
C14 | Lack of satisfaction of [8] 1
software engineer with their
job, facilities, and work
environment
C15 | Variation in the productivity of| [38] 1
individual software engineers
C16 | Lack of sustainable software | [33] 2
engineering guidelines
C17 | Lack of competencies, skills, | [22], [33] 2
efficiency, and productivity of
software engineers
C18 | Misalignment and relevance af [19] 1
sustainable software
engineering practices to the
software engineering process
C19 | Lack of understanding of the | [19] 1
difference between individual
and social sustainability
dimensions
C20 | Lack of awareness of [31] 1
sustainable software
engineering practices
C21 | Lack of sustainable software | [31] 1
engineering degree programs
C22 | Lack of information and [22] 1

communication technologies
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S# D Challenge Reference
1 C1 Lack of domain knowledge %]4][2[]35[]7] [33],
> c2 Lack of methodologies and | [1], [13] [7], [33],
tool support [36], [37]
c7 Varying and unidentified [2], [71, [22] ,
situations [23], [33], [39]
C3 Lack of education [13], [7], [33]
c13 Lacl_< of s_ustalnab_le software [71, [22], [30]
engineering practices
1) Lack of Domain KnowledgeDomain knowledge

refers to the knowledge related to the specific field. It
provides relevant context to enhance effectiveness and
enables a software engineer to understand the problem
quickly. Furthermore, it is established that domain
knowledge is fundamental to effective sustainable software
engineering [39]. Lack of domain knowledge is reported as
a threat to individual sustainability [1], [2], [7], [33], [34],
[35].

2) Lack of Methodologies and Tool Suppotick of
availability of methodologies and tools is also reported as a
critical challenge regarding individual sustainability [1], [13]
[71, [33], [36], [37]. In an interview study conducted by
Chitchyan et al. one of the respondents stated that the lack of
methodologies and tools are significant obstacles in
achieving sustainable software engineering objectives [7].

3) Varying and unidentified situations:Unknown
situationsare changed circumstances that are resulted due to
varying situational factors. These situational factors are
leading causes of unknown situations among the software
engineering team [23]. Literature reported that fear of
unknown situations is a challenge for sustainable software
engineering, specifically individual sustainability [2], [7],
[22], [23], [33], [35].

4) Lack of Education:lt is reported that lack of
education andexperienceis another challenge that hinders
the sustainable software engineering thus affecting
individual sustainability [13], [7], [33].

5) Lack of sustainable software engineering practices:
Lack of sustainable software engineering practices is another
challenge that hinders software engineers from sustaining
and from maintaining themselves for the more extended
period [7], [22], [30].



Table VII summaries the mitigation strategies based onchallenges regarding individual sustainability along with

existing literature for the top five identified challenges.

TABLE VII
MITIGATION STRATEGIES OFTOP FIVE CHALLENGES OFINDIVIDUAL
SUSTAINABILITY

Challenge Mitigation Strategies Reference
C1 Provide knowledge sharing strategies | [1]
Create knowledge base [1], [7], [33]
Acquire knowledge by hiring skillful and| [33]
knowledgeable software engineers
Avoid knowledge loss by effective [33]
knowledge sharing
Increase organizational learning [33], [35]
Develop a framework for individual or | [33]
group discussions in collective learning
and problem solving
Provide effective knowledge sharing [40]
platforms, for example, social media
Top management should provide tutorial [40]
and teaching courses to software
engineers
Introduce sustainable software [13], [7],
engineering education and knowledge in [19], [28]
Software engineering Curricula
Cc2 Provide sustainable software engineering[1], [28],
tools and methods to software engineers[33], [37]
Provide the sustainable software [33]
engineering methodologies at the tacticpl
and strategic level
Avoid tools and methods that affect [38]
software engineers in their work
negatively
Demonstrate the current tools and [7]
methodologies applicability to software
engineers.
Cc7 Make software engineers familiar with | [2], [3], [13],
the unknown and varying situations [71, [12],
[22], [33]
Provide software engineers with varying [23], [24],
situation awareness for each activity of | [28], [35]
software engineerings such as RE,
Modeling, Construction, Code review and
deployment
C3 Software Engineers must know how to | [33]
learn and develop a high level of
education
Software engineers should be able to | [33]
acquire education from the publications
and other data sources
Develop a framework for individual or | [33]
group discussions in collective learning
and problem solving
Top management should provide tutorial [7], [19],
and teaching courses to software [40]
engineers
Introduce sustainable software [13], [7],
engineering education and knowledge in [19], [28]
Software engineering Curricula
C13 Provide sustainable software engineering[28], [33]
practices at the tactical and strategic level
Introduce sustainable software [13], [7],
engineering education and knowledge in [19], [28]
Software engineering Curricula

C. Contribution

The study provides two-fold contribution towards
software engineering primarily with respect to sustainable
software engineering body of knowledge by providing the
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their possible solutions. Additionally, the study contributed
towards the software engineering body of knowledge
concerning situational software engineering by highlighting
the need of situational software engineering to address the
challenge of varying and unidentified situations. The study
also helps the researchers who further wish to investigate in
the area of individual sustainability and situational software
engineering.

IV. CONCLUSIONS

The study presented various challenges regarding
individual sustainability. The top five challenges reported in
this study include lack of domain knowledge, lack of
methodologies and tool support, lack of education, varying
and unidentified situations, lack of sustainable software
engineering practices which can create obstacles for a
software engineer to sustain for longer period of time in the
software industry and thus for sustainable software
engineering. The study also highlighted the mitigation
strategies of the top five identified challenges of individual
sustainability. For instance, to introduce sustainable software
engineering education and knowledge in software
engineering curricula, development of knowledge sharing
frameworks and awareness regarding unclear and varying
situations for each software engineering activity etc. In
future the study will be further enhanced by identifying the
degree of challenges associated with identified top five
challenges to find better mitigation strategies. The study will
also explore the consequences, causes and will suggest the
mitigation strategies for all reported challenges so that the
software engineering practitioners can be benefited by this
research to overcome individual sustainability challenges.
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