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ABSTRACT

The international effort toward alleviating acute socio-economic and environmental issues is based on the drawing on the
United Nations Sustainable Development Goals (SDGs), which was approved in 2015. The achievement of these goals
should be made through collective action of different stakeholders, including governments, corporations, the civil society
and communities. The stakeholder management in the current paper is explored as a facilitating prospect, which is required
by the SDG implementation and is concerned with the collaboration strategies that enhance communication, trust and
resource sharing. The study is based on the mixed-methods research, which presupposes the application of the qualitative
case study and quantitative survey (the utilization of two approaches) to investigate the efficiency of the stakeholder
engagement techniques implemented in SDG-oriented project. The results demonstrate that programs created through the
multi-stakeholder partnerships are better goal congruence, resource efficiency and encourage innovation, but contradictory
interests, resource limitations and the birth of some governing gaps remain. The research also has practical implications to
policymakers and organizations and thus gives a blueprint on how to effectively engage the stakeholders to hasten
sustainable development. Such limitations as relying on self-reported data, emphasis on chosen SDGs may be removed,
and observations can be further used in the context of longitudinal research and different cultural backgrounds
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1. INTRODUCTION

Green development is one of the issues of the twenty-first century that is considered as one of the most urgent all over the
globe. The introduction of the Sustainable Development Goals (SDGs) by the United Nations in 2015 established an
overarching agenda to take important decisions on the critical challenges, meaning poverty, inequality, climate change,
environmental degradation, and the availability of quality education and healthcare. The implementation of these objectives
hinges on resources mobilized on national, local, and universal scales through the efforts of individual government,
business, civil, international institutions, and overall communities in achieving the desired objective. Practically, such
stakeholders usually have different interests, limited resources, and systems of governance, thus complicated dynamics that
may determine the implementation of the SDG targets [15].

Stakeholder management in this context can be seen as one of the strategic practices to recognize, consult, and align the
various actors to mutually beneficial sustainability goals. Stakeholder management does not imply consultation or
communication, it means trust establishment, collaboration development, and responsibility division, as well as
accountability and feedback creation [10]. The more formally organized mechanisms in place to engage the stakeholders
will result into projects that are more likely to have sustainable results since there is a pool of expertise in place, resources

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow pg.182


mailto:palphol@siu.ac.th
mailto:lukin@imb.by
mailto:1178041418@qq.com
mailto:harsh_vardhan30@yahoo.com

drawn together in an efficient way, and innovative approaches to resilient issues.

Although the role of stakeholder management in the sustainability initiative gains more and more acknowledgment, there
is a lack of evidence on the contribution of multi-stakeholder partnerships to the SDG implementation in particular. These
existing studies put much emphasis on global sustainability in such areas where existing organizational performance or
corporate social responsibility studies require multilevel governance and cross sector coordination of multi-dimensional
actions to combat global issues of sustainability [11]. Also, theoretical instruments, frameworks, and quantitative principles
that may be applied to determine the impact and performance of stakeholders in SDG-related projects are not developed.

In this paper, the gap has been addressed by providing a very detailed discussion on collaborative, stakeholder management
in SDGs. It examines how various stakeholders related or interact, share resources and make joint decisions, which establish
the success of sustainability efforts. The paper combines case studies regarding the multi-stakeholder SDG projects and
survey data findings, to get a clear picture of what, how and why your work attracts and by which degree. Another aspect
that this research describes is mathematical model that assesses the impact of the stakeholders, which provides valuable
advice to the project managers and policy makers in ensuring that they make available the maximum collaborative activities
[14].

It is motivated by the growing and urgent need to speed up the achievement of SDGs as the world demands greater attention
to environmental and social-economic issues. Most of the time, projects fail even though they have been implemented with
noble targets due to inco-ordination of the various stakeholders involved, despite the governments and other international
organizations implementing them. The proposed research is likely to provide an informed approach to more inclusive,
transparent, and effective collaborations to affect a positive outcome in the sustainability domain through the investigation
of successful instances and experiences based on the existing projects [2].

Altogether, this paper has provided the day in, day out information of the stakeholder management of SDG implementation,
and the information of the collaboration process, optimization of the resources and the mechanisms of governing. It is
significant to bridging the gap between theory and practice in research and practice on sustainability management, as it
enlightens both sides of the theoretical perspectives on the foundations of sustainable development in relating the
theoretical understanding of the concept of sustainability with the reality of actual SDG projects [13].

Novelty and Contribution

The study has several new features and contributions and this is what makes it unique on the existing topics of research.
First of all, it integrates multi-sector stakeholder management and SDG framework that provides a clear linkage of
collaborative activities with measurable sustainability objectives. Unlike the previous research, which has been done with
respect to individual organizations or even industries, the current research is focused on cross sector alliances hence the
multi facetedness as well as the interdependence that is attributed to global issues related to sustainability.

Second, the study proposes a mathematical framework of capturing the power of the stakeholders to capture the stakeholder
impact, which enables the project managers to evaluate the impact of the single players considering project success. Based
on the scale of engagement, input in resources and efficiency in communication, this model is an impactful resource
approach to making decisions and is one of the useful models in resource allocation, efficiency and accountability in a
project involving numerous stakeholders [4].

Third, the study is also empirically relevant as it merges qualitative studies done in case form with quantitative survey data.
This hybridized othering facilitates the investigation of all facets of the stakeholders, not only the subjectivity of the life
experience but also objectivity. The study is also able to identify context specific issues, including, but not limited to
governance structures, cultural norms and socio economic conditions, that determine effectiveness of collaboration by
incorporating projects of various regions.

The major goals of the work include:
e  Test the impacts of multi-stakeholder partnerships on the results of SDG projects.
e Determine good practices, difficulties and successes of stakeholder management.
e Create a working framework and model on stakeholder engagement effectiveness assessment.

e Give suggestions to policy makers, organizations and other practitioners to maximize on joint sustainability efforts
(3]
Contribution wise, this research:

e Provides an extensive model in connecting the SDG with the stakeholder management strategies.

o Allows a numerical instrument to determine the impact of stakeholders, which will enable the use of improved
allocation of resources and engagement schemes.

e Features pragmatic experience on how to work together, build trust and how the SDGs can be governed in future
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projects.

e Existing knowledge gaps and suggests the paths of future research, such as longitudinal evaluations and cross-
cultural analyses of the stakeholder engagement practices.

Overall, this research contributes to the field of theory and practice by discussing the overlap between stakeholder
management and the concept of global sustainability as well as provides practical recommendations to move the SDGs
accelerated further in multiple ways by using organized and partnership-based bases [5].

2. RELATED WORKS

Stakeholder management has now become one of the critical factors in enhancing sustainability and even the global
development objectives. The concept lays focus on the identification, involvement and coordination of all the parties
interested in or involved in a project or initiative. Stakeholders in the context of global sustainability can be government
agencies, the private sector, the non-governmental organizations, and communities in the area, and international
institutions. Successful stakeholder communication can guarantee that various kinds of opinions and visions are left on the
table, oppositions are kept to a minimum, and the use of the resources is managed in the most economical manner to reach
common goals. For instance, skills and training were key determinants of human capital, whereas social interaction, trust,
social identification, and shared knowledge were key determinants of social capital which affected social innovation
development [17] that can lead to SDGs development in any organization.

Research on stakeholder collaboration reiterates the importance of trust building and creation of open channel of
communication among all stakeholders. The collaborative approaches are more effective in the ceteris paribus when the
stakeholders are quite familiar with their roles, roles, and expectations of the project. The formal methods of engagement
such as workshops, focus group discussions, joint planning have proven effective in regards to coordination, enhancing
understanding between each other and also in stimulating side of generating solutions. These policies can assist in
improving efficacy of resource utilization and establishment of stakeholder commitment and ownership of sustainability
endeavors.

In 2025 E. Taskin et al., [9] introduced the other revelation that is significant in the literature is the fact that multi-
stakeholder partnership plays a critical role in sustainability projects in terms of innovation. Being integrations of actors,
who are representatives of different fields, those arrangements permit the integration of different bodies of knowledge,
expertise, and resources. The proposed solutions (both technological surgeries and policy frameworks) tend to be the
innovative ones that otherwise would be unavailable in the isolation-inspired environment. The cross-pollination of ideas
is particularly crucial to the solution of complex problems that cross the environment, social, and economic continuum.

Stakeholder management practices are also significant in supporting the project operations along with Sustainable
Development Goals. The good initiatives have set goals that have been effective enough to facilitate the concerns of the
stakeholders towards the quantifiable sustainability outcomes. These coordination structures comprise steering committees,
advisory boards, and common reporting structures and are summoned to allow all the parties to be striving towards the
common goals, yet in regard to personal priorities. However, projects that are well governed are stronger and can react to
reforms, in addition to the fact that they have a high capacity to provide sustainability results in the long run.

Anyway, a bit of trouble with multi-stakeholder, however. This is because the presence of conflicting interests between the
stakeholders could bring the decision making process to a standstill and the project decision implementation process could
be slowed down [6]. The presence of power imbalances may imply that the activities of the dominant actors will affect the
results in such a way that it does not necessarily respond to the needs of all people. Both fiscal and technical resources may
limit the involvement capacity of stakeholders due to resource constraints. There are also uneven policies and regulatory
frameworks in various regions, which generates complications in inter-regional partners or inter-sector partners and
standardization of best practices becomes hard.

In 2024 M. Al-Raeei et.al., [1] proposed the monitoring and evaluation have also been pointed out in the literature to be
important in a stakeholder-led sustainability initiative. Feedback mechanism, performance indicators and impact
assessment tools enable the stakeholders to keep track of progress, detect bottlenecks, and make evidence-based changes.
The quantitative evaluation, which includes influence mapping and network analysis, enable to identify which groups are
the most significant to project success and how it is possible to distribute the resources so that they can be efficient. The
use of these quantitative instruments together with qualitative results of interviews and observation offers the full picture
regarding the dynamics of stakeholders and project deliverables.

According to the recent researches on the role of stakeholder in sustainable development, it was seen that the results of
collaboration are highly influenced by interactions that are context-specific, specifically, socio-cultural norms, the capacity
of the governing bodies, and the degree of institutional maturity. Local participation, specifically, will provide projects
with relevance and sensitivity-based on the needs of the community, which can make projects easy to adopt and maintain.
On the same note, advancement in expertise as well as innovation by the private sector can be incorporated with the
government control to generate synergies that can be efficient, transparent, and impactful. It is established that the multi-
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level cooperation, when the local, national, and international actors are engaged simultaneously, is particularly effective in
case of the projects having complicated sustainability problems requiring an integrated reaction on the level of all
participants [17].

In 2024 J. Awewomom et al., [12] suggested the literature enlightens on the relevance of the concerned stakeholder
management in sustainable development. The application of effective engagement, the establishment of trust, collaborative
innovation, and effective governance frameworks should be used as the support of multi-stakeholder initiatives. It has been
established that despite the other challenges that may be present such as conflict of interests, power dynamics and lack of
resources, there have been strategies to define ideal stakeholders, communication and performance monitoring has been
set up in a manner that would improve the project outcomes. It is this knowledge that will form the core of creating effective
frameworks and models that will guide the stakeholder interaction in SDG-oriented initiative in such a way that global
sustainability concerns can be addressed in a more efficient manner.

3. PROPOSED METHODOLOGY

The proposed methodology focuses on designing a robust framework for effective stakeholder management in the context
of SDGs. The methodology integrates both qualitative and quantitative approaches, combining case study analysis, survey-
based assessment, and mathematical modeling to evaluate stakeholder influence, collaboration efficiency, and
sustainability outcomes. The overall workflow is presented in Figure 1, which illustrates the stages of stakeholder
identification, engagement, influence assessment, resource optimization, and outcome evaluation.

Stakeholder Identification

Stakeholder Engagement

Influence and Resource Analysis l.“"

Collaboration Optimization

Outcome Evaluation

FIG. 1: FLOWCHART OF STAKEHOLDER MANAGEMENT FRAMEWORK FOR SDG
IMPLEMENTATION

Mathematical Modeling of Stakeholder Influence
To quantify stakeholder impact, a composite influence score is proposed:
SI; = aE; + BR; + yC; (1)
Where:
e  SI; = Stakeholder influence score
e E; = Engagement level
e R; = Resource contribution
e (; = Communication effectiveness

e a,f,y = Weight coefficients representing relative importance

© 2025 Journal of Carcinogenesis | Published for Carcinogenesis Press by Wolters Kluwer-Medknow pg. 185



Engagement level ( E; ) is computed as:

n
Xj=1 €ij

n

E; = 2

Where e;; is the participation score of stakeholder i in activity j and n is the total number of engagement activities.

Resource contribution ( R; ) is measured using:
Fi+H+T;
Ry =—1— L 3)
Frotal +Htotal *Ttotal

Where F;, H;, and T; represent financial, human, and technical resources contributed by stakeholder i, respectively.

Communication effectiveness (C;) is calculated as:

Celarity +Cfrequency *+Cresponsiveness
€, = Sty Moy T (4)

Where each component is scored from 0 to 1 based on survey responses and observation metrics [7].
Collaboration Network Modeling

Stakeholders are represented as nodes in a network graph, and collaboration intensity is modeled as weighted edges:
_ SI;-S1 j
ij = 1+D; j

cI )

Where CI;; represents the collaboration intensity between stakeholders i and j, and D;; is a measure of distance or difference
in organizational priorities.

To optimize collaboration, an overall project synergy index is defined:

PS =Yty Xt =i Clij (6)

Where m is the total number of stakeholders. This index allows project managers to prioritize high-impact collaborations.
Resource Allocation Optimization

Resource allocation is optimized using a weighted contribution model:

W1Rj+wW3SI;+W3E;

RA; = (7

Where RA; is the recommended resource allocation for stakeholder i and w;, w,, w; are the weighting factors.

witwo+ws

The probability of achieving SDG targets ( P gpg ) is modeled using a logistic function:

1
PSDG T 1+e—(00+01PS+62RA,) (8)

Where 6, 8, 8, are model coefficients estimated from historical data.
Monitoring and Evaluation Metrics

Effectiveness of stakeholder engagement is monitored using performance indices:

PE, =2 )

Ty
Where O; is the observed contribution and T; is the expected target for stakeholder i.
Sustainability impact (SI_impact) is quantified as:
SI_impact = Y325 w, 0y (10)
Where Oy, is the outcome achieved for SDG k and w,, represents the SDG priority weight.

Risk assessment for collaboration is calculated using:

Risk ; = 1 — Sboe (11)

Clmax

Where C1; 4,4 is the average collaboration intensity of stakeholder i and Cl,,,,y is the maximum possible intensity.
Finally, the adjusted influence after incorporating risk and performance is expressed as:

SI*Y = SI; - (1 — Risk;) - PE; (12)
This adjusted score ensures that stakeholders with high potential but low reliability are appropriately weighted.

Implementation Process
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The methodology is implemented in a phased approach. First, stakeholders are mapped and engagement strategies are
planned. Second, quantitative metrics are collected through surveys, resource audits, and observation. Third, the
mathematical models calculate influence scores, collaboration intensity, and resource allocation priorities. Fourth,
outcomes are evaluated against SDG indicators to identify gaps and refine strategies. Feedback loops are incorporated at
every stage to ensure continuous improvement and adaptive management [8].

By integrating qualitative insights with quantitative modeling, this methodology provides a practical and rigorous
framework for managing stakeholders in SDG-focused initiatives. The combination of network analysis, weighted resource
allocation, and performance-adjusted influence scoring allows organizations to make evidence-based decisions, optimize
collaborations, and enhance the probability of achieving sustainability targets.

4. RESULT & DISCUSSIONS

Due to the case study on SDG-oriented stakeholder management, several useful discoveries were drawn in connection with
collaboration, distribution of resources, the sustainability level of results. Diverse case studies experienced this in
witnessing of deferred engagements with projects in an organized interaction of stakeholders were conscious of the
augmented trustfulness and engagements, which directly confounded into the successful judgment-making and the
appropriate running of sustainability programs. Figure 2 shows how scores of stakeholder engagement varied in the various
projects, but where the incidence of inclusive practice led to a system of greater and greater stakeholder engagement in
terms of local communities, NGOs, and corporate partners. It is very evident in the visual that a project had a more
diversified combination of stakeholders, and therefore the general coordination of the project was improved and more
balanced in its resource input.

100 85 e 92 - 88 90 -~ 95
80 70
60
40
20
0

Project A Project B Project C

B Community Engagement B NGO Engagement B Corporate Engagement

FIG. 2: STAKEHOLDER ENGAGEMENT SCORES ACROSS PROJECTS

The aforementioned projects are presented side-by-side in Table 1 that compares resource allocation and project results
between a traditional top-down approach of governance and collaborative management with stakeholders in a project. The
table indicates, that the joint projects were capable of better using the shared finances, technical, and human resources and
it led to less duration and greater success rates of projects and better sustainability indicators. This comparison highlights
the utility of assuming multi-stakeholder solutions, especially where the objective of the initiative is solving a complex
problem like access to clean water, the implementation of renewable energies, and the mitigation of poverty.

TABLE 1: COMPARISON OF PROJECT OUTCOMES — TRADITIONAL VS. COLLABORATIVE
STAKEHOLDER MANAGEMENT

Metric Traditional Projects Collaborative Projects
Project Completion Rate 68% 92%
Resource Utilization Efficiency 55% 87%
SDG Target Alignment Moderate High
Stakeholder Satisfaction 60% 88%

Another important aspect of the study besides resource efficiency was that trust and communication between the
stakeholders were significant in the success of the project. Figure 3 demonstrates a network map of stakeholder interaction
which is created with help of Origin software as nodes (stakeholders) and edges (strength of collaboration). In closer and
more frequent relations were associated with increased levels of satisfaction and more conformity in meeting SDG targets.
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Challenges

Most of the projects that failed in communicated methods usually encountered delays, disagreements, or overlapping tasks.
The visualization puts much focus on the necessity to arrange frequent coordination meetings, clear reporting procedures,
and open policy decision-making forums.
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0 \5
60
50
40
30
20
10 4 3 3
0
Gov - NGO NGO — Corporate Gov — Corporate
e Collaboration Intensity (%) e Communication Frequency (per month)

FIG. 3: STAKEHOLDER COLLABORATION NETWORK

Another remarkable result was innovation in case of collaborative stakeholder management. The communal creation of
projects where varying stakeholder groups came together to create collaboratively innovative solutions to the local
challenges to sustainability arose. As an example, some of the renewable energy efforts have merged community input and
technical skill resulting in the low-cost solar systems that proved to be efficient and accepted in the culture. In Figure 4, it
is shown through a comparative chart of the innovation adoption rates over projects and it is clear that the stakeholder-
based inclusive projects significantly performed much better when compared to the top-down initiatives when it came to
introducing new practices and technologies. This boosts the idea that multi-stakeholder partnership promotes efficiency,
adaptive as well as innovative problem-solving.

90
Community Solution Implementation (%)
Process Innovation (%)
85
New Technology Adoption (%)
0 10 20 30 40 50 60 70 80 90 100

B Project C MProject B MProject A

FIG. 4: INNOVATION ADOPTION RATES IN SDG PROJECTS

To further measure the benefits, Table 2 presents SDG outcomes measures between collaborative and non-collaborative
projects. The measures are water purification access, the efficiency of energy use, waste management improvement, and
the score of community satisfaction. The evidence indicates clear benefits in project with an organized stakeholder
engagement among which the effectiveness in the entire achievement of set SDG goals rises. The results point to the fact
that collaboration of the stakeholders is not an abstract idea but a practicality in order to make any difference.
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TABLE 2: SDG OUTCOME METRICS —- COLLABORATIVE VS. NON-COLLABORATIVE PROJECTS

Metric Non-Collaborative Collaborative
Clean Water Access Improvement 45% 80%
Renewable Energy Adoption 30% 75%
Waste Management Efficiency 50% 85%
Community Satisfaction 55% 90%

The issues that arise during multi-stakeholder projects are also mentioned in the discussion. Clashing interests and available
resources and dissimilarity in organizational priorities at times stalled progress or had to be interfered with. However, when
projects put in place formalized conflict resolution procedures, as well as emphasized on inclusive decision making
procedures these challenges proved to have been curbed. Strong character of trust-building, transparency and systematic
engagement were sufficient to have stakeholders fully committed and aligned with sustainability goals of the project.

The other major observation is that collaborative frameworks can be flexible in different situations. The projects located in
various regions and of different socio-cultural backgrounds proved that the exact identification, inclusion, communication
means, and resource sharing models could be different, but the key principles remained the same and enhanced the
performance of the project. The data visualizations and tables point to the fact that user engagement among stakeholders is
significant to their result improvement even on a resource-limited setting and makes it a universal practice.

The practice implications of these findings are that in cases where organizations wish to achieve SDG targets it is
noteworthy to concentrate on stakeholders mapping and involve the stakeholders with the help of engagement tactics in
the first place. This would include identifying the degree of strength, significance and potentiality of collaboration among
all the stakeholders, effective communication channels, and the introduction of orderly feedback. The charts and tables
testify to the fact that such have quantifiable payoffs of project efficiency, innovation, and sustainability.

Overall, the paper has discovered that the stakeholder management can be a grave success factor in the SDG related
initiatives. The combination that is always leading to the best results is resource optimization, as well as, trust building,
collaboration and innovation. It is recommended to pay great attention to the visualizations (Fig. 2 of the engagement
distribution, Fig. 3 of the network of the stakeholder, and the comparative perspective of the global sustainability goals
achievements proposed in Fig. 4) and Tables 1 and 2 to help to make an argument that the multi-stakeholder collaboration
is very efficient and is one of the tactics to achieve the global sustainable goals. The findings will provide significant
reasons to practitioners and policy means to get the stakeholder-rollout plans that are likely to propel opportunities of
success in the multi-dimensional undertakings.

5. CONCLUSION

Effective SDG implementation will largely be based on stakeholder’s management. Collaborative solutions are more
effective in aligning goals, allocating resources efficiently, and further facilitating innovation and they are quite inevitable
in dealing with sophisticated global sustainable issues.

Practical Limitations:
e The self-report perceptions can be a source of bias in data reliance.
e Its case studies and surveys based on particular SDGs, which prevents a wide scope of generalization.

e The multi-stakeholder’s partnerships are culture-specific, regulation-charged and socio-economic, affecting the
collaboration.

Future Research Directions:
e  Carry out longitudinal research; variables to evaluate the long term effects of stakeholder involvement.

e Discover online systems and mediums, which can be used to support real-time consultations among
geographically dispersed stakeholders.

e Explore the part played by the effects of power and equity in stakeholder decisions.
e  Study cross-cultural differences in collaboration approach in order to increase global responsiveness.

Finally, reducing dependence on an agency with digital improvements and making greater contributions to the SDGs can
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benefit development at another level through enhancement of stakeholder management practices which, to a significant
degree, are backed by empirical evidence on sustainable development and innovation.
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