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Abstract: The lack of stakeholder collaboration has been recognised as a prominent hindrance in 
implementing risk-sensitive urban planning for creating resilient environments for communities 
against climate-induced risks. This study presents the outcome of a systematised literature review 
that was conducted to identify the barriers to stakeholder collaboration, as well as the enablers that 
assist stakeholder collaboration in risk-sensitive urban planning. The study identified thirty-three 
barriers which were classified under thirteen themes and four major categories (external barriers, 
inter-organisational barriers, intra-organisational barriers, and personal barriers). The review also 
identified forty-five enablers which can be used in surmounting the identified barriers. The depend-
ency analysis of the barriers, conducted by adopting the interpretive structural modelling approach, 
shows that the barriers with a high driving power are external barriers, which are political barriers, 
policies and legislation-related barriers, and governance-related barriers that are beyond the organ-
isational boundary and control. The research found that the enablers to overcome those high driving 
barriers are gaining political support for implementing inter-organisational collaboration or adapt-
ing the apolitical approach for the collaboration process, strengthening the laws and forming adap-
tive policies to support collaboration, and establishing transparent and accountable collaborative 
governance. 

Keywords: barriers; enablers; stakeholder collaboration; urban planning; interpretive structural 
modelling; systematised literature review 
 

1. Introduction 
The population that lives in urban areas is expected to rise from 55% to 68% by 2050 

[1]. Urban sprawl causes unplanned rapid development projects in many cities [2] and 
has the potential to exacerbate disaster risks leading to surface runoff and flash floods 
[3,4], high-density settlements and infrastructure developments in risk-prone areas [2,5], 
and a high level of greenhouse gas emissions that contribute to climate change [6]. On the 
other hand, climate change also exacerbates the intensity and frequency of natural disas-
ters such as floods, heatwaves, and storms, posing serious challenges to sustainable urban 
development [6–8]. Dempsey and Jenks (2010) argue that the impact of natural disasters 
can be exacerbated due to poor quality urban development [9]. Therefore, environmental 
impact assessments should be a crucial part of the urban development planning process 
in order to make sure that disaster risks are not increased as a consequence of new devel-
opments [10]. However, Thomalla and Boyland [11] note that the decision-making pro-
cesses with respect to urban development, disaster risk reduction (DRR), and climate 
change adaptation (CCA) occur in silos, conducted by different agencies, institutions, and 
other actors with differing priorities and perspectives. Therefore, harmonisation among 
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urban development, DRR, and CCA is crucial for sustainable and risk-sensitive urban de-
velopment [11,12]. 

The study conducted by Dwirahmadi and Rutherford [13] identifies the need for a 
collaborative governance approach that can transform the current silo-based approach 
into a collaborative decision-making approach involving public and private stakeholders 
[14]. They argue that a collaborative governance approach can facilitate an effective part-
nership between the actors involved in urban development, DRR, and CCA [13]. How-
ever, the implementation of collaborative governance that embraces DRR and CCA as 
crucial aspects of urban development processes is considered challenging due to the lack 
of cooperation and collaboration between different agencies [15–17]. Furthermore, recent 
studies [10,18,19] have highlighted that stakeholder engagement is a key challenge in cre-
ating resilient built environments against disasters. Therefore, the identification of the bar-
riers to stakeholder collaboration alongside enabling solutions is key for the successful 
implementation of risk-sensitive urban planning. Even though current studies have in-
vestigated challenges in DRR and CCA in a specific context (e.g., region or country), they 
do not address the stakeholder collaboration issues in detail. Hence, existing studies lack 
a comprehensive understanding of the barriers to, and enablers for, stakeholder collabo-
ration in a global context. Therefore, this research aims to conduct a comprehensive sys-
tematised literature review to understand the barriers to, and enablers for, stakeholder 
collaboration in risk-sensitive urban planning. Furthermore, this study aims to conduct a 
thorough analysis of the findings to understand the interdependencies among the barriers 
in order to identify the key driving barrier and, additionally, the dependent barriers that 
are influenced by the driving barriers. Such an understanding will highlight where efforts 
need to be concentrated in order to promote stakeholder collaboration in risk-sensitive 
urban planning. 

2. Research Method 
A systematised literature review has been selected as the methodology for this study. 

This method adopts a structural approach to the searching and analysing process to make 
the literature review process as transparent as possible to enhance the quality of the study 
[20]. The search and selection process adopted in this systemised literature review is pre-
sented below (Figure 1). 

The databases used for the literature survey are Scopus, Web of Science, Emerald, 
Science Direct, Taylor and Francis, Sage Publication, and Google Scholar in order to cap-
ture as much as possible all the relevant literature sources. The research question “What 
are the barriers to, and enablers for, stakeholder collaboration in risk-sensitive urban plan-
ning?” was used as the basis for formulating the search terms in this study. The basic 
search terms captured from the research question were: “stakeholder”, “risk-sensitive”, 
“urban planning”, “collaboration”, “decision making”, “barriers”, and “enablers”. These 
terms were expanded using relevant synonyms of the key terms to capture all the relevant 
research papers (see Appendix A). All the selected databases allowed Boolean operators 
apart from Google Scholar. A manual search was conducted on Google scholar using the 
selected key terms. The articles derived from the Google Scholar database search were 
sorted based on publication year and relevancy. Then, they were selected manually by 
reading the title according to the study requirement. 

Selection Criteria and Process 
Derived literature sources from the key terms were filtered using the following ex-

clusion criteria: articles that are not in the English language; articles published before the 
year 2010. Only document types such as journal papers, conference papers, published the-
ses, book chapters, books, and reports were included in this study to ensure the quality of 
the literature. These processes resulted in altogether 687 articles. These papers were 
screened to eliminate the duplications, and this resulted in 584 articles. The preliminary 
title and abstract screening eliminated 501 articles that have no relevance to stakeholder 
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collaboration and urban planning. Further screening by brief full-text review further elim-
inated 30 articles since they did not discuss stakeholder collaboration barriers or enabling 
solutions for stakeholder collaboration in urban planning that integrates CCA and/or 
DRR. Finally, 53 articles were selected for in-depth analysis. 

 
Figure 1. The research method of the study. 

These selected literature sources were analysed to identify the barriers and the ena-
blers to overcome these identified barriers. Additionally, this study adopted the interpre-
tive structural modelling approach to identify the high driving barriers by establishing 
dependency among the barriers. These findings are discussed in the following sections. 
The review process and the outcomes of the study are presented in Figure 1. 

3. Results and Discussions 
This study identified 53 articles that discussed the barriers to stakeholder collabora-

tion in risk-sensitive urban planning in the context of various developed and developing 
countries all over the world; these countries are shown in Figure 2. Therefore, this paper 
provides a global view of the barriers to, and enablers for, stakeholder collaboration in 
risk-sensitive urban planning. 
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Figure 2. Map-based visualisation of locations discussed in the selected articles. 

3.1. Barriers to Stakeholder Collaboration 
This section presents the barriers to stakeholder collaboration in risk-sensitive urban 

planning that were identified through the systematised literature review. The identified 
barriers have been broadly categorised under four main headings: external barriers, inter-
organisational barriers, intra-organisational barriers, and personal barriers. A discussion 
on each category is presented in the following subsections. 

3.1.1. External Barriers to Stakeholder Collaboration 
The external barriers that hinder stakeholder collaboration include administrative as-

pects such as policies and legislation, governance, and the political environment, as shown 
in Table 1. 

Table 1. External barriers in stakeholder collaboration. 

Theme  Barriers  Source 

Policies and 
legislation 

Absence or lack of policies that promote collaboration [21–27] 
Lack of coherence in government policies and legal instruments  [28,29] 

Lack of legislation support, legislative authority to delegate stakeholders’ respon-
sibilities and duties  [10,18,30,31] 

Lack of defined financial plans and implementation roles  [32] 

Governance 

Lack of clear-cut responsibilities and overlapping responsibilities among stake-
holders making the system ineffective and less accountable  [10,18,27,28,31–36] 

Rigid formal governance structures  [5,37] 
Lack of a coordination mechanism in governance arrangements  [18,23,34,38] 

Politics 

Lack of political guidance/support/leadership/willpower for planning and imple-
mentation  

[18,22,33,35,38–41] 

Political interference [10,22,31,36] 
Competing interests and visions among politicians  [36] 

Thematically structured political committees [42] 
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Our review shows that current contemporary policies and legislation that set the le-
gal environment do not mandate stakeholder collaboration in risk-sensitive urban plan-
ning, hindering inter-organisational linkages and the development of innovative solu-
tions [22,24,25]. The lack of policies that promote collaboration [21–27] has inevitably led 
to weak inter-organisational links among relevant organisations, disharmonised visions, 
and silo-based working. In addition, incoherent government policies and legal instru-
ments create separate mandates for different ministries [28–31] that influence different 
visions and interests in individual organisations [43,44], as well as seeming to contribute 
to the lack of clarity in roles and responsibilities in decision-making [28]. Shrestha and 
Dhakal [23] have found that weak coordination among ministries acts as a political barrier 
and leads to policies and activities that promote silo-based working in each ministry. This 
situation is fuelled by the deficiency in legislation and legislative authorities to delegate 
stakeholder responsibilities and duties in a coherent manner to support collaboration 
[10,18,30,31], and the ineffective mainstreaming of legal instruments and strategies [29]. 
This condition implies that, even though some stakeholders have an interest and desire to 
implement collaborative initiatives, they are not able to fulfil their aspirations since their 
responsibilities are not adequately delegated by laws [10]. Moreover, the lack of well-de-
fined financial plans or their implementation in policies hinders effective collaboration 
processes due to a lack of funds [32]. Therefore, there is a need for clear policies and leg-
islation to enforce risk-sensitive urban planning involving relevant stakeholders from var-
ious sectors and disciplines [10]. 

The presence of overlapping responsibilities among stakeholders is recognised as a 
prominent barrier in governance [10,18,28,31–36]. These studies emphasise that the cur-
rent governance structures do not provide clarity for roles, hence leading to ill-defined 
responsibilities, fragmentation, and overlapping responsibilities among government min-
istries and organisations. This condition creates difficulties for various stakeholders to im-
plement complex and broad interventions and creates less accountable governance ar-
rangements [27]. Such ambiguity in roles and responsibilities impacts risk-sensitive urban 
planning, requiring stakeholder collaboration across jurisdictional and organisational 
boundaries [28]. Moreover, Forino, Meding, and Graham [31] state that senior govern-
ment staff are experiencing vagueness in governance procedures and their responsibili-
ties, having no authority in decision-making, thus leading to uncertainty and a standstill 
[31]. Furthermore, the rigidness of formal governance structures has been identified as a 
barrier to progress [5,37]. Munene, Swartling, and Thomalla [5] state that stringent man-
dates, standard operating procedures, and red tape within complex government systems 
offer little flexibility, hindering informal collaborative actions [18]. Another key barrier 
that is evident due to weak governance is the hierarchical governance with top-down co-
ordination [38] that oversees horizontal and vertical integration among stakeholders 
[18,34,39]. This situation causes a lack of coordination in governance arrangements [18,34] 
[23] and results in poor feedback from subordinate units to the central authority in terms 
of existing problems with respect to collaboration practices [38]. Among these barriers, a 
lack of coordination in governance arrangements is identified only in developing coun-
tries due to the existence of separate mandates. 

Our research uncovered four critical barriers under the theme of politics, such as lack 
of political guidance, support, leadership, and willpower; political interference; compet-
ing interests and visions among politicians; and thematically structured political commit-
tees. Weakness in political guidance, support, leadership, and the willpower to plan and 
implement risk-sensitive urban planning [18,22,33,35,38–41] was found to be the promi-
nent barrier in this theme. The impact of weak leadership is further exacerbated due to 
the existence of political interference in the decision-making process in urban planning 
[10,22,31,36]. As a result, politically motivated development objectives tend to force stake-
holders to disregard the quality of outputs or equity in development projects [22,36]. 
Other barriers that come under the theme of politics are competing interests and visions 
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among politicians [36], and thematically structured political committees which are not 
designed to take a holistic approach to development [42]. 

3.1.2. Inter-Organisational Barriers in Stakeholder Collaboration 
The inter-organisational barriers that hinder stakeholder collaboration can be classi-

fied into four themes: leadership, conflict of interest, communication and coordination, 
and collaboration process, as shown in Table 2. 

Table 2. Inter-organisational barriers. 

Theme  Barriers Source 

Leadership 
Lack of leadership among stakeholders  [26,27,33,39,41] 

Disagreement in the selection of key leading organisations for collaboration [22] 

Organisational in-
terests 

Competing interests [23,31,32,35,41,45] 
Different sectoral needs, interests, and issues  [16,29,44,46] 

Unrecognised common interests  [22] 

Communication 
and coordination  

Limited coordination and breakdown in communication among many frag-
mented actors at different levels  [34,47] 

Lack of information-sharing between stakeholders  [16,45] 
Communication breakdowns due to scepticism, use of jargon, and different offi-

cial languages [31,46] 

Lack of knowledge-sharing  [36,47] 
Collaboration pro-

cesses 
Involvement of a large number of organisations  [26,33] 

Long-term and inelastic collaborative process [22] 

Many researchers have recognised the lack of inter-organisational leadership among 
stakeholders as a key barrier [26,27,33,39,41]. Furthermore, disagreements regarding 
which leading organisation should be collaborating to implement risk-sensitive urban 
planning bring uncertainty to the multi-stakeholder collaboration process [22]. Moreover, 
with the existence of competing interests, objectives, and mandates, organisations tend to 
focus mainly on improving their own sector over others [23,31,32,35,41,45]. Different sec-
toral needs and interests tend to generate contradicting opinions and priorities 
[16,22,29,44,46], hence weakening the need for collaboration which is required to achieve 
long-term goals that cross different sectorial boundaries [32]. 

The deficiencies in communication and coordination among the key organisations 
are vital areas that need addressing to strengthen collaboration in risk-sensitive urban 
planning. Some of the major symptoms of these deficiencies include inefficient internal 
and external communication among stakeholders [22,23,25,32] due to limited coordina-
tion [34] and breakdowns in communication [47] among a large number of fragmented 
actors at the national and local government levels; a lack of information-sharing between 
stakeholders [16,45] due to insufficient specification and identification of information 
needs (due to the heterogeneity of the information requirements); communication break-
downs due to scepticism and use of jargon [31], and usage of different languages which 
creates misunderstandings among actors [46]. Such a lack of communication and coordi-
nation can further strengthen the silo-based approach and hinder knowledge-sharing in 
addressing complex social and environmental problems [36,47]. 

Due to weak policies and governance, as discussed in Section 3.2, efficient collabora-
tion processes to tackle collaborative initiatives that focus on long-term planning are not 
well-established [36]. As a result, the execution of complex urban development projects 
requiring the involvement of many stakeholders that consider equity, disaster risks, and 
climate change are difficult to materialise [26,33]. Furthermore, organisations are reluctant 
to participate in collaborative initiatives due to the need for long-term commitment and 
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flexibility on their part [22]. As a result, conventional urban planning that focuses on silo-
based practices seems to be the norm. 

3.1.3. Intra-Organisational Barriers to Stakeholder Collaboration 
The barriers that exist within organisations can be categorised under organisational 

structure, organisational culture, and organisational capacities, as shown in Table 3. 

Table 3. Intra-organisational collaborative barriers. 

Theme  Barriers Source  

Organisational 
structure 

Unsupportive organisational structure for collaboration  [38,41] 
Existing roles and responsibilities which do not allow or support col-

laboration activities 
[48] 

Organisational cul-
ture  

Traditional silo-based organisational capabilities and thinking  [22,37,44,48] 
Following old routine practices  [44] 

Organisational re-
source capacity 

Lack of financial and human resources  [10,18,22,23,28,32,35,40,42,48] 
Inadequate technical capacity to collaborate  [16,32] 

The weak and unsupportive existing organisational structures which do not priori-
tise collaborative initiatives are recognised as a key barrier [38,41]. This barrier exists due 
to the strict allocation of routines to the existing roles and responsibilities which does not 
allow for collaborative tasks, practices, or initiatives [41,48]. This situation provides op-
portunities for departments to dismiss collaborative tasks as something outside their re-
mit [41]. The current entrenched organisational culture and practices that strongly lead to 
silo-based working arrangements and routines create a significant barrier to collaborative 
initiatives and stifle innovation, collaboration, and learning [22,37,44,48]. Since stakehold-
ers have been habituated to silo-based practices for a long time, changing this silo-based 
working culture is challenging and prolonged [32]. Moreover, stakeholders build their 
expectations upon their current routines which do not allow for the changing of their pref-
erences and responding to the expectations of others [48]. This condition remains the same 
without any progress due to traditional silo-based organisational capabilities and think-
ing [22,37], old routines and practices [44], and unsupportive organisational structures 
[48]. Stakeholders are reluctant to take on collaborative responsibilities due to a lack of 
resources, such as inadequate finance, limited time, and insufficiently skilled and experi-
enced staff in the organisations [10,18,22,23,28,32,35,40,42,48]. In addition, organisations 
tend to struggle with their technical capacity to generate and share relevant information 
according to collaborative needs [16,32]. 

3.1.4. Personal Barriers to Stakeholder Collaboration 
Personal barriers that hinder stakeholder collaboration in risk-sensitive urban plan-

ning can be categorised as intrinsic barriers, professional-related barriers, and knowledge-
related barriers, as shown in Table 4. 

Table 4. Personal barriers to stakeholder collaboration. 

Theme  Barriers Source 
Intrinsic barriers  Lack of enthusiasm and commitment to collaborative initiatives [22,23,32,41] 

Profession-related barriers 
Conflicting interest and competition  [22,44] 

Fear of losing power [22] 

Knowledge-related barriers 
Lack of knowledge of stakeholders  [10,26,36] 

Stakeholders’ reluctance for exploratory learning  [48] 

The lack of enthusiasm and commitment to collaborative initiatives [22,23,32,41] is a 
fundamental barrier which is further exacerbated by misperceptions and the lack of 
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understanding of the benefits of collaboration [32,40]. Due to conflicting interests result-
ing from incompatible business models or competitive cultures, stakeholders are more 
likely to influence planning processes that favour their own interests rather than collabo-
ration [22]. This bias creates conflicts among stakeholders, hence disrupting the collabo-
ration process [22]. In addition, the fear of losing power or degradation of power due to 
the need for new inter- and intra-organisational structures and rearrangements of collab-
orative planning procedures (that could potentially lead to changes and overlaps in exist-
ing job positions, authority, and organisational functions) can bring resistance to collabo-
ration [22]. As a result, stakeholders tend to believe that collaborative initiatives may cre-
ate competition among their professions and cause them to lose their power. This belief 
can easily provoke an obstructive attitude among stakeholders [22,44]. Hence, the demon-
stration of the personal benefits and the elimination of job insecurity concerns are funda-
mental to ensuring stakeholder buy-in for collaboration in risk-sensitive urban planning.  

The knowledge gap that exists among stakeholders poses another barrier to stake-
holder collaboration in risk-sensitive urban planning [10,26,36]. This incompetence creates 
many challenges, such as a lack of awareness of the common interests of other organisa-
tions [36]; the urgency of collaboration needs [22,41,49]; and a misperception and a lack of 
understanding of risks, cost, and non-monetary benefits associated with collaborative in-
itiatives [22,32,36,40]. This situation is worsened due to the stakeholders’ reluctance to 
participate in the exploratory learning processes involving pilot projects to gain experi-
ence and knowledge [48]. These different views and understandings create disparate vi-
sions among stakeholders, resulting in negative influences on collaborative initiatives 
[5,29]. This knowledge deficiency is further exacerbated due to the lack of knowledge-
sharing among stakeholders [36,47]. 

3.2. Analysis of the Dependency of Barriers through Interpretive Structural Modelling 
Although the discussion on the barriers to stakeholder collaboration in risk-sensitive 

urban planning was presented under four categories (external, inter-organisational, intra-
organisational, and personal) in the previous section, many interdependencies exist 
among the barriers in those categories. For example, the lack of “policies and legislation” 
identified under the external barriers can influence a deficiency in the collaboration pro-
cesses identified under the inter-organisational barriers. Therefore, this section has 
adopted the interpretive structural modelling approach proposed by Attri and Dev [50] 
to identify such dependencies among the barriers to stakeholder collaboration and to 
identify the most dominant barriers with high driving power, using the four steps pre-
sented in Figure 3. 

 
Figure 3. An interpretive structural modelling approach. 

Step 01: Structural Self-Interaction Matrix (SSIM): In this step, the interrelationship 
of each pair of variables is established in the structural self-interaction matrix. This matrix 
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is used to represent one of the following relationships of a variable: leads/drives another 
variable; or led/driven by another; or leads/drives each other, or no influential relation-
ship. These relationships can be denoted as follows:  
V: Variable i leads variable j (variable i will influence variable j). 
A: Variable j leads variable i (variable i will be influenced by variable j). 
X: Variables lead each other (variable i and j will influence each other). 
O: no relationship between the variables. 

Step 02: Initial and final reachability matrix development: During this step, the SSIM 
is transferred to a reachability matrix using 1 and 0 by replacing the indicators V, A, X, 
and O, as shown in Table 5. This initial reachability matrix is further processed to establish 
the final reachability matrix by including transitivity links among the variables. A transi-
tivity link is considered as a link that influences a variable indirectly via another variable 
(See Section 3.2.1). 

Table 5. Binary indication of the relationship between the variables. 

Connection between Variables 
Transformation in the Reachability Matrix 

i → j j → i 
V 1 0 
A 0 1 
X 1 1 
O 0 0 

Step 03: level partitioning: Level partitioning is performed at this stage to establish a 
hierarchical relationship between the variables by further processing the final reachability 
matrix. In this step, two sets of variables are developed against each variable: (1) the reach-
ability set consists of the variable itself and the other variables that are being influenced 
by this variable, and (2) the antecedent set consists of the variable itself and the other var-
iables which are influencing this variable. Then, the intersection between each set is iden-
tified. A variable with the same reachability set and intersection set will be identified as a 
level 1 variable and removed from the list in the next step. The same process is iterated 
until it reaches the final top-level variable. Based on these levels, a diagram is developed 
to show the dependent relationships among the variables. 

In addition to these steps, by using the calculated driving powers and dependent 
powers, a MICMAC (cross-impact matrix multiplication applied to classification) analysis 
is performed. The purpose of the MICMAC analysis is to analyse the drive power and 
dependence power of the factors to identify the key factors that drive the system in vari-
ous categories. Based on their driving power and dependence power, the variables are 
classified into four categories, namely autonomous factors, linkage factors, dependent fac-
tors, and independent factors.  

Step 04: MICMAC Analysis: During this analysis, a conical chart that represents the 
variable’s total driving power and dependent power is produced. The total number of the 
driving power is equal to how many variables are led by this variable, including itself. 
Similarly, the total dependence power is calculated on how many variables influence this 
variable, including itself. Based on the calculation, variables are divided into four clusters, 
respectively: autonomous variables, dependent variables, linkage variables, and inde-
pendent variables. 

3.2.1. Establishment of Structural Self-Interaction Modelling and Reachability Matrix 
Following step 01, Table 6 presents the Structural Self-Interaction Matrix (SSIM) de-

veloped for the identified barrier themes using expert opinions. This study adopted the 
Delphi method to develop the SSIM using four experts from academia and industry. Since 
this study was looking at barriers within a global context, the academics were selected 
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based on their research exposure in a global context. Similarly, industry practitioners were 
selected based on their working experience in various countries. Interviews were con-
ducted with experts to develop a matrix, and then differentiations among the experts’ 
opinions were again taken into account until data saturation was reached. 

The relationships among the barrier themes were established pairwise based on the 
experts’ opinions as follows. For example, the influence of the policies and legislation-
related barrier theme on itself is represented by “X”; its influence on the governance theme 
was represented by “V”; the influence of politics on this theme was represented by “A”; 
and the absence of a connection with other barriers was represented by “O”. The SSIM 
was then used to produce the initial reachability matrix (Appendix B, Table A1). The final 
reachability matrix (Appendix B, Table A2) was produced, including transitivity links 
marked as “1*”. For example, the initial reachability matrix indicates that policies and leg-
islation-related barriers lead to leadership-related barriers, and leadership-related barri-
ers lead to conflict-of-interest barriers. Therefore, policies and legislation-related barriers 
indirectly influence the conflict-of-interest barriers. This relationship was included in the 
final reachability matrix as a transitivity link. 

Table 6. Structural self-interaction matrix of barriers. 

Ba
rr

ie
r c

at
eg

or
ie

s 

Ba
rr

ie
r t

he
m

es
 ID

 

Barriers to Stakeholder  
Collaboration in Risk- 

Sensitive Urban Planning 

External  
Barrier  

Inter-Organisa-
tional Barriers  

Intra-Organisational 
Barriers  

People-Related  
Barriers  

Po
lic

ie
s 

an
d 

Le
gi

sl
at

io
n-

R
e-

la
te

d 
Ba

rr
ie

rs
  

G
ov

er
na

nc
e-

R
el

at
ed

 B
ar

ri
-

er
s

Po
lit

ic
s-

R
el

at
ed

 B
ar

ri
er

s 
Le

ad
er

sh
ip

-R
el

at
ed

 B
ar

ri
er

s 

O
rg

an
is

at
io

na
l I

nt
er

es
t-R

e-
la

te
d 

Ba
rr

ie
rs

  

C
om

m
un

ic
at

io
n 

an
d 

C
oo

rd
i-

na
tio

n-
R

el
at

ed
 B

ar
ri

er
s 

 

C
ol

la
bo

ra
tio

n 
Pr

oc
es

se
s-

R
e-

la
te

d 
Ba

rr
ie

rs
  

O
rg

an
is

at
io

na
l S

tr
uc

tu
re

-
R

el
at

ed
 B

ar
ri

er
s 

 

O
rg

an
is

at
io

na
l C

ul
tu

re
-R

e-
la

te
d 

Ba
rr

ie
rs

  
O

rg
an

is
at

io
na

l R
es

ou
rc

e 
ca

-
pa

ci
ty

-R
el

at
ed

 B
ar

ri
er

s 
 

In
tr

in
si

c 
Ba

rr
ie

rs
  

Pr
of

es
si

on
-R

el
at

ed
 B

ar
ri

er
s 

K
no

w
le

dg
e-

R
el

at
ed

 B
ar

ri
er

s 

Ex
te

rn
al

 
ba

rr
ie

rs
  

1 
Policies and legislation-re-

lated barriers  X V A V V V V O V V O V O 

2 Governance-related barriers    X A V V V V V V V O V V 
3 Politics-related barriers      X V V V V V V V O O O 

In
te

r-
or

ga
ni

sa
tio

na
l 

ba
rr

ie
rs

  

4 Leadership-related barriers        X X V V V V V V X X 

5 Organisational interest-re-
lated barriers  

        X X A O A O V X X 

6 Communication and coordi-
nation-related barriers  

          X X A  A A A X X 

7 Collaboration processes-re-
lated barriers  

            X A  A A A A A 

In
tr

a-
or

ga
ni

sa
-

tio
na

l b
ar

ri
er

  8 Organisational structure-re-
lated barriers  

              X V A V O X 

9 Organisational culture-related 
barriers  

                X V X V X 

10 Organisational resource ca-
pacity-related barriers  

                  X X O X 

Pe
op

le
- 

re
la

te
d 11 Intrinsic barriers                      X A X 

12 Profession-related barriers                       X X 
13 Knowledge-related barriers                          X 
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3.2.2. MICMAC Analysis—Classification of Barrier Groups Based on Their Driving and 
Dependence Power 

The final reachability matrix was converted to a conical matrix which calculates the 
total driving power and dependence power for each barrier group (Appendix B, Table 
A3). Thus, these barrier groups can be classified into four clusters based on their driving 
and dependence power (Figure 4). Cluster 1 consists of autonomous barriers with weak 
driving power and weak dependence power, and these barriers can be considered as less 
influential on other barriers and have a low chance of being influenced upon. Cluster 2 
consists of dependence barriers that have high dependence power and weak driving 
power. In our analysis, none of the barriers fell into these two clusters. Cluster 3 consists 
of linkage barriers that have high driving power and high dependence power (e.g., lead-
ership, communication and coordination, knowledge, competition and different interests, 
personal intrinsic barriers, profession-related barriers, organisational structure, organisa-
tional culture, organisational resource capacity, and collaboration process). Since these are 
linkage barriers, the elimination of one barrier in this group will help to remove or lower 
the other barriers in the same cluster as well. Finally, cluster 4 consists of independent 
barriers with high driving power and less dependence power (e.g., politics, policies and 
legislation, governance). The removal or lowering of these barriers, which have high driv-
ing power, can have a significant impact on the removal or lowering of the barriers in the 
other three clusters. 

 
Figure 4. MICMAC analysis of barriers’ themes. 

3.2.3. Relationship Diagram of the Barriers to Stakeholder Collaboration in RSUD 
Following Step 03 in level partitioning (see Appendix B, Table A4), Figure 5 was de-

veloped to show the relationships among the barrier groups. According to the diagram, 
political barriers, policies and legislation-related barriers, and governance-related barriers 
are the most influential barriers in the hierarchy due to their high driving power and low 
dependence power. Hence, these barriers are identified as the most prominent barriers to 
stakeholder collaboration in risk-sensitive urban planning. The elimination of these barri-
ers will help to avoid forming other low-level barriers due to their driving power. More-
over, this study identified potential enablers to overcome these barriers, as discussed in 
the next Section 3.3. 
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Figure 5. Hierarchical arrangement of barriers based on their interdependency. 

3.3. Enablers for Overcoming Barriers 
This study has identified 48 enablers that can be used as the catalyst to overcome the 

barriers associated with stakeholder collaboration in risk-sensitive urban planning. The 
following section discusses how these enablers can be utilisedtilized to overcome the iden-
tified barriers under the four clusters identified in Section 3.2.2. 

3.3.1. Enablers for Overcoming Linkage Barriers (Cluster 3) 
The enablers to overcome the barriers under cluster 03 (leadership, communication 

and coordination, knowledge, competition and different interests, personal intrinsic bar-
riers, profession-related barriers, organisational structure, organisational culture, organi-
sational resource capacity, and collaboration process) are shown in the following Table 7. 

Table 7. Enablers to overcome dependence barriers. 

Barriers’ Theme Enablers Source 

Leadership  
Establish a dedicated coordination organisation  [22,23,28,31,37,37,42,49,51] 

Engage neutral partners to facilitate multi-stakeholder 
collaboration processes 

[5] 

Organisational interest 

Establish synergies by creating a joint vision among or-
ganisations 

[16,48] 

Harmonise and strengthen policies and laws that sup-
port collaboration  

[16,21–23,29,36,40,41,48,49,52–54] 

Communication and co-
ordination  

Establish formal agreements for information-sharing  [16] 
Improve understanding of the information needs and re-

quirements among organisations 
[45] 

Establish regular and transparent information flows and 
communication among organisations 

[42] 

Collaboration process  

Nurture trust-based relationships [16,25,47] 
Select appropriate stakeholders and maintain continuous 

engagement  [45] 

Anticipate and manage conflicts [28] 
Organisational struc-

ture 
Re-organise or set up new structures with clear rules and 

responsibilities for promoting collaborative working  [48] 

Organisational culture Establish collaborative practices as regular routines  [48] 
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Encourage top management to influence the change in 
culture  

[48] 

Incorporate responsibilities for collaborative tasks along 
with their official job description [30] 

Organisational resource 
capacity 

Identify and provide essential technical and financial re-
sources to build organisational capacity for collaboration [42,43] 

Better financial planning to optimise the available funds 
to support collaboration requirements  [39,43,55] 

Recruit additional skilled staff to strengthen collabora-
tion capacity [30,53] 

Introduce digital technology to improve efficiency [16,39,56–59] 
Allocate funding for building collaboration capacity 

through policies  [60] 

Intrinsic barriers 

Establish indicators to monitor the progress and ensure 
participation  [16,42] 

Offer incentives and rewards for their collaborative per-
formance [22,40,44,49,55] 

Address personal interests and concerns for collabora-
tion  [43] 

Profession-related barri-
ers 

Acknowledge and enable power-sharing, shared respon-
sibility, and accountability towards other stakeholders 

which are important in multilevel governance 
[51]  

Raise awareness of the positives and negatives of collab-
orative ventures to reduce hesitancy in collaborative 

working 
[24] 

Knowledge-related bar-
riers 

Build capacity through knowledge development and 
training programmes  [16,24,26,27,33,41,48,51] 

Encourage knowledge-sharing [61] 
Collaborative knowledge-brokering with the help of an 

expert [28,47] 

Implement measures to address the knowledge gap, 
build trust, clarify uncertainties, and bridge values  

[25,62] 

Facilitate knowledge co-production through formal and 
informal social relationships  

[19,23,25,27,47,59] 

The establishment of a dedicated coordination organisation that can offer high-level 
strategic coordination and guidance would be an appropriate enabler to enhance stake-
holder collaboration [22,23,31,37,42,51]. This coordinating entity can be an institution or 
committee with a specific cross-sectoral mandate and sufficient powers to drive collabo-
rative initiatives. Alternatively, appointing a leader who can be an individual or organi-
sation to provide cross-organisational leadership [28,37,49] can also help to supervise and 
monitor the collaborative process. Moreover, engaging neutral partners who have the ca-
pacity to facilitate the multi-stakeholder collaboration process [5] can also help to over-
come leadership-related barriers. 

The organisational interest-related barriers that arise due to different sectoral inter-
ests and focuses can be overcome by establishing a common vision for different sectors 
[16] and harmonising and strengthening the laws and policies that can support collabora-
tion [16,21–23,29,36,40,41,48,49,52–54]. Similarly, the introduction of mechanisms that can 
facilitate communication across organisational boundaries is a significant enabler for en-
hancing the willingness to collaborate [45,63]. However, this requires the legal enforce-
ment of formal agreements to overcome reluctance to information-sharing [16]. The 
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reluctance to share data can be avoided by having a clear understanding of the required 
information from the collaborating organisations and the benefits [45]. Furthermore, the 
establishment of regular and transparent information flows and communication can lead 
to better coordination and collaboration among the stakeholders [42]. 

Fostering trusted relationships [16,25,47] among stakeholders is a key enabler for 
long-term collaboration and learning processes with the involvement of a large number 
of stakeholders. Such trusted relationships can be formed by creating a safe space to col-
laborate on projects while respecting the views of others [47] with the support of policies, 
laws, and transparent and accountable collaborative governance with power-sharing. In 
addition, selecting appropriate stakeholders and maintaining continuous engagement 
[45] and anticipating and managing conflicts [30] are essential to accomplishing long-term 
collaboration initiatives. 

The existing organisational structures enforce strict responsibilities, hindering col-
laboration. Therefore, the organisational structures need to be re-organised to improve 
collaborative awareness and practices among the staff by introducing collaborative tasks 
with clear roles and responsibilities that can support collaboration [48]. Following well-
defined routines in collaboration tasks can bring consistency in coordination with other 
stakeholders and create a collaborative culture in organisations [48]. This cultural change 
can be further facilitated by changing organisational rules and regulations and allocating 
available resources towards collaboration [47]. Moreover, establishing collaborative prac-
tices as regular routines [47] can encourage top management to influence a change in cul-
ture [47] and incorporate collaborative work tasks in the staff’s official job description [30]. 
The influence of the top managers is one of the enablers that can help to transform silo-
based organisational culture to collaborative culture. 

The identification and provision of essential technical, financial, and human re-
sources are crucial to uplifting organisational capacity to achieve collaborative goals 
[30,42,43,53]. Better financial planning and the efficient use of resources for multiple uses 
could potentially address the lack of funding issues for implementing collaborative prac-
tices [39,43,55]. In addition, the recruitment of additional qualified staff would be helpful 
in handling overloaded collaborative tasks [30,53]. Furthermore, the use of digital tech-
nology, such as online collaborative platforms [28,31,56], can reduce the overheads asso-
ciated with collaborative working and decision-making involving geographically dis-
persed stakeholders [16,39,56–59]. Moreover, policy plans need to ensure funding alloca-
tions [60] for uplifting organisational capacity for collaborative working. 

Overcoming stakeholders’ intrinsic barriers is challenging since they are embedded 
in their personal characteristics. The introduction of indicators to monitor stakeholder in-
volvement [16,42] in the collaboration process and the provision of incentives and rewards 
based on their collaborative performance [22,40,44,49,55], as well as addressing their per-
sonal interests and concerns for collaboration [43], can be a strong pull towards improving 
collaboration, regardless of their intrinsic barriers. Furthermore, inter-organisational col-
laboration requires multilevel governance which involves power-sharing, shared respon-
sibility, and accountability toward all stakeholders. Therefore, acknowledging and ena-
bling such governance characteristics can help to reduce the fear of losing power and deg-
radation [51]. Moreover, raising awareness of both the positives and negatives of collabo-
rative endeavour [24] is also vital to overcoming the profession-related barriers related to 
power-sharing, job insecurities, and competition. 

Knowledge is a crucial enabler in stakeholder collaboration since it allows staff or 
collaborative members to communicate and digest complex information, including ad-
vanced techniques and tools which can bring innovation [28]. Building capacity through 
knowledge development increases the commitment and involvement of collaborative 
members [16,24,26,27,33,41,48,51] since it improves their understanding of the importance 
of urban resilience [39], the urgency of collaboration initiatives, and the roles and respon-
sibilities in the collaboration process [16,41]. Moreover, training programmes provide the 
collaborative members with soft skills [52,53], leadership and team-working skills [33,52], 
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and negotiation skills [46,47] which are important when collaborating with other organi-
sations. Such capacity development can make collaboration processes much simpler and 
smoother, avoiding conflicts that could arise due to a lack of collaboration skills [16,26]. 

The lack of multidisciplinary knowledge or knowledge deficiency that typically ex-
ists among stakeholders from different disciplines can be addressed by introducing 
knowledge-sharing opportunities [61] and collaborative knowledge-brokering with the 
assistance of experts [28,47]. Furthermore, activities for building trust among stakehold-
ers, clarifying uncertainties, and understanding different values can help to establish a 
sound foundation for building collaboration among various stakeholders [25,62]. Collab-
orative learning activities such as policy experiments, joint fact-finding, role-play simula-
tion exercises, and brainstorming workshops are some of the participatory methods that 
can be used to introduce collaborative working styles. These methods bring together var-
ious ideas and comprehensive information to introduce collaborative decision-making 
processes [16]. Moreover, such methods facilitate horizontal learning [40,42,44,52]; create 
formal and informal relationships and networks; improve coordination among stakehold-
ers; enable trust-based knowledge co-production; bring about knowledge-to-action trans-
lation; create joint problem exploration and solution development; and help to identify 
equitable collaboration processes [19,23,25,27,47,59]. The introduction of such knowledge 
development activities for stakeholders creates possibilities for organisations to overcome 
their structural and cultural barriers and communication and coordination barriers due to 
a lack of knowledge and awareness. 

3.3.2. Enablers for Overcoming Independent Barriers (Cluster 4) 
Politics, policies and legislation, and governance-related barriers were identified as 

independent barriers under cluster 04. The enablers to overcome these barriers are shown 
in Table 8. 

Table 8. Enablers for overcoming independent barriers. 

Theme Enablers Source 

Politics  

Bridge different political interests and values  [62] 
Secure political will and commitment [23,36,42] 

Seek support and approval of dedicated politicians [30] 
Introduce and encourage an apolitical approach [25,63] 

Policies and legislation 

Harmonise and strengthen the laws and policies that 
can support collaboration [16,21–23,29,36,40,41,48,49,52–54,64] 

Introduce policies and legislations to mainstream 
collaboration  [44,48] 

Ensure policies provide space for setting up infor-
mal structures that promote collaboration  [25,65] 

Provide guidance and support that assists policy-
makers’ awareness [28] 

Policy development with stakeholder involvement  [47,60] 
Develop and implement adaptive policy [66] 

Governance  

Create collaborative governance structures that re-
move traditional power-based relationships 

[22,49,67,68] 

Adopt accountable governance mechanisms  [27,39] 
Shift towards flexible and self-organised network 

governance [38,51] 

Establish decentralised organisational arrangements 
linked with the centralised system [22] 
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Establish reporting mechanisms and assessments of 
progress  

[51]  

Incorporate formal and informal ways of inter-or-
ganisational arrangement in collaborative govern-

ance 
[25,30,31,65,69] 

Bridging different political interests and values [62] can eliminate conflicts among 
political leaders that arise due to their sector-based political disputes, hence removing the 
barriers to collaboration. In addition, securing political will and commitment [23,36,42] 
and seeking the support and approval of dedicated politicians are necessary for imple-
menting collaborative initiatives [30]. In contrast, Ahn and Schmidt [63] and Yumagulova 
and Vertinsky [25] suggest that an apolitical approach is the best way to carry out collab-
oration processes without any political influences. 

It is essential to establish a sound legal environment that gives the decision-makers 
the authority to implement collaboration practices in development initiatives [26]. Exist-
ing laws and policies are more geared towards supporting silo-working approaches 
through mandates given to various organisations and do not encourage formal collabora-
tive actions [21–27]. Therefore, laws and policies that mediate institutional boundaries be-
tween related organisations [21,64], with a view to harmonising and strengthening current 
collaboration practices among different sectors, are essential [16,21–
23,29,36,40,41,48,49,52–54]. This harmonisation provides a legal background [32,44] to de-
velop formal collaborative processes which can integrate overlapping responsibilities 
among different governance [29]. The forming of formal agreements between the organi-
sations through a memorandum of understanding and service-level agreements can help 
foster collaborative initiatives [43]. However, the strengthening of legislation is not 
enough to change stakeholder behaviour in adopting collaboration practices. It requires 
an entrenching collaboration culture at the department level [44] to push the collaborative 
routines that can force actors to change their habituated silo-based working patterns 
[44,48]. Hence, the introduction of policies and legislation for mainstream collaboration is 
vital. Beyond this, it is essential to ensure policy plans for setting up informal structures 
that promote collaboration [25,65] to create flexibility in the collaborative process. More-
over, it is important to provide guidance and support to policymakers and to engage 
stakeholders during the consultation phase of policymaking, to capture formal and infor-
mal collaborative requirements and to create awareness among policymakers [47,60]. The 
creation of adaptive policies [66] is identified as a crucial enabler in coping with the com-
plexity, dynamics, and uncertainties evident in the risk-sensitive urban development do-
main. Adaptive policies offer many positive features for creating a collaboration culture, 
such as self-organisation and social networking capacity, decentralised governance to the 
lowest and most effective jurisdictional level, variation in policy responses, formal policy 
review and continuous improvement [66]. 

Collaborative governance arrangements are considered essential to enhance stake-
holder collaboration in risk-sensitive urban planning [42,68] since stakeholder collabora-
tion requires governance arrangements that can offer mechanisms to handle tensions and 
conflicts among collaborative partners and to promote cross-organisational collaboration 
and joint problem-solving practices [22]. Collaborative governance arrangements should 
introduce new institutional arrangements that remove traditional power-based relation-
ships [22,49,67,68] and support multilevel power-sharing among stakeholders [51] with 
accountable mechanisms [27,39]. Therefore, current hierarchical mode governance struc-
tures need to be modernised with flexible and self-organised network governance [38,51] 
or decentralised organisational arrangements linked with the centralised system [22] that 
allows all relevant stakeholders to gain participation [17] at appropriate stages in the de-
sign and planning cycle, with transparency. Additionally, studies [27,39] emphasise the 
need for ensuring that institutional arrangements have clear structures with proper task 
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distribution without any overlaps or conflicts and avoid the dysfunction of existing actors’ 
roles. Moreover, establishing reporting mechanisms and assessments of progress [51] is 
also identified as an important approach to assessing the effectiveness of the system and 
making improvements. On the other hand, Smedby and Neij [65] and Yumagulova and 
Vertinsky [25] argue that the creation of informal relationships or networks is essential for 
successful collaboration since they offer informal approaches for handling sensitive issues 
among stakeholders and allow informal changes in the formal agreements and policy doc-
uments when necessary [30]. Therefore, there is a need to step beyond the formal govern-
ance structures and introduce informal structures that can support stakeholder collabora-
tion [29]. Therefore, enabling formal and informal organisational arrangements is essen-
tial in collaborative governance to support stakeholder collaboration [25,30,31,65,69]. 

Among these barriers, policies and legislation-related barriers, governance-related 
barriers, and political barriers are identified as the most often discussed barriers to stake-
holder collaboration in risk-sensitive urban planning. These barriers determine the ad-
ministrative environment of collaborative risk-sensitive urban planning. This study found 
that even though inter-organisational barriers, intra-organisational barriers, and personal 
barriers can be propagated by each other, these barriers can all be controlled by external 
barriers such as collaborative legislation and policies with well-defined roles and respon-
sibilities and collaborative governance arrangements. Above all the barriers, political bar-
riers play a key role that can vary from country to country and from time to time, based 
on the nature of political leaders. Political barriers are considered unstable; therefore, the 
study suggests creating robust collaborative policies and laws with a suitable collabora-
tive governance structure that can provide a sound administrative environment for col-
laborative risk-sensitive urban planning while controlling the other barriers which are 
generated by ineffective policies, laws, and unsupportive governance arrangements and 
mechanisms. 

4. Conclusions 
Stakeholder collaboration is a key challenge in creating transformation in urban plan-

ning procedures that will include DRR and CCA. Therefore, this study conducted a sys-
tematised literature review with the motive of identifying the limitations of and solutions 
for stakeholder collaboration in risk-sensitive urban planning. As a result, thirty-eight bar-
riers were identified and classified into thirteen themes and four categories. Additionally, 
forty-three solutions and best practices for overcoming these barriers were presented and 
discussed under each theme. The findings show that, to have great collaboration across 
sectoral boundaries, organisations need to overcome micro-level barriers (such as per-
sonal and organisational barriers) and macro-level barriers (such as policies and law, gov-
ernance, and political barriers). Therefore, collaborative members need to find approaches 
for going beyond their personal boundaries, organisational boundaries, and external 
boundaries to achieve successful collaboration outcomes. 

This study adopted an interpretive structural modelling approach with the purpose 
of identifying the dependency among the barrier themes. Results show that inter-organi-
sational barriers, intra-organisational barriers, and personal barriers drive each other or 
interdepend on each other. These linkage barriers are driven by external barriers such as 
politics, legislation and policies, and governance-related barriers. Therefore, the elimina-
tion of these external barriers will help eliminate or reduce the other barriers that are 
driven or led by them. Therefore, greater efforts need to be focused on eliminating these 
influential barriers in order to improve stakeholder collaboration in risk-sensitive urban 
planning. This research found several enablers that can be used as a catalyst to overcome 
these barriers to enhance stakeholder collaboration in risk-sensitive urban planning, in-
cluding adapting an apolitical approach for the collaboration process, strengthening the 
laws and policies to support collaboration, and establishing transparent and accountable 
collaborative governance. 
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It is essential to note that these findings are limited to the literature sources selected 
based on the selection criteria of the study and, therefore, some barriers and enablers 
might not be covered and explained in detail. For example, the data security aspect was 
not addressed in the literature considered in this systematised review. However, despite 
this limitation, it is hoped that this study structured and presented a basic understanding 
of the barriers and enablers for stakeholder collaboration in risk-sensitive urban planning 
and indicated key driving barriers and the relationships among the barriers. It is hoped 
that this research provides a basis for further investigation of the driving barriers and for 
proposing strategies to eliminate them in order to enhance stakeholder collaboration in 
risk-sensitive urban planning. 
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Appendix A 
Appendix A.1. Basic Search Terms of the Study 

“Stakeholder” and “risk sensitive” and “urban planning” and “collaboration” and 
“decision making” and “barriers” and “enablers”. 

Appendix A.2. Boolean Operator for Data Base Search (Key Terms Developed with Synonyms) 
(((“stakeholder*” OR “actor*” OR “agent*” OR “agenc*” OR “organi?ation*” OR “in-

stitution*” OR “decision maker*” OR “policy maker*”) AND (“Risk sens*” OR “Risk- 
sens*” OR “Disaster risk*” OR “Disaster reduc*” OR “Disaster risk reduc*” OR “Disaster 
management” OR “Risk Management” OR “Risk reduction” OR “Risk assessment” OR 
“Risk evaluation” OR “Risk based” OR “Disaster” OR “climate change adapt*” OR “cli-
mate change*”) AND (“urban develop*” OR “Urban planning” OR “urban plan” OR “Ur-
ban proce*” OR “Urban design*”) AND (“collaborat*” OR “Participat*” OR “intergrat*” 
OR “harmoni?*” OR “synergi*” OR “collaborative governance” OR “link”) AND (“Deci-
sion making process” OR “Decision-Making process” OR “Plan proce*” OR “Planning 
proce*” OR “Develop* proce*” OR “design*” OR “Process design” OR “Design* method*” 
OR “Decision* proce*” OR “plan” OR “planning”) AND (“issue*” OR “challenge*” OR 
“Problem” OR “difficult*” OR “boundar*” OR “barrier*” OR “opportunit*” OR “find*” 
OR “enabler*”))). 
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Appendix B 

Table A1. Initial reachability matrix. 
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Organisational structure-related barri-

ers  
0 0 0 0 0 1 1 1 1 0 1 0 1 6 

9 Organisational culture-related barriers 0 0 0 0 1 1 1 0 1 1 1 1 1 8 
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Organisational resource capacity-re-
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11 Intrinsic barriers  0 0 0 0 0 1 1 0 1 1 1 0 1 6 
12 Profession-related barriers 0 0 0 1 1 1 1 0 0 0 1 1 1 7 
13 Knowledge-related barriers  0 0 0 1 1 1 1 1 1 1 1 1 1 10 

Dependence power  2 3 1 7 10 13 12 6 8 8 8 8 10   

Table A2. Final reachability matrix. 
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4 Leadership-related 
barriers  

0 0 0 1 1 1 1 1 1 1 1 1 1 10 

5 Organisational inter-
est-related barriers  

0 0 0 1 1 1 1* 1* 1* 1* 1 1 1 10 

6 
Communication and 
coordination-related 

barriers  
0 0 0 1* 1 1 1 1* 1* 1* 1* 1 1 10 

7 
Collaboration pro-

cesses-related barri-
ers  
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Organisational 

structure-related 
barriers  

0 0 0 1* 1* 1 1 1 1 1* 1 1* 1 10 

9 
Organisational cul-
ture-related barriers 

0 0 0 1* 1 1 1 1* 1 1 1 1 1 10 

10 
Organisational re-
source capacity-re-

lated barriers  
0 0 0 1* 1* 1 1 1 1* 1 1 1* 1 10 
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 11 Intrinsic barriers  0 0 0 1* 1* 1 1 1* 1 1 1 1* 1 10 

12 Profession-related 
barriers 

0 0 0 1 1 1 1 1* 1* 1* 1 1 1 10 

13 Knowledge-related 
barriers  

0 0 0 1 1 1 1 1 1 1 1 1 1 10 

Dependence power  2 3 1 13 13 13 13 13 13 13 13 13 13   
1* Transitivity link. 

Table A3. Conical Matrix. 
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Leadership-related 
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est-related barriers  
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6 
Communication and 
coordination-related 
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7 
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8 
Organisational struc-
ture-related barriers 

1 1 1 1 1 1 1 1 1 1 0 0 0 10 1 

9 
Organisational cul-
ture-related barriers 

1 1 1 1 1 1 1 1 1 1 0 0 0 10 1 
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10 
Organisational re-
source capacity-re-

lated barriers  
1 1 1 1 1 1 1 1 1 1 0 0 0 10 1 

Pe
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le
-r
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at

ed
 

ba
rr
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 11 Intrinsic barriers  1 1 1 1 1 1 1 1 1 1 0 0 0 10 1 

12 
Profession-related 

barriers 
1 1 1 1 1 1 1 1 1 1 0 0 0 10 1 

13 
Knowledge-related 

barriers  
1 1 1 1 1 1 1 1 1 1 0 0 0 10 1 
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rn
al

 b
ar

ri
er

s 

2 
Governance-related 

barriers  
1 1 1 1 1 1 1 1 1 1 1 0 0 11 2 

1 
Policies and legisla-
tion-related barriers 

1 1 1 1 1 1 1 1 1 1 1 1 0 12 3 

3 
Politics-related barri-

ers  
1 1 1 1 1 1 1 1 1 1 1 1 1 13 4 

Dependence power  13 13 13 13 13 13 13 13 13 13 3 2 1     
Level  1 1 1 1 1 1 1 1 1 1 2 3 4     

Table A4. Level partitioning. 

Elements Reachability Set Antecedent Set Intersection Set Level 
1 1 1,3 1 3 
2 2 1,2,3 2 2 
3 3 3 3 4 
4 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
5 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
6 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
7 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
8 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
9 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 

10 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
11 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
12 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
13 4,5,6,7,8,9,10,11,12,13 1,2,3,4,5,6,7,8,9,10,11,12,13 4,5,6,7,8,9,10,11,12,13 1 
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