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ABSTRACT

Introduction Interest in multisectoral policies has
increased, particularly in the context of low-income and
middle-income countries and efforts towards Sustainable
Development Goals, with greater attention to understand
effective strategies for implementation and governance.
The study aimed to explore and map the composition and
structure of a multisectoral initiative in tobacco control,
identifying key factors engaged in policy implementation
and their patterns of relationships in local-level networks
in two districts in the state of Karnataka, India.

Methods Social network analysis (SNA) was used to
examine the structure of two district tobacco control
networks with differences in compliance with the
India’s national tobacco control law. The survey was
administered to 108 respondents (n=51 and 57) in two
districts, producing three distinct network maps about
interaction, information-seeking and decision-making
patterns within each district. The network measures of
centrality, density, reciprocity, centralisation and E-I index
were used to understand and compare across the two
districts.

Results Members from the department of health,
especially those in the District Tobacco Control Cell, were
the most frequently consulted actors for information

as they led district-level networks. The most common
departments engaged beyond health were education,
police and municipal. District 1’s network displayed high
centralisation, with a district nodal officer who exercised
a central role with the highest in-degree centrality. The
district also exhibited greater density and reciprocity.
District 2 showed a more dispersed pattern, where
subdistrict health managers had higher betweenness
centrality and acted as brokers in the network.
Conclusion Collaboration and cooperation among
sectors and departments are essential components of
multisectoral policy. SNA provides a mechanism to uncover
the nature of relationships and key actors in collaborative
dynamics. It can be used as a visual learning tool for policy
planners and implementers to understand the structure
of actual implementation and concentrate their efforts to
improve and enhance collaboration.

.2 Upendra Bhojani,? Samntha Lobbo,® Susan Law,*°

Key questions

What is already known?

» Multisectoral collaborations are essential in efforts
to solve ‘wicked’ policy issues, as the solution lies
beyond the remit and resources of a single sector.

» Effective multisectoral collaborations rely, in part,
on efficient governance and implementation
mechanisms.

What are the new findings?

» This study provides a map of implementation struc-
tures in local districts, identifying key actors and re-
lationships among them.

» The district health department acts as the lead or-
ganisation in governing and steering the implemen-
tation of tobacco control programmes.

» Measures of network centralisation, density and rec-
iprocity at the district level can be used to indicate
interaction and information sharing across stake-
holders and government departments.

» Despite similar design and resources, the network
maps show variation in implementation across
districts.

What do the new findings imply?

» The mapping of key actors and their connectedness
offers a better understanding of implementation
structure and the interaction patterns that have im-
plications for governance practices.

» The identification of key actors (leaders and bro-
kers) and their role in these structures can provide
valuable insights on how to best deliver and monitor
interventions.

» Social network analysis can be a useful tool to anal-
yse the structure of implementation and help im-
prove intervention in multisectoral settings.

INTRODUCTION

The Sustainable Development Goals provide a
critical global perspective towards collabo-
rative action across policy sectors. *There
is a growing literature in health systems
research that emphasises the importance of
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multisectoral governance to address the social determi-
nants of health and to further the cause of achieving
equity.”® Multisectoral collaborations are complex and
dynamic, requiring multilevel systems action and are
often prone to conflict and tensions.” At the core, the
challenge lies in governance itself, where traditional hier-
archical command and control methods need to adopt
more coordinated, consensus-seeking mechanisms that
can engage multiple sectors and organisations.® Thus,
successful multisectoral action relies on coordination,
mediation of relationships, and the alignment of goals
and interests.’

Conceptually, networks—defined as a set of actors
connected to one another through one or more depen-
dencies—provide a useful frame for analysing gover-
nance in multisectoral policy settings. According to
Hjern and Porter,'’ policy and programme ‘implemen-
tation structures’ in multiorganisational settings often
serve as networks, as policies are rarely implemented by
a single organisation, but rather by subsets of organisa-
tions involved in the programme. These networks mani-
fest architectural complexity as they challenge traditional
hierarchal authority through the formation of horizontal
relations based on the exchange of resources and trust,
rather than top-down command and control mecha-
nisms.""™" Network structures focus on capturing the
patterns of relationships, self-organisation and emergent
properties for sustainability, thus providing a useful scope
to investigate social complexity and human agency.'* '°
Network mapping and analysis enables a better capture
of the complexity of multisectoral policy implementation.
Networks can enhance collaborative outcomes in service-
oriented groups and organisations,'®'” thus making them
suitable to be studied as a structural unit for multisectoral
policy that engages multiple sectors and stakeholders in
policy implementation.

Social network analysis (SNA) is a research approach
that can be used to examine implementation structures
in a multisectoral policy setting, as it seeks to characterise
and quantify the existence of specific types of relation-
ships or interactions between actors.'® It enables the anal-
ysis and mapping of patterns of relationships between
actors and their supporting actors in the network. In a
network, a tie (edge) between two nodes (actors) can
represent similarities (shared characteristics, member-
ship), interactions (communication, advice), social rela-
tions (kinship, affective, friendship) or flows (beliefs,
information, resources, personnel).'” An application of
this approach offers insights into the nature of relation-
ships in a system and the network structure of these inter-
actions.'” Such networks include formal roles grounded
in mandated institutional positions as well as the informal
self-organisational elements of individual actors that
expose the dynamics of interactions'® and make them
more challenging to assess in traditional evaluation
frameworks and methodology. SNA has been used in the
understanding of complex healthcare delivery interven-
tions, such as how healthcare staff adopt new practices,*

communicate,21 Collaborate,22 seek face-to-face advice
and perform joint learning.* More recently, its applica-
tion has been tested to understand levels of engagement
and network dynamics among participating sectors and
organisations in the planning of multisectoral nutrition
programmes.”* Thus, SNA provides distinctive methods
to map, measure and analyse how social relationships
within a network are established and evolve.* *

This study focuses on multisectoral policy implemen-
tation and governance, using the case of tobacco control
policy at the district (local) level in Karnataka, a southern
Indian state. Local-level implementation is critical for
policy success; moreover, being closer to the field, the
local level is better attuned to the need for the policy
adaptations required to suit particular contexts.”’ # In
this study, we focus on the composition and structure of
the multisectoral district implementation units by: iden-
tifying the key actors that provide support and steer the
tobacco control networks and describing how they relate
to other actors; examining relationships among tobacco
control actors at the district level based on their inter-
action, information-seeking and decision-making prac-
tices; and investigating the structure of tobacco control
networks by comparing across two district networks. Ulti-
mately, we provide a structural map of existing imple-
mentation networks and identify ways to intervene and
strengthen them. The study concludes by drawing lessons
on how SNA enables a better understanding of imple-
mentation structures and offers suggestions for health
systems actors to use SNA as an operational tool to assess,
monitor and intervene in the implementation of multi-
sectoral programmes at the local level.

METHODS

The case: National Tobacco Control Program

In India, tobacco control initiatives took a deliberate
step forward in 2003 through national legislation to
promote action on the prevention of tobacco use, known
as COPTA: The Cigarettes and Other Tobacco Products (Prohi-
bition of Advertisement and Regulation of Trade and Commerce,
Production, Supply and Distribution) Act, 2003. The National
Tobacco Control Program (NTCP) was initiated to aid
COPTA implementation across the country and create
awareness about the harmful effects of tobacco consump-
tion and facilitate strategies for prevention. In 2007-
2008, the NTCP was initially launched as a pilot, followed
by the release of an implementation guide in 2012 that
incorporated learning from the pilot and led to gradual
scaling up in other districts.” During the stepwise scal-
ing-up, the programme’s implementation was merged
with the National Health Mission’s overall efforts at the
district and subdistrict level to include detailed activi-
ties and the provision of required financial support. In
this study, we focus on two district levels in Karnataka, a
southern Indian state, as districts serve as the main imple-
mentation units of the programme across India. Below,
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we share the structure and activities of the programme at
the district level.

Structure

The NTCP has a three-tier structure at the national, state
and district levels. Each level has a tobacco control cell
with designated human resource and financial support.
At the state level, the cell is responsible for planning,
implementation and monitoring and is led by a state
nodal officer who is supported by a state consultant and a
legal consultant. However, the districts remain the unit of
implementation, where each cell is staffed with a district
nodal officer, district consultant, social worker and a
psychologist/ counsellor.”

Implementation activities

The activities at the district level focus on: (1) the
implementation and monitoring of the COTPA 2003 by
conducting information, education and communication
(IEC) activities, school programmes and enforcement of
COTPA by district teams (comprising health, education,
police, food and municipal officers), (2) the training and
sensitisation of representatives from police, education
and panchayati raj institutions (local governance institu-
tions), transport personnel, non-governmental organisa-
tions, health professionals, district enforcement teams,
(3) the review by district-level coordination committee,
led by a deputy commissioner or assistant deputy commis-
sioner of the district and (4) provision of tobacco cessa-
tion support.

Patient and public involvement
Patient and public were not involved

Study design
This survey developed in the study was part of a more
extensive mixed methods research project conducted

in Karnataka, India. The data was collected from two
districts, which were selected based on compliance
with the COTPA. We used the district compliance data
of 2018-2019, collected by the state antitobacco cell
(SATC). The compliance survey measures the imple-
mentation of sections 4, 5, 6(a), 6(b), of COTPA, which
relates to the prohibition of smoking in public places,
prohibition of advertising, promotion and sponsorship
of all tobacco products as well as prohibition of sale to
minors and near educational institutes. State-level imple-
menters use this survey to track and monitor the progress
of the programme across districts. We purposefully
selected two districts (table 1) in order to be as similar
as possible in all key salient areas expected to affect
policy implementation, but with different compliance
rates to allow for a comparative perspective in network
structure; one with greater (district 1) and another with
lesser (district 2) compliance. The selection of districts
was shared and discussed with the state-level team, and
their perception and experience of working with the
districts also supported the selection. In 2018, the NTCP
had been scaled-up across both districts, with the same
number of subdistrict units, staffing, administrative and
financial support. Both of the districts had established a
District Tobacco Control Cell (DTCC) by 2019.

We followed the three steps identified by Blanchet and
James® to use SNA in applied health systems research,
namely: defining the set of actors in the network;
collecting data using the survey and analysing the
structure.

Defining the actor set in the network

The first step was to identify the set of individual actors
in each of the district-level implementation networks. We
defined our network boundary (set of actors) a priori as
implementers and managers across different departments

Table 1 Characteristics of the two selected districts

Characteristics District 1 District 2
Administrative characteristics
Administrative units in district (subdistrict) 3 3
Distance from state capital (km) 383 50
Demographics*®
Population (million) 1177 1083
Area (sg/km) 3582 3516
Literacy rates (percentage) 78.69 69.22
Programme characteristics
Programme start date 2018 2018
Part of pilot phase of NTCP No No
District Tobacco Control Cell present Yes Yes
Allocation of financial and human resources under NHM Yes Yes
COTPA compliance High Low

*Data from Census 2011.

COPTA, The Cigarettes and Other Tobacco Products Act; NTCP, National Tobacco Control Program.
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and organisations engaged in the implementation of the
NTCP at the district level, including subdistrict officials.
We also included a medical college, a media representa-
tive and a non-governmental organisation that engaged
with the programme. We did not include educational
institutions, specifically primary and secondary schools,
as we focused on mapping actors with administrative
and/or managerial roles in implementation. The actors
were identified using a list shared by the department of
health thatincluded the details of the designated officers.
This list was verified and adapted with inputs from the
DTCC, as each district varied in terms of the departments
engaged with the NTCP. Additionally, district-level docu-
ments and circulars were reviewed to identify the actors
and their engagement with NTCP. The survey tool also
included an option to identify any other important actor
that was not on the list. After adapting the list, a final
actor set was available for each district.

Instrument and data collection

The second step was to define the relationships between
actors using a survey instrument, which included both
sociodemographic information and network informa-
tion. First, the survey covered demographic and socio-
economic information for each respondent, including
age, sex, highest academic degree, organisation, years in
the organisation, administrative position, years in posi-
tion and association with NTCP. Second, for the network
information, the survey instrument required the inter-
viewees to identify the individuals from the actor list
whom they interact with (for programme sensitisation),
and who they go to for information (implementation
assistance) and decision-making support (program-
matic or financial approvals). The tool was piloted with
respondents from three different departments, and the
survey tool was adjusted accordingly to each district
to capture the different engaged departments in the
tobacco control programme. The three specific network
interests (programme sensitisation, information-seeking
and decision-making) evolved during the tool piloting,
as they were defined as three broad categories of inter-
action defined by the implementers. Interaction relates
to general sensitisation about the programme, whereas
information-seeking and decision-making denote specific
purpose or reason behind the interactions, with respect
to the tobacco control programme.

The survey (online supplemental file 1) was admin-
istered to all the actors across different departments,
including the departmental heads with higher adminis-
trative ranks. In order to increase the response rate and
minimise missing data, SM and SLo administered the
survey themselves in person. The actor list was presented
to each participant, and they were asked to identify indi-
viduals with whom they interacted one-to-one, via face-
to-face or telephonic conversation, while working on
the NTCP in the preceding 12 months. The participants
could also name other actors not on the list but with
whom they had discussed the implementation of tobacco

control in the past year. The field work was facilitated by a
letter from state department of health, providing permis-
sion to conduct the study. This letter was further used
by the DTCC to inform the departments and respective
organisations about the study and the requested for time.
The overall study was also facilitated by the Institute of
Public Health, Bengaluru, which has engaged in tobacco
control in Karnataka for over a decade, and connected
the lead author to state and district-level networks.

Data management and analysis

Each participant in the survey was anonymised and
assigned a numerical identifier. The data were entered
onto an Excel spreadsheet, which was consolidated and
imported to R-Software (V.1.3.1093) and packages (I
graph and isnar) for analysis and generation of network
maps. To overcome the challenge of missing data, we
retained those members in the implementation network
who declined or could not participate but were mentioned
by other participants. However, their personal networks
and reciprocal relations were not included in the anal-
ysis. We calculated descriptive statistics on sociodemo-
graphic information collected, conducted sociometric
analysis and calculated network metrics and generated
sociograms from the network data. Table 2 describes
their analysis and selection, along with the significance
and utilisation in the multisectoral policy implemen-
tation network, drawn from network literature and its
application.'® 8157

RESULTS

In this section, we share the results from the analysis,
organised as follows': analysis of sociodemographic char-
acteristics across the two districts; and? sociograms (social
network maps) and network-level measures for (2a) the
interaction network, (2b) the information network and
(2c) the decision-making network in both districts.

Sociodemographic characteristics of actors across two
districts

The survey was administered to 108 respondents, 51 in
district 1 and 57 in district 2. Table 3 presents the charac-
teristics of the survey respondents. The survey response
rate was 89% in district 1 and 83 % in district 2. We observed
a difference in the departments that engaged with NTCP
in each district. District 1 had additional members across
judiciary, labour and other (medical college and media)
departments, while district 2 had additional members
from the Women and Child Development department.
The most engaged departments across both districts were
health, education, police and municipal.

Beyond these sociodemographic characteristics, we
collected data on NTCP engagement. Among the total,
four respondents from district 1 and two from district
2 stated they did not engage at any given point. These
six participants had delegated the programme task to a
junior official within their respective departments and
did not participate in the programme directly. There was
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Table 2 Describes the network measure, its interpretation and application for multisectoral implementation network in the

study

Measure Description Reasoning

Interpretation for inter-organisational/
multisectoral policy

Network-level measure

Degree The number of ties coming
from each node and/or actors in the network, whom
going to each node. people go to and who go to
others
Betweenness Nodes that link other These actors (nodes) act as a
nodes which are not linked ‘bridge’ connecting people who
themselves are not otherwise connected.
Isolates An actor not connected to  Indicates actors that are not
anyone connected to others in the
network. Connection to at least
one other person in the group
would be desired.
Reciprocity The extent to which ties are Indicates whether the
reciprocated. relationships are reciprocal.
Density Expressed as the number of Indicates cohesion in the

ties present divided by the network.

number of possible ties.

The extent to which the
network is focused on one
or a few actors.

Centralisation

The E-l index takes the
number of ties of group
members to outsiders,

E-l index

to other group members,
and divides by the total
number of ties.

A centralised network indicates
that one or few actors capture an information and resources flow through
important position.

Actors that are highly central
act as a resource in the network
(please see degree).

The extent to which actors
communicate with others
within (homophily) vs outside
subtracts the number of ties (heterophily) their group.

Identification of highly connected Key nodes (actors) act as leaders with

power, resources and the ability to
influence the network behaviour and
outcomes.

Identification of betweenness nodes can
facilitate collaboration between actors
within a network, as these nodes act as
brokers or connecters.

Ties among members of the network
ensure the flow of information/resources.
Identification of isolates can be useful

to identify measures to engage isolated
actors in the network.

Lower reciprocity indicates weaker ties.
Greater reciprocity indicates a mutual and
strong relationship.

Lower density levels indicate that the
network does not build ties or linkages
with other actors. Ties are required for
the flow of information or resources in the
network.

Higher centralization means that

one or few actors.

To increase network functionality,
engagement of key actors is necessary or
requires decentralisation.

Freeman’s normalised network
centralization can be used to compare
across networks.

Indicates intragroup communication and
exchange, related here to communication
across departments/sectors.

The value ranges from-1 (homophily/all ties
are internal to the group) to +1
(heterophily/all ties are external to the

group).

E-1, external-internal.

a difference observed in attendance for district coordi-
nation committee meeting and training in both districts.
District 1 had a higher attendance for training while
district 2 had a higher attendance for committee meet-
ings. Participants who had not received any training were
briefed on their role by their departmental superior or by
the district nodal officer for tobacco control.

Network-level measures and sociograms

District-level interaction network

The interaction networks mapped in figure 1 show nodes
(actors) as circles, and ties between them are repre-
sented as lines (edges). We used the in-degree centrality
measure, where the size of the node indicates in-degree

centrality, while the thickness of edges (ties) represents
how frequently they interact. The frequencies of inter-
action were used as weights. The key actors across both
networks were the DTCC members, especially the district
nodal officer, district health officer, district consultant
and subdistrict health officers. The centralisation was
higher in district 1 than district 2. Structurally, district 1
was more centralised with one main node (actor), whereas
district 2 had more nodes of similar importance. District
2 had a higher number of nodes with higher betweenness
centrality; these nodes that represent subdistrict health
managers can be referred to as broker nodes as they
connect other nodes to the network at the subdistrict level.

Mondal S, et al. BMJ Global Health 2022;7:e006471. doi:10.1136/bmjgh-2021-006471
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District
District1 2

Department of Health 17 19

Department of Police 6 9

Department of Transport 1 2

Legal/judicial 1 -

Department of Labour 2 -

Department of Panchayati Raj (PRI) 1 1

Others 2 -

By gender

Female 8 13

Minimum 24 28

Maximum 61 59

Higher secondary 2 1

Bachelor’s degree 23 17

PhD or higher degree 1 3

Duration of employment in the current
organisation (years)

Mean 17.85 14.6

Duration of employment in current
position (years)

Mean 4.5 4.41

Administrative position

Continued

District
District1 2
2.Administrative responsibility 26 30

Employment type

N
©
(&)}
w

Permanent

Yes a7 55

Duration of engagement (n=47) (n=55)

1-2 years 25 19

More than 5 years 2 8

Yes 29 46

Attended training in the last year (n=47) (n=55)

No 6 25

NGO, Non-Governmental Organisation; NTCP, National Tobacco
Control Program.

District 1 also had higher values of density and reci-
procity. We did not find any isolated actors in either
district, meaning that everyone is connected to some
network member. The interaction network was the largest
of the three networks.

District-level information-seeking network
Figure 2 shows the information-seeking networks across
two districts. Actors were asked to identify resources
for implementation within the network, including clar-
ification of guidelines, advice around planning COTPA
enforcement drives and training activities. During the
survey, several participants mentioned that they focused
on their specific assignment and did not seek information
about programme implementation. This information was
mostly sought by mid-level managerial staff responsible
for providing guidance to the field-level implementers.
The information-seeking map reveals a similar pattern.
The actors from the department of health remain central
in terms of providing information on the programme.
The most central nodes in the information-seeking map
were the same as in the interaction map. District 1 also
had a similar centralisation pattern, led by the nodal
officer, as previously noted. However, district 2’s informa-
tion network was led by district consultant, and brokering
roles for intermediate-sized nodes, representing subdis-
trict managers, were more distinct. We also observed two

(=2}
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Figure 1 Interaction graphs of the NTCP for both districts. NTCP, National Tobacco Control Program; Inf, Information and

Broadcasting; PRI, Panchayati Raj; WCD, Women & Child Development; NGO, Non-Governmental Organisation.

isolated pairs in district 1 and one pair in district 2. These
were the police and municipal department members,
who reached out to their own departments for informa-
tion support. The members of the DTCC were supported
by the SATC members to provide information support
across both districts.

District-level decision-making network

Figure 3 shows the decision-making network across two
districts. The respondents required inputs and approvals
to make decisions regarding financial and programme
planning. Very few actors in the district were identified
as having such a decision-making role. In district 1, we
observed a similar centralisation pattern for decision-
making, which corresponds to higher network centralisa-
tion, where the nodal officer was keyin providing decision-
making support to the network such as disbursing funds.
In district 2, the pattern of centralisation was diminished,
with more dispersed decision-making nodes. Here, the
subdistrict health managers played an essential role. We
also note that participants from the municipal, educa-
tion, health and police referred to their own department
for decision-making support. The central actors from the
health department, meanwhile, sought decision-making
support from the police and revenue department.

DISCUSSION

Our study identifies the structure of local-level implemen-
tation networks, key actors and their relationships within
the networks. In rendering the relationships between
actors more explicit, these network maps contribute to
better understanding network dynamics. In this section,
we compare the networks across the two districts to
understand the similar and different patterns observed
and discuss practical implications for researchers and

policymakers.

Network structure and district characteristics: cues about
programme compliance

We mapped, illustrated and studied the implementa-
tion network of tobacco control programmes across two
districts. We uncovered some similarities across both
districts. First, the actors most frequently engaged in the
programme were from the departments of health, educa-
tion, police and municipal. Second, health remained the
lead organisation, with high centralisation and key actors
from the district cells (DTCC), especially in interaction
and information-seeking networks. Third, district-level
health department leads relied on state teams for infor-
mation support. Fourth, a positive E-I Index indicates that
the DTCC built connections beyond their own depart-
ments to implement the programme. Finally, regarding

Mondal S, et al. BMJ Global Health 2022;7:e006471. doi:10.1136/bmjgh-2021-006471
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Figure 2
& Child Development.

decision-making support, we found that the most impor-
tant health actors relied on other departments such as
revenue and police.

We also found that the two districts differed with respect
to the departments engaged, the respective central actors
leading the networks, and network measures. In district 1,
the judiciary, labour, media and members of the medical
college were involved, while in district 2, women and
child development were engaged in the tobacco control
network. Across the three network maps encompassing
interaction, information and decision-making, a similar
pattern emerged for both districts. In the first district, the
nodal officer for tobacco control was the lead actor, well
connected to other members across the district. District
1 also produced higher values for density, reciprocity
and network centralisation. The second district revealed
the key role of sub-district health managers, beyond
the district team members, who were led by the district
consultant.

The differences identified between district networks
are indicative of a plausible explanation, which can help
pinpoint factors that affect compliance. District 1, the
more centralised network, had the potential for rapid

Information-seeking graphs of the NTCP for both districts. NTCP, National Tobacco Control Program; WCD, Women

diffusion of information, characterised by high reach-
ability to people in the network who can act as broad-
casters. The centralised networks also share more power
and influence with the central actors.” The network
lead for district 1 is the district nodal officer for tobacco
control, the designated lead for whole district who
formally implements and coordinates the programme
in the entire district. Thus, in such a case, if the central
actors are active and embrace the idea of networking
and working across departments, diffusion and coordi-
nation can be more effective. In district 2, the subdis-
trict health managers appear to play an important role
as they have high betweenness centrality in the network.
This indicates that the identified person or node plays
a significant part in allowing information to pass from
one part of the network to the other, especially with other
subdistrict members of the tobacco control programme.
We found they acted as bridges or brokers to the main
network as they facilitate the flow of information and
resources within the groups of people separated from the
main network.”® These actors can maximise a network’s
benefits by reaching actors and people who are difficult
to reach.” Engagement and participation from these
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Figure 3 Decision-making graphs of the NTCP for both districts. NTCP, National Tobacco Control Program.

brokered nodes can facilitate or inhibit joint action of the
actors within the network. These subdistrict managers are
not the designated or full-time members of the district-
level tobacco control team but are important managers
of information and resources at the subdistrict level coor-
dinating all health programmes. A more engaged partic-
ipation or allocating designated implementation roles
to these subdistrict managers may lead to an increased
cooperation and coordination among the participating
actors at the sub-district level.

Previous studies have shown that actors in a highly
centralised network, where most of the interaction is with
one or two key actors, completed tasks more easily and
effectively.” This may be related to the explanation that,
in a dispersed network, establishing chains of communi-
cation require more intensive efforts to involve, establish
and maintain the links.* A dense and reciprocal commu-
nication network can lead to higher rapport, cohesion
and trust™! and, hence, facilitate coordination to improve
performance. This can be beneficial in a complex
multisectoral policy environment, where the dynamic
setting needs effective, frequent and open channels of
communication between members of the network. As
the central tenet of multisectoral collaboration is rela-
tionship building, these dense and open information
channels can facilitate the mutual understanding, trust
and accountability needed to achieve shared goals and
opens up mechanisms to provide feedback on processes,

and potentially the adaptation required to identify and
achieve emergent needs.”*** Such observed patterns of
centralisation, density and reciprocity can help us under-
stand the structural differences we observed in the two
districts, enabling the identification of key nodes or actors
that can be effective and robust channels of communica-
tion to provide scope for better coordination.

Lead organisation governance—network management and
steering

In describing network governance, Kenis and Provan
identify three governance forms: participant governed,
lead organisation governed and governance by network
administrative organisations. The governance practices
we observed in tobacco control best align with lead
organisation governance. The department of health
leads the network governance, either through a central
role by the nodal officer for tobacco control and the
district tobacco consultant, or through a brokered role
by subdistrict managers. The lead organisation guides
the governance practices in part, by providing adminis-
trative costs, resources to enable coordination, and the
network’s goals are best aligned with their own goals.* In
India, the tobacco control programme (NTCP) primarily
nests within the department of health at the national and
state levels. Both levels contribute to the programme’s
financial and human resources. However, to promote
coordination across all departments, the head of district
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administration known as the district commissioner (from
the department of revenue) chairs the district-level coor-
dination committee and serves as chair for the overall
programme to provide guidance, ensure monitoring and
conduct performance review. Hence, in the decision-
making network, we observe that the health department
does rely on the revenue department to take program-
matic and planning decisions. Thus, in practice, the
health department leads and coordinates the tobacco
control programme and takes all operational decisions,*
but there is a need for cooperation and coordination from
other network members to reach their mutual goals. In
both districts, we noted that the key health department
actors had to make multiple connections with members
of different departments. A positive E-I Index in both
districts indicates they make connections beyond their
own department for programme implementation.

The measure of in-degree centrality is the most
frequently used network measure of opinion leader-
ship.*® At the district level, the tobacco nodal officer in
district 1 and the tobacco consultant in district 2 demon-
strate the highest in-degree centrality and influence in
providing guidance for implementation. These leaders or
central actors need to coordinate network-level activities
through network management, which broadly refers to
efforts and activities employed to bring in relevant actors,
implement joint efforts and enable problem-solving*’*
in order to fulfil network functioning. The importance of
network management” and the network manager role”!
becomes essential for realising network goals and actions.
The importance of network management and steering is
pronounced in India’s bureaucratic setup, which remains
very hierarchical and segmented, with departments
working in silos with limited avenues for integration.
As the ownership of the programme remains with the
health sector, these central actors can act as significant
information resources for implementation. This finding
is concurrent with the literature revealing how network
managers play significant roles in exploring innovative
ideas’ and in guiding interactions. Enhancing network
efficiency would require supporting and building capaci-
ties of network managers, both central actors and brokers,
to steer and guide the network. In addition to technical
knowledge, several authors have indicated a variety
of necessary skills for such managers. These include
network diagnostic skills, to reduce and manage uncer-
tainties in complex relationships,” and skills that enable
better comprehension of how to implement appropriate
network activities.”® Hence, further building such lead-
ership skills and supporting these leaders can enhance
network coordination and efficiency.

Implications for research, practice, and policy

As a means of mapping and exploring implementa-
tion of multisectoral coordination, SNA provides a
visual structural map of districtlevel implementation
network. A diagnosis in the form of a network map can
inform discussions about how different networks can be

strengthened. The results of SNA provide more explicit
descriptions or ‘mapping’ of key actors, relationships
and decision-making, offering insights into health system
leaders regarding effective implementation. In this study,
both districts relied on key central players for the diffu-
sion of innovation, knowledge and network interven-
tions.” ™ In district 2, we also identified health managers
who act as brokers and play a crucial role in coordination
and building linkages between different groups in the
system,”?” including the subdistrict level. Strengthening
these subdistrict manager’s role in network support and
cohesion can enhance participation of subdistrict stake-
holder that do not rely on central mediation.

The SNA approach can also provide a pragmatic
network diagnosis to facilitate the ‘rewiring’ of networks,
where decision-makers might consider intervening to
optimise relationships or connections; for instance, to
‘activate’ key actors who could engage with a greater
role in decision-making to enhance the potential of the
network.” Network metrics can provide insights into
the relationships, positions, structure and strength of a
network, so as to diagnose weaker relations/ties which
have not been fully utilised. Moreover, SNA can be used
as a learning instrument by state and district stakeholders
to study these districts as ‘learning sites’ for formalised,
continuous research and partnerships to promote contin-
uous learning and create an overlap between policy
development and implementation. Simultaneously,
this can also provide the scope for the improvement of
everyday practices at local level and to promote coopera-
tion and coordination for the programme by sharing the
visual network diagrams that build awareness and invite
different departmental partnerships.

SNA can be of value during pilot or developmental,
implementation and evaluation phase. During the early
phases of intervention, it can enable understanding of
complex implementation, by deciphering the networks
of multiple professionals and associated sectors. Using
the mapping exercise, it can help design strategies
considering the social context of programme members,
its delivery, determining the appropriate methods and
channels of communication needs and identify particular
change agents and opinion leaders to widen the outreach
of network. During the implementation and evaluation
phases, when coupled with a mixed methods design, SNA
can help analyse network as a whole system and at indi-
vidual organisational level. Thus, enabling identification
of points of influence to create and improve selected
strategies for a group or organisation. Therefore, SNA
as a tool can be adopted to diagnose, map, monitor and
intervene in complex multisectoral health programmes.

SNA is context sensitive,19 3 hence contextual knowl-
edge in designing the tool is crucial. The lead author
and coauthor (SM and SLo) spent 2months visiting the
districts, in order to establish relationships and observe
implementation activities. This led to an understanding
of the implementation context, activities and actors
engaged in the network. It was time intensive to seek
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appointments from various departments, especially from
the high-ranking district officers of each department.
The state and district tobacco control teams facilitated
this survey by providing the permission and making the
introduction to other departments. Thus, an SNA that
has multisectoral outreach will require a deep under-
standing of context, programmes and facilitation in the
collection and interpretation of the data. The emerging
findings were also shared with the state tobacco control
team, to help interpret the preliminary findings and
situate the research in context. The state team espe-
cially appreciated the following findings: (1) the visual
representation of the actors and departments engaged at
the district level, (2) the identification of most engaged
departments beyond health in both districts, (3) identi-
fying the key actors providing information and decision
support to the network and (4) recognising the variation
of network structure across the two chosen districts.

Limitations

The study also has several limitations. Out of resource
constraints, we mapped the networks at a single point
in time. While such a snapshot is useful, the networks
are indeed dynamic and studying them over time is
important to understand how networks evolve and what
shapes these networks. Similarly, while the quantitative
approach to SNA that depicts positions and transactions
across actors is useful, it falls short of capturing the qual-
itative nature of these relationships. We explored these
qualitative aspects in a larger study, the findings from
which are reported in a separate paper (Mondal et al,
forthcoming). We had high and comparable response
rates in the two districts we studied. Yet, we did miss out
on some of the actors, whose positions we depicted in the
networks but had no data on how they relate to others in
the network. The non-response in our study was mainly
due to logistical reasons, and the missing data were not
concentrated in any specific cadre of officers. While such
data could have enhanced our understanding of the
networks, it is unlikely that it would have changed our
findings substantially. Finally, while we find differences
in the network features across the two districts, and such
differences could be linked to the differences in the
programme implementation in these districts, our study
was neither aimed at nor designed to explain this asso-
ciation. Future research could potentially explore how
network features could explain such programme imple-
mentation scenarios.

CONCLUSIONS

Collaboration and cooperation among actors across
sectors and levels of governments are crucial for the
implementation of complex social policy/programmes,
especially in hierarchical bureaucratic systems with
limited opportunities for integration. In such scenarios,
SNA is very useful to create a visual depiction of actual
implementation structures that include key actors, their

departments and their relationships. SNA is also useful as
an analytical tool to inform policymakers and programme
managers about the entry points and strategies to inter-
vene in networks. Such network structures could poten-
tially help explain the results of policy and programme
implementation.
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