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ABSTRACT.  As urban ecosystem services have considerable impact on human well-being, sustain-
able management of urban green spaces is increasingly important. Previous studies indicate that 
involving civil society in governance might help overcome some of the many complex challenges 
involved. However, research so far rarely focuses on cities in the Global South, where most of the 
future population growth is projected to take place. In Bangalore, India, a network of citizens is 
working to monitor and protect greenery and other urban commons in streets and public spaces. 
This study combines interviews and social network analysis to describe the function and activities 
of this environmental movement. The results show a network with a core of more active and well-
connected members, and a large periphery of heterogeneous actors with some links to the core but 
few among themselves. The periphery is an asset for monitoring the fragmented urban ecosystem 
and provides a diversity of information, ideas and knowledge. However, as the group grows the 
sparsity of links outside the core complicates democratic participation and deliberation,  causing 
difficulties for consensus-building and decision-making. Results further show that the core group is 
less focused on collaboration with government city officials compared to similar cases in countries 
in the North. Instead, its ability to connect to local residents and civil society groups is of crucial 
importance for legitimizing claims and gaining support in campaigns. Understanding this “social 
legitimacy” could be crucial for the governance of urban social-ecological systems in the South.

Key Words: citizen activism; environmental movements; social-ecological systems; social network  
analysis; South Asia; urban ecosystem governance; urbanization.
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INTRODUCTION
Ensuring human well-being across the globe is becoming an increasingly urban affair. Since only a 
few years back, more than half of humanity lives in cities and that share is projected to increase 
even further  (United Nations 2010). This growth is expected to occur largely in groups of urban 
poor, which are also those who risk suffering the worst consequences of urban development  (UN 
Habitat 2008). Limited economic power is often associated with livelihoods that more directly rely 
on the provision of ecosystem services. For the urban poor, this implies substantial dependence on 
green areas within the cities (Millenium Ecosystem Assessment 2005).

Heavy human presence in cities increases the complexity of urban ecosystems. Use of approaches 
from different academic disciplines can benefit the understanding of social-ecological interactions 
(Grimm et  al.  2000).  Some argue  that  conventional  governance  institutions  are  inadequate  for 
addressing complex environmental issues, and suggest alternative arrangements (Dietz et al. 2003, 
Olsson et al. 2006, Galaz et al. 2011). Management involving local communities can often improve 
ecosystem conservation  (Berkes 2004), and studies have shown particular importance of citizens 
and user groups for the management of urban and residential  green areas  (Colding et  al.  2006, 
Cooper et al. 2007, Ernstson and Sörlin 2009). Understanding civic groups and informal citizen 
networks can therefore be a key to urban ecosystem management. Social network analysis, or SNA 
(Scott 2000), is a methodology for identifying and understanding structures formed by social rel-
ations, and relate these to resources, skills and performance (Borgatti et al. 2009). SNA has been 
applied to resource management (Carlsson and Sandström 2008, Bodin and Prell 2011), and it has 
proven to be useful for both describing how civil society organizations function (Diani and Bison 
2004) and how they can influence the protection of urban ecosystems (Ernstson et al. 2008).

A few studies (e.g. Crona and Bodin 2006, Stein et al. 2011) have used SNA to analyze ecosystem 
management in developing countries, but this research predominantly focuses on rural areas. To my 
knowledge, the present study is one of the first to use SNA in environmental research that focuses 
on the part of the world where urban challenges during the coming decades will be the greatest – the 
Global South.  This research imbalance is  problematic.  In countries in the North,  environmental 
issues are commonly discussed at all political levels, and non-governmental organizations are often 
capable of monitoring public institutions and private corporations. Applying lessons from such con-
texts to cities in the South would follow a questionable tradition of assuming that one particular 
kind of development and governance is best for sustainability (Lee 2006).

In an attempt to level this imbalance,  the present study aims to increase understanding of civil  
society movements regarding the protection of urban green areas, with a focus on developing coun-
tries and rapid urbanization. Bangalore, India, is one of the fastest growing cities in the world. Its 
struggle to accommodate infrastructure needs has serious consequences for the city's parks, lakes 
and other  green areas.  A citizen network was formed in 2005 as  a  reaction to  these and other 
problems. The group, which will go by the name of Green Life in this paper, is a loose network of 
organizations and individuals mainly held together by an email list with about 850 members. Green 
Life has mobilized street protests and physically prevented tree cutting, but also worked to raise 
public awareness and engage communities in issues affecting their neighborhoods. In addition to the 
concern for urban greenery it also addresses issues related to governance, urban planning, public 
transportation and various social concerns.

The performance of an environmental movement such as Green Life depends on its capacity for 
collective action at the network level, in order to address complex issues (Provan and Kenis 2007). 
Social relations form different network characteristics that can influence the group's performance. 
This study uses SNA to understand the structure of the Green Life network; however, SNA is not 
treated as an omnipotent tool that can explain all aspects of the movement – it is complemented 
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with  qualitative  interview  data  to  triangulate 
results and aid interpretation.

A  recent  study  of  a  collaborative  network 
addressing environmental governance (Galaz et 
al.  2011) suggests  four  levels  of  “polycentric 
order” that describe different levels of formal-
ized structure that a network can show (Fig. 1). 
The weakest form of order exists when only the 
basic function of networks is present: informa-
tion  sharing.  In  Green  Life,  this  is  evidently 
present  in  a the form of an email  list.  Often, 
such platforms  of  communication develop in-
formal  collaborations  between  a  few  actors. 
This requires trust and investments in stronger 
links (Fig. 1b). As such partnerships grow (Fig.
1c),  transaction  costs  rise  but  increase  the 
network's  capacity  to  coordinate  experiments 
and projects.  Actors who cannot invest in the 
costlier links risk being left out of the partner-
ships. The strongest form of network order re-
quires  high  investment  in  shared  understand-
ings and conflict management, but if successful 
it  can  help  a  network  synthesize  information 
and  address  complex  problems  (Galaz  et  al. 
2011).  In this  study,  the polycentricity frame-
work is  used  to  combine  interview data  with 
SNA results to discuss likely historical changes 
in network order and probable future scenarios.

Research questions
This study focuses on the following questions.

Q1.  What are the key functions of a civic movement working with urban environmental issues 
and governance of green spaces in a rapidly transforming city in the Global South?

Q2.  What form of organization do members perceive as more appropriate for the movement and 
its performance?

Q3.  What is the structure of the social network of the movement, and how do the structural 
characteristics fit with the movement's functioning and performance?

Q1 and  Q2  are  addressed  by interviews  with  active  members  of  Green  Life  (n=43)  and  non-
members that have interacted with the group (n=6). Q3 is addressed using interview results and 
SNA to describe relational patterns, relating results to social networks theory, and comparing them 
with results from Q1 and Q2. In addition, achievements and challenges described in this case are 
related to network characteristics found in previous research.

Thus, the study is a tentative response to calls for more empirical studies relating network structure 
to  co-management  of  natural  resources  (e.g.  Carlsson  and  Sandström 2008),  and  it  follows  a 
research theme of employing social network analysis to describe a social movements (Ansell 2003, 
Diani and Bison 2004, Ernstson et al. 2008). It will also address issues raised by researchers in the 
study area, directing attention to the importance of including local actors in management of urban 

3

Fig. 1. Illustration of networks with weaker (a, b) 
to  stronger  (c,  d)  polycentric  order.  While  (a) 
consists of simple communication links indicated 
by dotted lines, (b) complements this with some 
formal  collaboration,  shown as solid links.  The 
shaded  areas  in  (c)  show  several  partly  over-
lapping  collaborations  and  experiments,  while 
the  (d)  network  is  the  most  ordered,  with  for-
mally tied key actors, several joint projects and 
established rules of engagement. From  Galaz et 
al. (2011).



ecosystems  (D’Souza and Nagendra 2011). The goal is to increase understanding of the specific 
challenges  for  protecting  urban  greenery  in  the  context  of  heavy  urbanization  and  extensive 
physical transformation in the Global South.

BACKGROUND
Studies  from countries  in  the North suggest  that  environmental  movements  tend to be focused 
around  a  relatively  small  but  densely  connected  core,  with  a  larger  number  of  more  sparsely 
connected peripheral actors who interact more with the core than each other  (Ansell 2003, Diani 
and Bison 2004, Ernstson et al. 2008). In such networks, core actors are typically connected both to 
each other and to periphery actors, while the periphery is only connected to the core (Borgatti and 
Everett  1999).  It  has  been suggested that  environmental  movements  benefit  from this  structure 
because the core is able to interact with decision-makers and the political process at a higher level 
than the periphery can (Diani 1995, Hahn et al. 2006, Ernstson et al. 2008). In Stockholm, Sweden, 
the core of an environmental movement benefits from its links to the periphery as these provide 
political  legitimacy  when  the  core  actors  meet  with  politicians  (Ernstson  et  al.  2008).  That 
movement therefore differs from a typical core-periphery network, since links are also directed to 
the periphery from the core. Collaboration with state representatives can however be controversial, 
as activists sometimes fear that it will co-opt or deradicalize a movement's members (Ansell 2003).

While these studies can provide interesting empirical comparison, there is also a need to determine 
what is relevant for the present case. The influence of structure on the performance of a network 
depends on what the network needs in order to function. For a simple information sharing network, 
this would at least include having effective internal communication, members that freely take part 
in interactions, and an ability to sustain itself. These basic functions correspond to three concepts 
identified by Newig et al. (2010) in the context of environmental governance: a) information trans-
mission,  allowing members to  easily access information and knowledge; b) deliberation,  which 
allows actors to participate in exchange of ideas and opinions without being held back by back-
ground or power relations; and c) resilience, where the network maintains a level of redundancy in 
terms of resources and relations in order to withstand disturbances.

Although the word “governance” might seem incompatible with the idea of networks as voluntary, 
non-steered interaction, studying  governance of and coordination within movements is important 
for understanding their performance. It also uses the network itself as the unit of analysis instead of 
focusing on individual actors (Provan and Kenis 2007). That said, it is worth noting that asymmetric 
power distribution is quite common in environmental networks  (Lowe and Goyder 1983), but it 
does not necessarily imply a formal hierarchy in the conventional political-administrative sense 
(Carlsson and Sandström 2008).

Keeping this in mind, network governance theory can provide further insights on what an environ-
mental movement might need to consider. Provan and Kenis (2007) describe three basic tensions in 
social networks:

• Efficiency versus inclusiveness.
Ensuring  participation  for  all  members  takes  time  and  resources,  particularly  in  larger 
networks. Bypassing principles or formalities can improve efficiency, but excluding mem-
bers  might  reduce  their  commitment  to  the  movement,  which  in  turn  reduces  network 
effectiveness.

• Internal versus external legitimacy.
Members whose interests are not represented by the network as a whole might question its 
legitimacy, which needs to be balanced against the sometimes conflicting interests of the 
network itself, needing external legitimacy to influence partners and opponents.
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• Flexibility versus stability.
Flexible structures improve adaptability but are difficult to sustain. Stability improves both 
efficiency and both types of legitimacy. Combining flexibility and stability is possible but 
requires continuous reassessments.

The relations between these basic functions and social network structure are outlined below. Based 
on previous research on network functioning (Burt 2000, Reagans and Zuckerman 2001, Newman 
and Dale 2005, Bodin et al. 2006, Provan and Kenis 2007, Carlsson and Sandström 2008, Newig et 
al. 2010, Prell 2011), this paper uses two broad categories of network characteristics: those that 
affect network cohesiveness, and those that affect network heterogeneity. These characteristics are 
described in the corresponding subsections below, and their influence on network functioning and 
performance is summarized in Table 1. Since this study focuses on the network level, factors that 
concern individual actors are only included if they are deemed crucial for the understanding of the 
network as a whole.

Cohesiveness

A network is more cohesive when its actors are well-connected to each other, either directly through 
links  or  indirectly via  other  actors  (Prell  2011).  Cohesiveness  indicates  redundancy,  since high 
cohesiveness means that no actor is crucial for overall network connectivity (Burt 2000).

Density
High network density increases cohesiveness. It facilitates information sharing by reducing the need 
for intermediaries and the risk for distortion. High density also increases trust between members 
(Burt 2000) thus lowering the cost of interaction and collaboration (Reagans and Zuckerman 2001). 
On the other hand, more densely connected nodes tend to act alike and therefore risk making the 
same mistakes simultaneously  (Bodin and Norberg 2005). Repeated interaction produces similar 
experiences, knowledge and ideas, reducing a dense group's diversity. Mutual norms risk closing the 
network to new ideas, reducing its capacity to adapt (Bodin et al. 2006, Newig et al. 2010).

Centralization
Although possible to measure in different ways, centralization essentially shows the tendency of a 
single or a few actors to be more central than all other actors in the network (Freeman 1979). By 
connecting other members they increase network cohesiveness, and by synthesizing information 
and coordinating activities this core improves the network's ability to solve simple problems and 
react to changes in the environment. However, decentralized networks allow more actors to access 
information and resources,  which can improve learning  (Bodin et  al.  2006).  Decentralization is 
therefore often an asset  for solving complex problems,  common in environmental  management 
(Crona and Bodin 2006). Decentralized groups often also attract more members (Provan and Kenis 
2007).

Heterogeneity
Density sometimes  comes  at  a  trade-off  with  heterogeneity.  If  a  network is  both  cohesive  and 
heterogeneous, some argue that it will gain social capital and improve effectiveness  (Burt 2000, 
Carlsson  and  Sandström 2008).  Network  heterogeneity  can  consist  of  members  with  different 
attributes but is also affected by some structural network features, described below.
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Table  1. Network characteristics and their influence on movements. Bonding links is listed with 
density, as such links are usually found in networks with high density, and have similar effects. 
Modularity and bridging links are also related, but affect the network partly differently.

Network feature Positively related to Negatively related to

Cohesiveness

Density,
Bonding links

Deliberation – Improved as members are more well-
connected (Newig et al. 2010).

Information transmission – More direct links reduce 
risk of distortion (Burt 2000, Newig et al. 2010).

Resilience – Dense groups have more redundant 
links (Bodin et al. 2006, Newig et al. 2010).

Trust – High connectivity promotes group identity 
and solidarity (Burt 2000, Bodin et al. 2006).

Adaptive capacity – Reduced if established 
relationships become too fixed (Bodin et al. 
2006, Newig et al. 2010).

Heterogeneity – Might decrease if high 
connectivity leads to similar mindsets (Bodin 
et al. 2006, Carlsson and Sandström 2008).

Centralization Adaptive capacity – Central positions enable 
leadership (Bodin et al. 2006, Newig et al. 2010).

Efficiency – Centralization improves coordination 
(Bodin et al. 2006, Provan and Kenis 2007).

External legitimacy – Central actors can represent 
the network to external parties (Provan and Kenis 
2007).

Information transmission – Messages easily pass to 
all members through a well-connected core (Newig 
et al. 2010).

Deliberation – Power imbalances reduce 
equal opportunities (Provan and Kenis 2007, 
Newig et al. 2010).

Internal legitimacy – Decentralization often 
preferred by members (Provan and Kenis 
2007).

Learning – Less experimentation with one 
central core (Bodin et al. 2006).

Resilience – The network depends on a small 
core to not fall apart (Newig et al. 2010).

Heterogeneity

Size Learning – More members usually means more 
sources of information (Newig et al. 2010).

Resilience – Actors who leave can more easily be 
replaced (Newig et al. 2010).

Adaptive capacity – More difficult to 
collaborate when more members need to be 
reached (Bodin et al. 2006).

Efficiency – More members take more time 
to coordinate (Provan and Kenis 2007).

Information transmission – More members to 
reach, longer distances (Newig et al. 2010).

Deliberation – Improved by moderate size increase, but more problematic after a certain point. 
Exchange of ideas is most effective in groups of 8-15. Deliberation in large groups can be possible 
if members work in smaller subgroups (Newig et al. 2010). 

Modularity Heterogeneity – Network subgroups can develop 
independently (Bodin et al. 2006).

Learning – Different sets of knowledge encourages 
learning and innovation (Newig et al. 2010).

Resilience – Groups risk becoming isolated 
if key actors are lost (Bodin et al. 2006).

Trust – Less direct connections create 
distance between actors (Bodin et al. 2006).

Bridging links Adaptive capacity – Channeling new resources and 
opportunities increases network adaptability 
(Newman and Dale 2005).

Heterogeneity – Actors with unique links can 
increase a network's information and resource 
diversity (Carlsson and Sandström 2008).
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Size
Heterogeneity is positively related to network size, both by having more potentially diverse actors, 
and  through the  capacity  to  develop  partially  separated  subgroups.  It  might  seem desirable  to 
increase size in order to have more resources, volunteers and support, but there are some important 
drawbacks. Since the number of potential links increases exponentially with every new member, 
large groups often have lower density than smaller ones. As a consequence, trust can be difficult to 
maintain, especially if centralization is not increased to maintain cohesiveness  (Provan and Kenis 
2007). As noted above, centralization is often not preferred by members.

Networks therefore sometimes have to choose between trust and efficiency, especially if members 
are unable to meet and coordinate face-to-face regularly and easily in order to maintain trust and 
participation. If such activities are reduced to improve efficiency and lower costs, there is a risk that  
some actors are excluded and thereby become less committed. One option is to shift to a structure 
with more central coordination, suited for large numbers and less dense trust. This can either take 
the  form  of  internal  leadership,  which  often  evolves  spontaneously,  or  by  members  actively 
deciding to engage an external administrator (Provan and Kenis 2007).

Modularity
A network's  diversity  can  also  come  from having  a  structure  that  includes  partially  separated 
subgroups. This can generate different perspectives and a broader understanding of processes, parti-
cularly important for learning and dealing with complexity (Bodin and Crona 2009). However, if 
there is not enough exchange between the different groups, or if the diversity is very high, modu-
larity can reduce trust in a network and even cause conflicts (Bodin et al. 2006, Newig et al. 2010).

Cohesive subgroups consists of actors that are densely connected to each other but not to the rest of 
the network. Another way of grouping members is based on structural equivalence, which means 
that several actors have similar relations to the rest of the network. This approach generates blocks 
that are not necessarily cohesive, but are likely to have similar functions in the network (Prell 2011) 
and can be expected  to  act  and react  somewhat  similarly  (Borgatti  et  al.  2009).  Having many 
structurally equivalent actors is also an indication of redundancy in the network (Burt 2000).

Bonding and bridging links
Related to both categories of network characteristics is the concept of bonding and bridging links. 
This terminology is used by Newman and Dale (2005) and will remain for this article, though other 
references describe the same phenomena in a slightly different way. Bonding links are found in 
closed, tightly linked groups and contribute to strong local trust, but social norms can also reduce 
diversity, lower trust to outsiders and thereby constrain experimentation and innovation  (Newman 
and Dale 2005). This is similar to network cohesiveness, particularly density.

Similarly, bridging links are related to network 
modularity, as they connect otherwise separa-
ted  actors  or  subgroups  (Bodin  and  Crona 
2009), like in the open network in Fig. 2. Such 
bridges  can  channel  unique  resources  and 
opportunities  across  the  network,  thereby 
strengthening overall adaptability. This is also 
described as spanning structural holes. At the 
actor level, it is often considered advantageous 
to have links that span structural holes, giving 
access to more resources  (Burt 2000, Reagans 
and Zuckerman 2001, Borgatti et al. 2009).
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Fig. 2. Two simple networks, the open one having 
several structural holes, while the closed one has 
few. From Borgatti et al. (2009).



Reagans and Zuckerman (2001) have pointed out the difference between local and global structural 
holes. This distinction is useful to explain Burt's (2000) claim that there need not be a contradiction 
between network heterogeneity and effectiveness. Local structural holes mean that a group's density 
is lower, while global structural holes indicate that the group is disconnected from other, external 
groups  (Reagans  and  Zuckerman  2001).  This  distinction  is  used  in  this  thesis  to  differentiate 
between modularity and bridging links. Modularity means that there are local structural holes and 
thus subgroups present within a network. Bridging links, on the other hand, span global structural 
holes and thereby connect the network to external groups. Both modularity and bridging links con-
tribute to network diversity and heterogeneity, one by promoting internal variation, the other by 
connecting to groups outside the network.

Bridging links can improve monitoring of an ecosystem by connecting the network to otherwise 
isolated  sources  of  ecological  information  (Bodin et  al.  2006) such as  local  residents  and user 
groups in a specific area  (Ernstson et al. 2008). For  Carlsson and Sandström (2008), sustainable 
management of common resources benefits most from a network that is centralized with a densely 
connected group of core actors while also having individuals with links to external resources and 
information  (Carlsson  and  Sandström  2008).  While  Burt  (2000:368-369) concludes  that  well-
functioning  teams  need  “network  density  inside  the  group  combined  with  bridge  relationships 
spanning structural holes outside the group”,  Newman and Dale (2005) more cautiously observe 
that both bridging and bonding links are needed, but the balance between them is crucial. Crona and 
Bodin (2006) conclude that it might not be possible to find a single optimal model for each case; a 
more appropriate strategy should be to use social network analysis to identify crucial issues that 
need attention given the structure of a particular network.

Case study
Bangalore is the capital of Karnataka State on the 
South  Indian  peninsula.  The  Greater  Bangalore 
City  Corporation,  locally  known  as  Bruhat  
Bangalore  Mahanagara  Palike or  BBMP,  was 
formed in 2006 and is the main local government 
structure.  BBMP administers  one  of  the  fastest 
growing cities in the world (Sudhira et al. 2007): 
the past century has shown exponential population 
increase  (Fig.  3),  reaching  8.4  million  in  2011 
(Government of India 2011). More than a third of 
these people are immigrants coming mainly from 
rural areas in Karnataka, which indicates a strong 
urbanization  trend  in  the  state.  However,  many 
also  come from other,  primarily  urban,  parts  of 
India.  This  might  be  attributed  to  the  recent 
expansion of Bangalore's IT industry,  employing 
about a third of the country's IT workforce and for 
which  the  city  is  often  called  India's  “Silicon 
Valley” (Sudhira et al. 2007).

The  IT  boom  does  unfortunately  not  seem  to 
benefit  all.  One  in  four  Bangaloreans  live  in 
households classified as poor, often in slums or other settlements where provision of basic services 
is inadequate. Simultaneously, Bangalore has more vehicles per inhabitant than in any other Indian 
city.  Not  only do these  conditions  put  great  pressure  on  the  city's  infrastructure  and resources 
(Sudhira et al. 2007), they also indicate considerable social inequalities.
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Fig.  3. The population growth rate in Banga-
lore is increasing. Based on data from Govern-
ment of India (2011) and Sudhira et al. (2007).
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As a consequence of the growth in Bangalore's population and economy, the city's geographical 
boundaries are also expanding. The jurisdiction of the newly formed BBMP sometimes overlaps 
with that of other agencies at state and city level. Administrative reforms, unclear responsibilities 
and spatial  expansion create  complicated and sometimes problematic  governance arrangements. 
Local ecosystems such as lakes were often previously managed by local rural communities, but 
with urban expansion many of these have been taken over by BBMP or other authorities. Several of 
Bangalore's lakes have been converted to other land uses and much of what remains is seriously 
mismanaged or just not managed at all  (Sudhira et al. 2007, D’Souza and Nagendra 2011). Other 
public spaces to suffer from these changes are the many trees found in parks and along streets, the 
urban greenery which once made Bangalore known as India's “Garden City”. Trees are cut for road 
widening or other infrastructure projects. Since guidelines and policies for the management of green 
spaces are lacking, the largest and oldest trees are gradually being replaced by smaller species that  
are easier to maintain but provide less shade, air purification, local cooling and other ecosystem 
services (Nagendra and Gopal 2010a, 2010b).

These changes have not gone by unnoticed, and many Bangaloreans participate actively in different 
civil society organizations. Green Life is one example of such active citizenship. It was initiated in 
2005 as a reaction against encroachment on urban greenery.  After protests and legal action, the 
BBMP was ordered by a court in late 2005 to start consulting Green Life every time a tree is to be  
cut  (The High Court  of  Karnataka  2005).  Soon thereafter,  plans  to  privatize  lake  management 
caused strong protests among activists and local residents. Again, members of Green Life initiated a 
legal  process  that  eventually  stalled  the  privatization  plans  (Sudhira  et  al.  2007,  D’Souza  and 
Nagendra 2011).

Current governance structures seem to be all but helpful for these efforts to protect urban greenery. 
It might appear like BBMP is the one main actor, but a number of parastatal authorities are partially 
in charge of urban planning, forest management, lake development and other aspects of the city's 
administration. Enforcement of land use regulations is dysfunctional. Although a national initiative 
exists to increase community participation, in Bangalore the old top-down mode of public admini-
stration has continued without involving the public  (Sudhira et al. 2007). Despite some important 
achievements, Green Life therefore seems to be facing considerable challenges.

METHODS
This study uses both quantitative and qualitative data analysis. In this chapter, the methodological 
design is outlined and discussed.

Social network analysis
SNA emerged and developed in several social science re-
search  fields,  a  process  summarized  by  Borgatti  et  al. 
(2009). Using a network approach to study human popu-
lations implies conceiving of “social structure as patterns 
of  specifiable  relations  joining  social  units”  (Marsden 
1990:435). A social unit, often called actor or node, can be 
either an individual or a group. Relations between nodes, 
called  ties  or  links,  are  assumed  to  be  definable  and 
measurable. Links can be directed, meaning that one actor 
indicates  a  link  to  another  who  may  or  may  not  reci-
procate  that  link;  or  undirected,  if  two  actors  are  con-
nected  bilaterally,  e.g.  through  marriage  (Prell  2011). 
Networks are often represented as graphs (Fig. 4), which 

9

Fig. 4. In this network graph, there are 
two geodesic paths from A to C, and 
since B is located on both it is said to 
be ”between” A and C.



is a set of points and lines typically representing the nodes and ties of the network; between each 
pair of points there may or may not be a line that connects them. A “path” is a series of lines that 
connect  any two points.  The distance of a  path is  the number of lines it  consists  of.  A point's 
“closeness” indicates the total distance it needs to reach all other points. The shortest path between 
two points is called the “geodesic”. Points that are on the only or on all the geodesics of any two 
points  are  said  to  sit  “between”  them.  A point  with  high  betweenness  sits  on  many  network 
geodesics; in  Fig. 4, node B has the highest betweenness and would split the network into two 
components if it  were removed.  The “degree” of a point is the number of lines connected to it 
(Freeman 1979), which means that in Fig. 4, node A has a degree of 1, B=3, and C=2. If links are 
directed, both out-degree and in-degree of a point can be measured (Hanneman and Riddle 2005).

Definitions and boundaries
Delimitation  is  particularly  important  in  SNA since  it  deals  with  both  actors  and  relations. 
Boundaries  that  exclude one  actor  might  also  affect  another  that  is  included,  if  there  is  a  link 
between them crossing the boundary (Marsden 1990). To reduce this risk in the current study, six 
key  informants  with  important  knowledge  of  Green  Life  were  identified:  one  is  the  present 
unofficial coordinator of Green Life; the second had that task during the movement's first years; 
another three are representatives from each of Green Life's three main member organizations; and 
the final key informant is the field supervisor for this project, also a member of Green Life. Their 
input was included as a safeguard criterion for defining active members, described below. Green 
Life's members are both individuals and organizations, but to have comparable network nodes I 
define a node as an individual, letting member organizations be represented by persons working for 
them.

A common method for setting network boundaries is to let its members determine the extent of the 
network (Hanneman and Riddle 2005). However, there is no official definition or consistent view 
among respondents of who is a member of Green Life. Marsden (1990) identifies three methods for 
defining network members, based on different criteria: (1) attributes, (2) events, and (3) relations. 
This study uses a combination of all three methods to identify a coherent network for the SNA; this  
is referred to as “the GL network” or simply “GL”, while “Green Life” refers to the broader move-
ment.

A relevant basic actor attribute (1) is to be subscribing to the Green Life email list (1a). This gene-
rates over 800 possible members. Among these, active members to be included in the GL network 
qualify by meeting at least one of four additional criteria:

• Actor attribute (1b): being or having been appointed to specific administrative tasks.

• Participating in events (2): taking part in information exchange by sending at least 1% of the 
emails on the list.

• Social  relations  (3):  being  mentioned  at  least  1  time  (mean=3.3,  standard  deviation 
(SD)=5.9, max=36) as a most important contact of another active member.

• Safeguard criteria  (S):  being mentioned by a  key informant  as someone who should be 
included in the study.

Thus, an “active member” of Green Life is defined as an individual that meets criterion (1a), and at  
least one of criteria (1b), (2), (3) or (S).  Each active member is represented by a node in the GL 
network, and this network is defined as consisting of these nodes and no other.

Along with nodes and boundaries, network analysis requires clear definitions of links  (Marsden 
1990). Links can be either the amount of actual interaction between people, or be the ties that actors  
themselves report having to other actors. Studying people's perception of their world rather than 
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their actual world often makes more sense for predicting their behavior  (Diani and Bison 2004, 
Borgatti et al. 2009). Since Green Life is largely a network based on informal connections, object-
ive measurement of all interactions is neither realistic nor feasible. Therefore, my study focuses on 
the links that network members themselves see as their most important. More specifically, each link 
is a directed tie from one actor to another, where the “sender” sees the “receiver” as one of her most  
important contacts in the network. This definition might seem vague, but studies have shown (see 
Marsden (1990) and references therein) that people often do better when it comes to recalling who 
they typically and most commonly interact with, rather than individual relations within a specific 
time frame. Typical and common interaction fits well with the aim of describing GL's network 
structure.

After nine months on the email  list  and three months in the study area,  conducting about fifty 
interviews and interacting personally with people within and outside Green Life, I am confident in 
claiming that I have identified the most active members of the movement. I had no indications of 
any group of people that are active and see themselves as members of Green Life without meeting 
the criteria listed above, and therefore argue that the chosen methodology has high validity.

Data collection
A small initial study was carried out to get a broad understanding of Green Life and to identify 
active members according to criteria (1b) and (2). This predominantly web-based research focused 
on information and activity in the email  list  and in social  forums. 11 people were identified as 
having particular tasks (1b), ranging from moderating the email list to being listed in social forum 
as administrators or conveners for focus groups. 19 people each sent at least 8 emails from August 
2011 to January 2012, thereby exceeding 1% of the circa 750 emails sent during that period (2). 40 
people were mentioned as a most important contact at least once during interviews (3). The key 
informants suggested 11 individuals (S), 6 of which were not members of the Green Life email list. 
Since these individuals failed to meet criterion (1a) they were not included in the SNA. However, 
they were still  interviewed as representatives of citizen groups, conservationist groups, environ-
mental organizations, state and city officials, to give an external perspective on Green Life, for 
triangulation purposes.

The final sample includes 43 GL members and 6 external actors. Several members qualified by 
more than one criterion. Another 7 identified active members either declined being interviewed or 
could not be reached, but since they qualified by the set criteria they are still included in the SNA. 
This gives an overall response rate (86%) that is similar to previous SNA studies  (Ernstson et al. 
2008, Stein et al. 2011) and acceptable as long as analysis is not focusing on individual nodes. The 
data is therefore deemed to have sufficient reliability for carrying out the SNA.

The 49 interviews were made during a three months stay in Bangalore 2011-2012. Most of them 
were done face to face, but for 7 interviews phone or internet-based communication was used on the 
respondent's request.  Use of chat interviews was prioritized over emails,  to achieve “rapid turn 
takings”,  making  the  interview  more  similar  to  face-to-face  meetings  (Kvale  and  Brinkmann 
2009:149). All interviews were carried out in English, one interviewee at a time. Respondents were 
able to chose the time and place, and almost all accepted the use of a voice recorder. Interview time 
varied from about 15 minutes to over 2 hours.
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Table 2. Main themes during interviews.

Theme Type of questions asked

Personal information Name, Occupation, Geographical origin, etc.

T1. Respondent's 
involvement in Green Life

What is Green Life?

What issues is Green Life working with?

When and why did you join Green Life?

What issues are you mainly concerned with now?

What are your reasons for being a member of Green Life now?

T2. Most important 
contacts

Who would you say are your most important contacts in Green Life, regarding the issues 
you are most concerned with?

Are there people outside Green Life that you also consider to be similarly important? 
Who are they?

T3. Relation to groups 
outside Green Life

What is your level of interaction with
- environmental groups? (local, national, international)
- urban cultivation groups? (e.g. tree planting, gardening, urban cultivation)
- nature groups? (e.g. bird-watching, trekking, other outdoor activities)
- citizen groups? (e.g. resident welfare associations, human rights groups, urban activist 
groups, other)
- researchers? (e.g. ecology, natural science, social science, technology, other)
- city authorities? (e.g. planning & development, transport & infrastructure, water 
management, other)
- state authorities? (e.g. forestry & environment, public health, pollution control, other)
- news media? (papers, TV, radio)
- cultural groups? (e.g. theater groups, musicians, artists, other)
- discussion forums? (on or off the Internet)
- other groups?

T4. Green Life's 
performance

What are Green Life's most important achievements?

What are the main challenges – internally, externally?

What do you think is needed to deal with these challenges?

Interviews  were  carried  out  using  a  scripted  interview  guide  including  themes  and  suggested 
questions,  represented  in  Table 2.  Acknowledging the potential  problem of  interviewing across 
cultures  (Kvale  and  Brinkmann  2009:144-145),  the  interview  guide  was  tested  and  reviewed 
beforehand by three native Bangaloreans of different backgrounds. Interviews were carried out in a 
semi-structured  manner,  without  determining  the  sequence  of  topics  and addition  of  follow-up 
questions beforehand  (Kvale and Brinkmann 2009). One exception is the T3 questions (Table 2), 
regarding relations  to  groups outside  Green Life.  This  part  was in  in  most  cases  answered by 
respondents themselves using a questionnaire, either at the end of the interview or when the topic 
arose. The questionnaire could also have included the T2 questions by adding a list of Green Life 
members  for  the  respondent  to  choose  from.  However,  since  850  names  are  too  many  for 
recognition methods (Erickson and Nosanschuck 1983), and since circulating lists of activists can 
be sensitive, the more common method of self-reported relations based on recall was used. As this 
study is concerned with actors' most important relations, recall is not an inferior method compared 
to recognition (Marsden 1990).
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Being the main source of data for this study, the interviews have several purposes. First, qualitative 
information about members' perceptions about Green Life's functioning is needed to answer  rese-
arch questions Q1 and Q2. Second, data on each actor's contacts is needed to perform the SNA and 
answer Q3.  To avoid important contacts being left out because they are seen as non-members of 
Green Life, interviews also included questions about contacts outside the group.

Third, attribute data for each actor is an important component in assessing network heterogeneity 
(Carlsson and Sandström 2008). Attributes include general background data but also information 
regarding  particular resources that each actor might have access to through bridging links. In T3 
(Table 2) the levels of interaction with external groups were valued, in most cases by interviewees 
themselves, giving a “1” for having interacted with a particular type of group, “2” for having a 
friend in one, or “3” for belonging to such a group themselves. Although a blunt tool in individual  
cases, this approach provides a set of data to make a simple estimate of how knowledge, skills and 
connections are distributed across the network.

Perhaps most importantly, the qualitative data is crucial for triangulation of what social network 
theory says about the structure of the GL network. This study applies SNA in a new context, which 
can generate unexpected results. Unclear causality adds further complexity to the problem: does the 
network's structure influence its performance, or is performance affecting its structure? Or are these 
factors interdependent? Can an actor's social environment explain all her actions, or are individual 
goals a more important factor (Degenne and Forsé 1999)? Qualitative information will not provide 
definitive answers but can facilitate sense-making and interpretation of the SNA.

Analysis
Data on relations is compiled in an adjacency matrix, where every one of the 50 GL members has 
one row and one column each. An actor's row contains a “1” in every cell corresponding to some-
one mentioned as an important contact, and a “0” in all other cells. A second matrix contains with 
attribute data, where each GL member has a row and each column corresponds to one attribute. 
Cells in the attribute matrix contain the specific values and measures for each actor, including data 
from interviews but also calculated SNA metrics. Both the adjacency and the attribute matrices are 
analyzed using computer software Ucinet and Netdraw (Borgatti et al. 2002). Calculations of statis-
tical variance are done using Microsoft Excel 2007. Table 3 gives a summary of measures used for 
the different network functions identified in the Background chapter. 

The qualitative data from interview notes and recordings were summarized and subsequently coded. 
Coding is based on issues and topics frequently brought up by respondents themselves, in order to 
enable quantification that still captures some of the “fullness of the experiences and actions studied” 
(Kvale and Brinkmann 2009:202). Topics are grouped into three categories: Green Life's function-
ing, Green Life's role for its members, and Green Life's role in society. A quantitative compilation is  
made of the number of respondents that expressed the same opinion on each topic, to tease out 
general tendencies among respondents. The coding of the topics also provides a link to the quali-
tative data in the interviews, enabling both the compilation and SNA results to be directly related to 
respondents'  statements.  Further,  qualitative  data  is  used  to  create  a  narrative  describing  Green 
Life's history and how it has evolved, based on responses where little or no disagreement existed 
among interviewees.
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Table 3. Methods used to measure and analyze network characteristics.

Network feature Measure Comment

Density,
bonding links

The number of present links divided by the 
number of potential links (Prell 2011).

Density can be a problematic measure of overall 
cohesion if there are subgroups in the network 
(Marsden 1990). Therefore, density is calculated 
for both the network as a hole and for different 
subsets of actors.

Centralization Calculation of to what extent high centrality is 
concentrated to one or a few nodes (Hanneman 
and Riddle 2005):

- Degree centrality, the number of links for each 
node.

- Betweenness centrality, the number of 
geodesics that each node is on.

- Closeness centrality, the distance from each 
node to all other nodes (Freeman 1979).

Degree affects communication.

In-degree indicates popularity.

Out-degree indicates involvement or 
independence.

Betweenness is related to brokerage and control.

Closeness affects efficiency.

(Freeman 1979, Prell 2011)

Modularity Betweenness centrality, see above.

Community structure method (Newman and 
Girvan 2004).

Hierarchical clustering according to structural 
equivalence (Hanneman and Riddle 2005).

If the network has several subgroups, betweenness 
indicates what actors are connecting them.

Community structure indicates subgroups of more 
densely connected actors.

Structural equivalence identifies blocks of actors 
with similar roles.

Size Number of nodes.

Diameter of the network: maximum geodesic 
distance (Hanneman and Riddle 2005),
and average geodesic distance.

Geodesic distances, together with density, give an 
idea of how reachable nodes are in the network.

Bridging links Level of interaction with groups outside the 
network (Carlsson and Sandström 2008).

Indicated by respondents on the T3 questionnaire 
(Table 2).

RESULTS
This chapter presents the findings of the study. Green Life's history according to members is briefly 
outlined as a backdrop and context for the following results. Next, the first two research questions 
are addressed in a summary of the group's activities and what functions that respondents find impor-
tant. Lastly, the third research question is answered in a presentation of the GL network and its 
structural features.

Green Life has gone through a number of changes and events since it started about seven years ago. 
A time-line showing activity in the email list gives a context for the results presented in this section 
(Fig. 5). The  dashed line indicating the number of subscribing members provides an interesting 
analogy  for  the  general  impressions  from  interviews  regarding  Green  Life's  history  (a  more 
extensive description is included in Appendix 1): the network started slowly but steadily gained 
momentum during the first four years, had some victories in different issues; then in a reaction to  
the construction of a metro line in 2009, it mobilized and quite abruptly grew at an unprecedented 
rate, expanding into social media and creating focus groups for different topics. However, unable to
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Fig. 5. The past seven years described using data from Green Life's email list. Squares represent the number of emails sent each month, and the dashed 
line shows the total number of subscribers to the email list at any given point, excluding members that have left the list. The triangles represent the 
dates when the interviewees of this study joined the email list, divided into core and periphery members as identified by the SNA, explained in the 
main text. 46 of the 50 actors in the GL network were identified on the email list, the remaining 4 are not included in this figure.
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prevent the metro plans from being carried out, many were left disappointed and activities settled 
down to some extent. Although the group is still attracting new members, some momentum is lost 
and the future is uncertain.

The interviewed members  of  Green Life  are  quite  diverse  in  terms  of  age,  gender,  profession,  
background and level of involvement (see Table A2.1 in Appendix 2). However, all interviewees 
spoke  good  to  excellent  English  and  most  had  occupations  associated  with  some level  higher 
education, which can be interpreted as a lack of diversity in terms of social class. Many respondents 
explicitly mentioned Green Life as being a middle-class network that addresses different urban 
issues but has some difficulties with connecting to and involving groups such as migrant workers 
and slum inhabitants. The dependence on an Internet-based forum in English also contributes to this 
problem.

A majority of the respondents talk of Green Life in positive terms. It performs a crucially important 
function in Bangalore and is in many ways unique, albeit not perfect. Many interviewees touched 
on topics that are particularly interesting for this study (summarized in  Fig. 6) and worth com-
menting:

Green  Life's  most  commonly  mentioned  achievement  is  raising  public  awareness  and  putting 
environmental issues on the urban agenda. Since Green Life started, there has been a shift in public  
opinion, media reports and authorities' behavior. Open consultations for major public projects are 
now expected, and it has become more common to question what type of development is desirable. 
Green Life is more well-known and local residents contact its members for help. Still, the mindsets 
and low awareness of both decision-makers and the general public are often mentioned as problems 
that need continued attention.

Interaction with external groups is important; most crucially Green Life depends on local residents 
and groups for support  in  campaigns.  Contact  with policy-makers  is,  on the other  hand,  rarely 
mentioned as important. It is sometimes even questioned, although other members think it should 
increase, opposing what they see as a sometimes confrontational stance by Green Life.

During its  first  years  and to  some extent  still  today,  the network functioned as an information 
channel for monitoring illegal tree felling in the city. With members across Bangalore it has eyes in 
many neighborhoods that report if public spaces or greenery is being encroached upon. Green Life 
thus functions similarly to the movement described by  Ernstson et al. (2009), where small-scale 
development is prevented mainly with the aid of local actors and user groups. In such situations, 
Green Life also functions as a support, giving new members instructions on how to approach autho-
rities and officials, what permits to ask for, etc.

Information sharing, accessing knowledge and learning are also brought up by many interviewees 
as important benefits of Green Life. The group's internal discussions and member diversity are seen 
as assets,  although sometimes also problematic.  Many different issues are discussed on the list, 
from nuclear power and slums to street vendors' rights and tree planting, and opinions can vary con-
siderably. Lack of consensus sometimes complicates decision-making, but almost all of the more 
active members mention a spirit of like-mindedness and largely shared values in the most active 
group.

The by far most commonly mentioned problem and issue that needs improvement is the lack of 
active members. Compared to the early years, the number of people on the email list is quite high, 
but most of these do not find the time to come to protests, court hearings and other activities. A part  
of the problem seems to be a lack of motivation and feeling of frustration when goals are not 
reached. As a consequence, a small group is often left doing a lot of work, and several see Green 
Life's ability to just sustain itself as one of its major challenges.
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Fig.  6. Interviewees' opinions regarding Green Life's functioning, its role for its members, and its role in society. Bars in the left chart indicate the 
number of respondents that agreed or disagreed to each statement, while the right chart shows how many respondents viewed each aspect of Green 
Life as problematic, important or in need of change.
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Notably often, members bring up the structure of the network – or rather, the absence of it. Green 
Life is “a loose network”: unregistered, open for anyone, and without any formal leadership. Many 
consider  this  to  be  a  part  of  the  very  idea  of  Green  Life,  and  fundamental  for  democracy, 
participation and transparency. Simultaneously, the looseness is causing problems and is contro-
versial  to  some,  as reaching consensus  among the many diverse members can be complicated. 
Stressing the importance of accountability, members in the smaller more active group are reluctant 
to go ahead without a mandate to represent the larger group. Simultaneously, less active members 
mention uncertainty of what Green Life actually stands for. Still, most members – both those more 
and those less active – emphasize that  the looseness is  an inherently good thing.  Some almost 
reluctantly bring up the idea that that some, albeit limited, level of formalization might be necessary 
to move forward.

Social network structure
Social relations in the GL network are illustrated as a network graph in Fig. 7. Despite low density, 
all actors are quite closely connected in terms of geodesic distance. This is explained by a high 
centralization, where most actors send links to a core of very densely connected nodes. Testing for 
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Fig.  7. The GL network consists of 50 nodes. 48 of them are connected in a single component, 
while 2 are isolates. The 7 members who were not interviewed are represented by diamond-shaped 
nodes. Node color indicate whether actors belong to the network core or periphery, as described in 
the main  text.  Theoretically,  2,450 directed  links  could  exist  in  the  network,  but  only 165 are 
present which implies a low density at 0.0673. Still, geodesic distances are relatively low: no pair of 
nodes in the main component has more than 5 links (mean=2.30, SD=0.80) between them if the 
direction of the links is disregarded. Reciprocal links are indicated by thick lines.



core-periphery structure partitions nodes into one group of 8 core nodes and another group of 42 
periphery nodes (fitness=0.535), indicated by node color in Fig. 7.

Typical core-periphery networks have more 
links going from the periphery to the core 
than the other  way,  and density is  usually 
higher  in  the  core  (Borgatti  and  Everett 
1999). A simplified version of the GL net-
work (Fig. 8) shows that this is exactly the 
case; the density in the core group is over 20 
times higher than in the periphery.  Testing 
the network for community structure reveals 
no  clearly  identifiable  cohesive  subgroups 
outside  the  core;  the  highest  modularity 
value,  partitioning  the  network  into  19 
groups, is at 0.174 which is rather far from 
the desirable 0.3-0.7  (Newman and Girvan 
2004). Though a poor fit, the fact that this partition places all core actors in the only large subgroup 
supports the notion of a core-periphery structure in the network.

Comparing the average centrality values of nodes in the core with those in the periphery reveals a  
statistically significant difference for all types of centrality (Table 4). Degree and closeness values 
are highly centralized (64.7% and 68.4%), facilitating communication and efficiency in the core 
(Freeman 1979). Betweenness, indicating brokerage and power, is more evenly distributed in the 
network (15.2%), and as the Newman-Girvan test for community structure revealed no subgroups, 
betweenness  is  of  little  importance.  Out-degree  values  are  not  particularly centralized (18.1%), 
which is expected since respondents were asked to name only their most important contacts – few 
mentioned  more  than  5-10.  Contrarily,  in-degree  shows  the  highest  centralization  (68.1%), 
indicating that a small number of actors are the most important contacts for most of the network's 
members.

Structurally equivalent actors usually have similar roles in networks (Hanneman and Riddle 2005). 
Hierarchical clustering of structurally equivalent actors (see Fig. A3.1 in APPENDIX 3) reveals one 
block corresponding almost perfectly to the periphery position, meaning that most nodes in the 
periphery possibly have similar functions in the network. The clustering also reveals a second block 
with one periphery and five core actors, that are also more structurally similar to each other than to 
others. This leaves four nodes: three from the core and one from the periphery. They show little  
structural equivalence to each other or to any other actors, which means they probably have quite 
different roles in the network (Prell 2011). All four happen to be among the top five actors in terms 
of degree and closeness centrality. This study does not analyze individual nodes, but it is important 
to note that the most central actors of the network are structurally dissimilar and thus seem to have 
different roles or functions.

Network members and connections to outside groups
GL members have quite wide variety of links to organizations, groups, institutions and other stake-
holders in society, as  Fig. 9 shows.  Not surprisingly, most of the network's members (>30) have 
close ties to environment and citizen groups consisting of either their own involvement or of having 
friends in these groups. Although many interviewees also report interactions with city authorities, in 
most cases this consists of occasional contact rather than any closer relationship. State authorities 
seem even more distant,  with weaker links dominating and no members personally involved or 
working there.
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Fig.  8. The  GL network has  a  core  of  very well-
connected actors, where the density is over 10 times 
higher than the network average (0.067).



Table 4. Centralization in the GL network is particularly high for degree, in-degree and closeness 
centrality. Means for the core and periphery groups are compared using statistical t-tests, which 
show that the differences between the positions are statistically significant for all types of centrality.

Centralization GL network (n=50) Core (n=8) Periphery (n=42) T-test (df=48)

Mean (SD) Mean (SD) Mean (SD) t Stat  P value

Degree 64.7% 5.56 (+5.88) 14.75 (+9.60) 3.81 (+2.45) 6.58*** 3.25 10-8

In-degree 68.1% 3.30 (+5.86) 12.00 (+11.0) 1.64 (+1.65) 6.00*** 2.47 10-7

Out-degree 18.1% 3.30 (+2.71) 7.25 (+2.38) 2.55 (+2.04) 5.83*** 4.57 10-7

Betweenness 15.2% 29.2 (+90.2) 111 (+213) 13.69 (+20.8) 3.00** 0.00424

Closeness† 68.4% 208 (+22.1) 188 (+12.9) 212 (+21.4) -3.07** 0.00359
† For calculation of closeness centralization, means and variance, the two nodes with no links where excluded. The  
sample was therefore missing 2 values: GL network (n=48), core (n=8), periphery (n=40) and t-test (df=46).
* = p < 0.10, ** = p < 0.05, *** = p < 0.001.

These connections are bridging links from Green Life to the society that it is trying to influence. 
Members that are well-connected can provide resources that are important for the network's per-
formance. Such bridging links can be located visually in network graphs. In Fig. 10a-d, the strength 
of the connections to citizen groups, nature groups, media and authorities are indicated by the size 
of each node. As established above, many actors have strong ties to citizen groups, and  Fig. 10a 
shows that this connectivity is distributed quite evenly across the network. Links to nature groups, a 
resource for ecosystem monitoring,  are also common. Ties to news media are more sparse and 
consists mostly of knowing friends, but worth noting is that most of the core actors, six of eight, 
know someone in  that  sector.  More than  Fig.  9,  Fig.  10d makes it  apparent  that  contacts  with 
authorities are quite sparse, even when city and state levels are combined. In other cases (cited 
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Fig.  9.  The number of  GL members (n=43) that  reported some connection to  different  groups 
outside Green Life; personal involvement in another group provides a strong connection, while 
having a friend relation indicates some connection, and only having interacted means that a weak 
connection exists. There is no statistically significant difference between actors in the core and 
those in the periphery (lowest P value=0.296, df=41).
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above) environmental movements seem to rely on core actors for political influence, but in the GL 
network these are just as weakly connected to decision-makers as the peripheral actors.

Network graphs can be a useful illustration of brokerage, exemplified by the two nodes encircled in 
Fig. 10a. The larger periphery actor is clearly personally involved in some citizen group, while the 
barely visible core actor has no such connections of its own. However, since the core node is able to 
span a local structural  hole  (Reagans and Zuckerman 2001) it  is  important  for the network by 
linking it to the well-connected periphery actor.

DISCUSSION
The creation of the Green Life email  list  in 2005 was part  of a reaction to threats to not only 
Bangalore's famous greenery but also social and cultural values. Initially, the basic function of the 
network was what Newig et al. (2010) call information transmission, which also corresponds to the 
most basic form of network order shown in Fig. 1a (Galaz et al. 2011). The protests, campaigns and 
legal  processes  that  followed  during  the  initial  years  indicate  the  emergence  of  informal 
collaborations in the network (Fig. 1b). Success in some cases, combined with an open structure 
without  hierarchies,  gradually attracted more members.  With increased confidence and support, 
members invested more volunteer time, which resulted in stronger partnerships and campaigns. This 
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Fig.  10. Connections to citizen groups (a) are strong and evenly distributed in the GL network, 
indicated by node size. As the two encircled nodes show, such resources sometimes rely on brokers 
to be connected to the larger network. Several links to nature groups (b) are present, while media 
contacts (c) mainly consist of friend relations. Notably, GL network members are quite sparsely 
connected to authorities, even when both state and city bodies are combined (d).



culminated in the protests against the metro construction in 2009. Hundreds of people joined the 
list, doubling its size in only a few months. Around this time several focus groups were created to 
work on specific topics, making it similar to the third level of network order depicted in  Fig. 1c. 
However,  the efforts  only managed to achieve minor  modification of  the metro plans,  not  dis-
continue  the  whole  project.  Many had  hoped  for  a  more,  and  the  following  years  show clear 
similarity to what Galaz et al. (2011) describe as a fatigue, when collective efforts have exhausted 
resources, giving little or nothing in return and the unifying goal has disappeared. Having grown 
into larger numbers than before the metro campaign, high link density became too costly to main-
tain and as a consequence the network order shifted back to the type shown in  Fig. 1b. Informal 
collaborations are still happening in addition to the information exchange, although on a smaller 
scale. For a volunteer-dependent network with no funds, the investments needed to uphold stronger 
network order might be untenable in the long run.

Present network structure and functioning
A smaller set of actors can more easily uphold dense connections (Provan and Kenis 2007), which 
is currently the case in Green Life. There, they form the central group in a core-periphery type net-
work,  where  average  link density is  low but  peripheral  actors  are  still  relatively easy to  reach 
because they are connected to someone in the core. The network is held together, but is dependent 
on a handful of actors who cannot easily be replaced; low density in the periphery and low struc-
tural equivalence among the most central actors indicate vulnerability and lack of resilience (Burt 
2000), which is also reflected in interviewees' concern for the group's ability to sustain itself and to 
activate more members.

The current network structure also has strengths, however. The high density in the core improves 
local trust, solidarity and group identity, which is explicitly mentioned by core members, and al-
though theory suggests a risk of the core closing itself to the rest of the network, excluding new 
perspectives and ideas (Bodin et al. 2006), this does not seem to be happening in Green Life. On the 
contrary, core members are open for reform and innovation. Both groups of members have bridging 
links to outside groups, that can channel information, knowledge and other resources into the net-
work.  This  combination  of  core  density  and  surrounding  bridging  links  could  be  particularly 
important for well-functioning networks (Burt 2000, Carlsson and Sandström 2008, Ernstson et al. 
2008). 

Inclusion and internal legitimacy
Being “a loose network” is an almost defining trait of Green Life, according to members. With no 
formal leadership, membership requirements or concrete goals, it is open for anyone to join and 
take part in shaping. Especially more active members mention democratic ideals of participation 
and transparency as fundamental for the network,  and to some the open and loose format even 
seems more important than the actual outcomes. This encourages deliberative exchange of ideas and 
opinions (Newig et al. 2010) but can become a challenge for efficiency as a network grows larger 
(Provan and Kenis 2007). This seems to be what is taking place in Green Life; vibrant discussions 
are  common in  the  email  list,  but  as  consensus  is  difficult  to  reach,  decision-making becomes 
complicated. In the case described by Galaz et al. (2011), actors with fewer resources and less time 
available  were unable to  attend meetings  and collaborate  as much as  others.  Many Green Life 
members mention similar obstacles for their participation. In fact, this inability to achieve active 
participation from more members is the most frequently mentioned problem by respondents.

Meanwhile,  the  more  actively working members  hesitate  to  move forward because there  is  no 
mechanism for representation. This is a reasonable concern; ignoring peripheral members might 
reduce a commitment  (Provan and Kenis 2007) that in Green Life already seems to be low. If 
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groups in the periphery end up being excluded, resources they could have contributed with might 
also be lost, as observed by (Ernstson et al. 2008). The ambition to keep the group loose and with-
out formal structure has the consequence that no governance mechanisms are present to deal with 
the larger numbers. This is a dilemma as the looseness attracts both members and new ideas, but  
also makes it difficult to make use of either of them.

Key functions of an environmental citizen network in the urbanizing Global South
Green Life  has  particularly strong bridging links  to  citizen  groups,  a  crucial  asset  to  establish 
legitimacy in local communities and be able to operate in different parts of the city. It also widens 
the capacity to monitor urban greenery as this extension of the network can gather more information 
for, and channel more ideas into, the Green Life network. Similarly, the strong links to discussion 
forums and researchers are likely to add information and new perspectives on particular issues. 
Many respondents  view Green Life  as  an important  source of  information  and discussion,  and 
acknowledge the diversity of its members as an asset.

Bridging links  thus  illustrate  the  importance  of  specific  network  characteristics  for  three  basic 
components  of  Green  Life's  functioning  in  Bangalore:  information  exchange,  urban  ecosystem 
monitoring, and social legitimacy.

Information exchange
Green Life is, and has always been, an information network. With only a few hundred members in a 
city of millions, in a group without formal arrangements or regular meetings, the email list is the 
focal point. In some ways it even replaces the need for formal arrangements, as it implies a direct  
connection between all subscribers. Information is available to all members, and distorting or with-
holding pieces of information is difficult once an email is sent. The number of respondents mention-
ing information  sharing, discussions and learning as important benefits from Green Life indicate 
that information transmission can be effective even if increasing network size reduces density. The 
list is a likely explanation for this. Ideally it also enables deliberative interactions, where anyone 
can participate in discussions. Unfortunately there are two prerequisites with serious implications 
for poorer and less educated groups: access to Internet, and an ability to read and write in English.

Urban ecosystem monitoring
One major reason why an information network is and was needed is to coordinate work to prevent 
ecosystem degradation.  Green Life's  members  live  and work in  different  parts  of  the city,  and 
emails regarding trees marked for cutting, lake renovation or development projects encroaching on 
a park regularly appear amongst other discussion topics. This intelligence network is crucial for a 
small group of active members, as it not only enables the coordination of protests or phone calls to 
the right people, it also generates data for legal cases and long-term campaigning. Information can 
also  go from the  core  to  the  periphery,  as  when members  channel  support  and instructions  to  
citizens on what their rights are and what permissions are required for tree felling.

Social legitimacy
The role of Green Life's core actors regarding interactions with government bodies differs from that 
of  cores  in  other,  similarly structured,  environmental  movements  (Ansell  2003,  Ernstson et  al. 
2008). Whereas such cases show cores as providing links between network peripheries and political 
processes, the connection with city and state officials is just as weak for Green Life's core as its 
periphery. In fact, strong links to authorities are more uncommon than to any other societal group, 
and almost no one mentions it as being something important. The reason for this is not clear; it 
might be the case that Green Life has a particularly confrontational approach due to a lack of trust  
for authorities,  or  perceives  the threat  mentioned by  Ansell  (2003):  that  collaboration risks co-
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opting  members.  Another  explanation  could  be  that  the  government's  lack  of  participatory 
approaches in governance and urban development simply excludes citizens from decision-making 
and planning. Whatever the explanation, the need for political legitimacy in the core in order to 
carry out activities, as for the network described by  Ernstson et  al.  (2008), seem to be of little 
importance in this case.

Instead, I propose that Green Life is dependent on a kind of “social legitimacy”, where contacts  
with local communities are needed for awareness raising campaigns, collaborations on a specific 
issue, or to have a general partnership for exchange of information. Contact with local communities 
is  mentioned as  important  more often  than  contact  with any other  type  of  group (Fig.  6),  and 
analysis of bridging links show that it is the most common group for GL members to be involved in, 
apart from discussion forums (Fig. 9). Only a tiny fraction of Bangaloreans are members of Green 
Life, and since relocating is often problematic it makes sense to be able to mobilize support locally, 
in the specific problem areas. The rapid urbanization, implying a high amount of residents with 
origin outside the city, also suggests that support from some communities might be hard to achieve 
unless there is a personal connection. Thus, with the ongoing changes and challenging conditions of 
urbanizing  cities  in  the  Global  South,  where  governance  structures  are  less  inclusive  for  civil 
society and population dynamics more dramatic than in the North, social legitimacy could be a key 
factor for the protecting urban greenery.

CONCLUSION
Green Life's ambition to have a loose and open structure attracts a variety of members and promotes 
discussions  on different  subjects,  but  the lack of formal  leadership causes some instability and 
uncertainty. A central dilemma lies in the tension between inclusiveness and efficiency, as the group 
risks outgrowing itself and becoming too caught up in internal discussions. If reforms to improve 
efficiency  are  implemented  without  representation  and  accountability  in  mind,  members' 
commitment might be reduced. This does not presently seem to be a serious threat, as openness and 
democracy still are important for the group's core members, and the email list might be a tool to  
facilitate a deliberative process also regarding network governance.

This study shows that Green Life contributes to the protection of urban greenery, and facilitates the 
involvement  of  citizens  in  urban  governance  by  providing  a  collaboration  platform and  most 
importantly a network of information exchange. The movement is strongly linked to different civic 
groups and in order to function it is dependent on a social legitimacy in local communities, rather 
than a political legitimacy among government officials. In a context where conventional governance 
structures  are  unable  to  keep up with  urban development,  and where  rapid  changes  threaten  a 
fragmented  urban ecosystem,  Green  Life  and  its  connections  to  the  city's  civil  society  groups 
certainly have an important function for social and ecological sustainability.
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APPENDIX 1

Summary of Green Life's history
Apart from the results presented in the main text, interviews provided substantial information about 
Green Life as a movement, presently and in the past. This has not been recorded elsewhere and is 
important for the understanding of the group's functioning. As with any story told by fifty different 
individuals,  there  are  some inconsistencies  and different  perspectives.  Some main events  about 
which there seems to be little disagreement are worth mentioning.

What was going to be called Green Life started in 2005 as a spontaneous reaction against city 
authorities' decision to fell a number of trees along different streets of Bangalore. The stated reason 
was road widening, which was argued to ease the increasing problem of traffic congestion. Some 
trees were felled, but many saved by citizens in hands-on actions such as tree climbing.

Protesters mobilized though their personal friend and family networks, and a wide variety of groups 
came to the streets. However, most seem to have been from the English speaking middle class, who 
has some problems with connecting to and including people from less privileged groups of society. 
Although Green Life's real name is in the local language Kannada, virtually all communication in e-
group that was started in April 2005 is in English.

Three organizations were particularly active in backing the movement from the start:

• ORG1, a not-for-profit trust working with environmental and social justice;

• ORG2, a group of lawyers questioning conventional law practice and working with social 
and economic justice; and

• ORG3, a citizen initiative focusing on a number of urban issues such as corruption and 
governance.

A Public Interest Litigation, PIL, was filed in 2005, arguing that the city had no right to cut trees 
without  permission  from the  Forestry  Department  of  Karnataka  State.  In  a  High  Court  order 
referred to as an important success by several interviewees, the city authorities were ordered to not 
only seek this permission, but also to invite Green Life for consultation before touching any trees.

While the initial  protests  focused on protecting trees,  the environmental focus has always been 
complemented with a more holistic view of the urban situation – relating trees to road widening, to 
infrastructure development,  traffic problems, pollution,  overpopulation, sustainable development, 
corruption and governance. A second PIL was filed protesting the city's privatization of lakes, and 
although the case is still not settled, the privatization projects have been stalled indefinitely.

In 2009, Green Life managed to mobilize its largest protests. Due to plans to construct an over-
ground metro line, trees in one of Bangalore's oldest parks were threatened. As is show in the time-
line in  Fig. 6 in the main text, activity both in terms of sent e-mails and new members peaked 
during two spring months that year. Although the metro plans were modified and much of the park 
saved, the project as a whole could not be stopped which many saw as a kind of defeat.

During the last one or two years activities have slowed down. Despite – or according to some, 
because – Green Life's considerable growth in terms of members, there has not been any large 
campaigns since the metro protests. There is a group of 6-8 people that meet weekly to work on 
issues related to accessibility in public transport and conditions for pedestrians. ORG1 is presently 
more involved in Green Life than ORG2 and ORG3 are, and is still engaged in legal processes 
related to tree felling and lake privatization; however this work is happening more in parallel to than 
as a part of Green Life's activities.
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Table A2.1. Profile of respondents, both members of the GL network and other, external, inter-
viewees.

Attribute Interviewed GL members 43 Non-members 6

Gender distribution Female
Male

13
30

Female
Male

2
4

Connection to Bangalore Bangalorean since birth
Bangalorean since long (10+ years)
Bangalorean since recently
Living outside Bangalore

21
8
11
3

Bangalorean since birth
Bangalorean since recently

5
1

Age group (estimated) 25-40 years
41-60 years
61-80 years

25
16
2

25-40 years
41-60 years
61-80 years

1
4
1

Involvement in/relation to 
Green Life

High (active daily or weekly)
Medium (monthly/irregularly)
Low (some few rare events)
Passive (only reads e-mails)

9
4
20
10

Previous member
Have collaborated
Have interacted
Only knows of the group

1
2
2
1

Field of work Research
Other/unknown
NGO
IT
Law
Education
Engineering
Media
Medicine

9
8
7
4
4
3
3
3
2

State/city administration
NGO
Other
Medicine

2
2
1
1

30



APPENDIX 3

31

Fig. A3.1. Dendrogram illustrating structural equivalence among nodes in the GL network, based on 
Euclidean  distances.  Triangles  represent  network  actors  and  are  colored  according  to  core  or 
periphery position, as described in the main text. At the level indicated by the dashed line, one block 
captures all but two peripheral actors, meaning that these are somewhat similiar in terms of whom 
they are linked to. At the same level, a second block contains five core actors and one peripheral 
actor, more structurally similar to each other than to any other network nodes. Four individuals 
remain; these show little structural equivalence to any other actors.
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	Present network structure and functioning
	A smaller set of actors can more easily uphold dense connections (Provan and Kenis 2007), which is currently the case in Green Life. There, they form the central group in a core-periphery type net-work, where average link density is low but peripheral actors are still relatively easy to reach because they are connected to someone in the core. The network is held together, but is dependent on a handful of actors who cannot easily be replaced; low density in the periphery and low struc-tural equivalence among the most central actors indicate vulnerability and lack of resilience (Burt 2000), which is also reflected in interviewees' concern for the group's ability to sustain itself and to activate more members.
	The current network structure also has strengths, however. The high density in the core improves local trust, solidarity and group identity, which is explicitly mentioned by core members, and al-though theory suggests a risk of the core closing itself to the rest of the network, excluding new perspectives and ideas (Bodin et al. 2006), this does not seem to be happening in Green Life. On the contrary, core members are open for reform and innovation. Both groups of members have bridging links to outside groups, that can channel information, knowledge and other resources into the net-work. This combination of core density and surrounding bridging links could be particularly important for well-functioning networks (Burt 2000, Carlsson and Sandström 2008, Ernstson et al. 2008). 
	One major reason why an information network is and was needed is to coordinate work to prevent ecosystem degradation. Green Life's members live and work in different parts of the city, and emails regarding trees marked for cutting, lake renovation or development projects encroaching on a park regularly appear amongst other discussion topics. This intelligence network is crucial for a small group of active members, as it not only enables the coordination of protests or phone calls to the right people, it also generates data for legal cases and long-term campaigning. Information can also go from the core to the periphery, as when members channel support and instructions to citizens on what their rights are and what permissions are required for tree felling.
	CONCLUSION
	Green Life's ambition to have a loose and open structure attracts a variety of members and promotes discussions on different subjects, but the lack of formal leadership causes some instability and uncertainty. A central dilemma lies in the tension between inclusiveness and efficiency, as the group risks outgrowing itself and becoming too caught up in internal discussions. If reforms to improve efficiency are implemented without representation and accountability in mind, members' commitment might be reduced. This does not presently seem to be a serious threat, as openness and democracy still are important for the group's core members, and the email list might be a tool to  facilitate a deliberative process also regarding network governance.
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