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ARTICLEEDITORIAL

For decades now, globalization and rapid urban-
ization have been at the forefront of city building 

processes culminating in increasingly complex ur-
ban environments that defy pre-existent jurisdictional 
boundaries and hierarchal public management struc-
tures. In response, a new form of urban management, 
termed New Public Governance, has emerged and fa-
vors network-based governance systems that emphasize 
collaboration over management. This transition from 
‘government’ to ‘governance’ has given rise to new forms 
of cooperation between public and private stakeholders 
as well as new forms of citizen engagement and partic-
ipation that are better adapted to the fragmented and 
vaguely defined jurisdictions and responsibilities in pub-
lic management today. Correspondingly, we are seeing 
a growing prevalence of public-private partnerships and 
collaboration networks across a wide range of public 
sectors and governmental scales. In this issue of IGLUS 
Quarterly, we explore the multi-scale and multi-sectoral 
nature of today’s local governance systems through four 
different articles that, together, highlight the successes 
and potential of effective local governance networks. 

In the first article, Andrea McArdle discusses the gov-
ernance challenges that municipalities must address 
when evaluating climate risk and planning for urban re-
silience. Illustrated by a case study of New York City’s 
climate resilience initiatives in the wake of Superstorm 
Sandy, she proposes a list of considerations when plan-
ning for coastal retreat and emphasizes the importance 
of community member engagement.

In the next article, Mariona Tomàs introduces four 
models of metropolitan governance and explores the 
factors that determine the effectiveness of a metropoli-
tan governance system. Finishing with an analysis of the 
Metropolitan Area of Barcelona, she advocates for the 
necessity of adopting a shared vision amongst all actors 
and democratic representation in order to attain politi-
cal relevance.

In the third contribution, Kyujin Jung defines the 
components and conceptual frameworks that underlie 
strong community resilience initiatives, and illustrated 
through a case study of the Southeastern Economic Re-
gion in South Korea, highlights the importance of local-
ly formulated close-knit collaboration structures among 
local interest groups for effective and efficient disaster 
response. 

The final article, by Anukriti Chaudhari, presents us 
with an example of an opportunity for enhanced lo-
cal-scale intervention through a comprehensive analysis 
of India’s Energy Infrastructure that highlights the in-
adequacies of the existing centralized energy system as 
well as the enormous potential that could be afforded 
through microgrid development.   

We hope you enjoy these four articles and invite you to 
join the discussion at iglus.org. If feel you that there are 
innovative practices underway in your city-region and 
you would like to contribute to an upcoming edition 
of IGLUS Quarterly, we encourage you to contact us 
at rebecca.himsl@epfl.ch and maxime.audouin@epfl.ch.

Rebecca Himsl – Maxime Audouin

http://iglus.org
mailto:rebecca.himsl%40epfl.ch?subject=
mailto:maxime.audouin%40epfl.ch?subject=
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ARTICLE

Climate Risk and Resilience Planning in an Urban 
Governance Context

Coastal cities confront substantial governance chal-
lenges as they respond to projections of continued 

ocean warming and a global average rise in sea level 
(IPCC, 2014; Dennis & Mooney, 2016). Climate-re-
lated risks implicate a city’s capacity and legal authority 
to manage and mitigate the impact of extreme weath-
er events and to develop climate resilience policies that 
consider public health and safety, environmental sus-
tainability, and the integrity of a city’s built environment 
and infrastructure. This article considers the proposition 
that a municipality engages in effective climate resilience 
policy setting when it takes a wide-angled approach to 
land use planning based on a cost-benefit calculus that 
gives equal attention to the economic, structural design, 
environmental, and human dimensions of proposed 
initiatives. Drawing on New York City’s experience as 
a case study, the article will propose a set of planning 
considerations for urban policymakers.  It will develop 
the idea that sound coastal-resilience governance takes 
into account the perspectives of a broadly envisioned set 
of community stakeholders and remains open to taking 
a combination of tailored approaches. These include 
coastal protection measures, managed coastal retreat 
with community resettlement, and, when appropriate, 
rebuilding. Further, the article discusses the value of 
directly incorporating into governance an equity-based 
community lens, informed by the needs and experience 
of vulnerable communities living and working in a local-
ity’s flood plain. 

Urban authority in a vertical governance paradigm

Municipalities must address directly the impact of ex-
treme weather on their territory, structures, and popu-
lation, and they have become incubators for developing 
climate-resilience initiatives. In the context of climate 
change, resilience has been defined as the  “[a]bility to 
survive and recover from the effects of climate change . 
. . ability to understand potential impacts and to take 
appropriate action before, during, and after a particular 
consequence to minimize negative effects and maintain 
ability to respond to changing conditions (Rockefeller 
Foundation, 2009). 

Generally, municipal governments exercise regulatory, 
revenue-raising, and eminent domain powers over land 
use within their borders, but the capacity of municipal 
governments to effectuate policy on climate change or 
any issue is linked to the authority of other levels of gov-
ernment. In the U.S. and other nations having a federal 
system, for example, cities are positioned on the lower 
rung of a vertical governance structure in which the na-
tional-level government predominates and state (subna-
tional) governments have authority to define the extent 
of municipal authority (Schragger, 2006). Within this 
vertical governance paradigm, cities’ fiscal autonomy 
is similarly limited. For example, cities may be subject 
to mandates attached to funding from higher levels of 
government (Salkin and Gottlieb, 2012) or subject to 
various state law limits on authority (Mandelker et al., 
2010), such as the authority to issue municipal bonds or 
to impose taxes. 

When a municipality engages in risk management for, 
or responds to the effects of, extreme weather, it operates 
within these fiscal parameters, which may complicate, 

Climate Risk and Resilience Planning in an Urban 
Governance Context 

Andrea McArdle* 

Abstract: Coastal cities confront substantial governance challenges as they respond to projections of rising sea levels 
and resulting storm surges. The article will outline climate resilience planning considerations that draw on communi-
ty knowledge and fully address the benefits and costs of both coastal rebuilding and managed retreat.

* Andrea McArdle, Professor of  Law, City University of  New York School of  Law, mcardle@law.cuny.edu
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and possibly distort, resilience policy choices concern-
ing land use. For example, when coastal properties are 
damaged as a result of storm-related flooding, a local 
government may choose to rebuild or, alternatively, 
consider various forms of managed retreat, including 
buyouts of property to facilitate residents’ resettlement 
away from flood-prone areas, and possible nature-based 
re-uses of coastal land (Siders, 2013; Freudenberg et al, 
2016). Such a choice has clear economic implications: a 
municipality may conclude that the prospect of lost tax 
revenues and the risk of depressed surrounding property 
values that would result from buying out and demol-
ishing coastal property (Freudenberg et al., 2016; Rush, 
2015) justify expenditure of public money to subsidize 
rebuilding, even when ecological, public health, and 
safety considerations would counsel retreat from coast-
al settlements. In addition to these economic factors, a 
combination of logistics, geography, and the psychology 
of place may also influence how a municipality sets and 
implements resilience policy. New York City’s experience 
in the aftermath of a devastating storm in 2012 offers a 
case in point.

Resilience Initiatives and Challenges in New York 
City

The toll taken by “Superstorm” Sandy was severe, in-
cluding 44 deaths, substantial property losses, extensive 
damage to boardwalk and waterfront structures, and 
beach erosion. The impact on vulnerable populations 
was particularly acute, given the location of numerous 
hospitals, group residences, high-rise public housing in 
the City’s flood plain (A Stronger, More Resilient New 
York, 2013; Zarrilli testimony). Under the authority of 
federal legislation, and after approval by the U.S. De-
partment of Housing and Urban Development, New 
York received three funding allocations totaling $4.21 
billion, which were supplemented by assistance from 
other federal agencies (NYC Recovery ,n.d.).

The city’s principal policy response to the climate risk 
issues highlighted by the storm was issued in 2013 
during the mayoralty of Michael Bloomberg. It included 
over 250 recommended resilience initiatives requiring a 
$20 billion investment to (1) protect the city’s coastline 
through hard and soft armoring,  (2) strengthen build-
ings and infrastructure, and (3) support local rebuilding 

(A Stronger, More Resilient New York, 2013).  Mayor 
Bloomberg’s successor, Mayor Bill de Blasio, has large-
ly continued these approaches, while adopting a view 
of resilience that encompasses community, social, and 
economic applications (OneNYC: The Plan for a Strong 
and Just City, 2015). 

New York City has 520 miles of waterfront, much of 
which is highly developed and populated and thus at 
risk to inundation from storm surges. On the basis of 
climate scientists’ projections, sea level rise in the New 
York metropolitan area is expected to increase through-
out the century, perhaps as much as 75 inches by cen-
tury’s end under the high estimate, and projected to 
surpass the global mean as a result of a combination of 
geologic and oceanographic factors (NPCC, 2015). To 
date, however, the City itself has largely eschewed man-
aged retreat from the waterfront as a resilience strategy, 
and has continued to approve sites for new development 
along its waterfront (A Stronger, More Resilient New 
York, 2013; Rush, 2015; Rice, 2016)1.  

A New York State-administered buyout program, how-
ever, offers an example of how a home-owning water-
front community can participate in managed retreat.  
Upon the petition of local residents in three high-risk 
neighborhoods along the eastern shore of Staten Island, 
one of the City’s five boroughs, the State purchased 
properties at pre-storm values with a commitment that 
the land would not be redeveloped but instead returned 
to its original state as wetlands. These residents were 
proactive in forming a buyout committee, gauging the 
interest of other residents, and identifying vulnerable 
properties to be included in a buyout (Rush, 2015). At 
the same time, however, the U.S. Army Corps of Engi-
neers has committed to build a seawall, and the City is 
funding a rebuilding program, along this same shoreline 
(Robbins, 2016). 

The seeming inconsistency in approaches to resilience 
among these varying levels of government underscores 

 1	 In a recent development, the City in March 2017 announced the Resilient 
Edgemere Community Planning Initiative, which contemplates measures to protect a 
flood-prone neighborhood in the borough of Queens (Resilient Edgemere Comprehensive 
Planning Initiative, 2017). The Initiative proposes setting aside 16 acres of land to be used 
as open space, and buying out several properties. The City does not appear to be using its 
eminent domain powers but agrees to buy out residents who express a desire to relocate 
from flood-vulnerable areas, a process the City refers to as “de-densifying.” However, the 
City is also reportedly curtailing funding to rebuild properties in the most flood-prone 
areas of the neighborhood (Kensinger, 2017).
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the practical governance challenges at issue. As noted, 
the City does not act with complete autonomy or in iso-
lation in setting policy but rather is constrained by its 
position in a vertical governance structure, where oth-
er government actors play a role.  From a fiscal stand-
point, if the City pursued a retreat strategy, it would 
incur property acquisition and relocation costs and also 
stand to lose property tax revenues, unless relocating res-
idents can be given financial incentives to resettle within 
the City, as the State buyout program provides (Rush, 
2015). Moreover, given the City’s existing population 
density and highly developed infrastructure, a resilience 
strategy of coastal retreat and resettlement could be diffi-
cult to achieve logistically (Vision 2020: New York City 
Comprehensive Waterfront Plan, 2011), even assuming 
the willingness of City residents to relocate, which often 
is not the case.  For example, although, as noted, the 
buyout and relocation process for discrete Staten Island 
neighborhoods was community-driven, across the City 
many residents are committed to rebuilding, often as a 
result of a deep sense of attachment to place (Binder, 
2013). As psychological literature documents, disrupt-
ing the connections and affiliations that individuals de-
velop over time around place can lead to psychic desta-
bilization and trauma (Fullilove, 2004).

Resistance to relocation can also be rooted in eco-
nomics: New Yorkers of modest income living in aging, 
wood-frame, single-family bungalows that proliferated 
along the City’s coastline as an accessible form of prop-
erty ownership (Brady, 2016; Rush, 2015) could face 
difficulty securing comparably affordable housing far-
ther inland.  Other residents have been reluctant to re-
treat because they persist in the belief that all waterfront 
property ultimately will be redeveloped at great value 
(Rush, 2015).

The logistics of coastal retreat also vary with the ty-
pology of community housing or business at issue.  In 
addition to storm-vulnerable single-family bungalows, 
the City’s waterfront is the site of thousands of units 
of New York City Housing Authority (NYCHA) pub-
lic rental housing, mostly located in high-rise buildings 
(NYC Hurricane Sandy After Action Report, 2013). Af-
ter Superstorm Sandy struck, 402 public housing build-
ings covering 35,000 units were damaged, and 80,000 
residents of NYCHA-owned high-rise buildings were 
stranded without essential services for several weeks 
(NYU Furman Center for Real Estate and Urban Policy, 
2013). Autonomous community-based groups proved to 

be key in supplementing the City’s efforts to account for 
and assist vulnerable NYCHA residents after the storm 
struck (Marans, 2012). Based in part on its experience 
in superstorm Sandy, the City has since been found le-
gally liable for failure to develop adequate evacuation 
procedures, and other aspects of disaster preparedness 
planning, for disabled and elderly persons (Brooklyn 
Center for Independence of the Disabled v. Bloomberg, 
2013). The often compromised circumstances of low-in-
come, special-needs public housing residents underscore 
the cost, complexity, and logistical difficulties that could 
ensue if the City were to relocate these and other vulner-
able New Yorkers from group and multifamily housing 
within its floodplain. 

Notwithstanding these challenges, the augmented pro-
jections of climate scientists for global sea level rise, and 
the accompanying risk of increasing storm surges and 
inundation, nonetheless make the issue of managed re-
treat a relevant consideration for waterfront cities such 
as New York. The article now turns to outlining a broad-
er set of climate-resilience planning considerations that 
would help ensure adequate weighing of the benefits, 
costs, and challenges of retreat strategies on a par with 
rebuilding.  These planning considerations are envi-
sioned as part of a process of community-based engage-
ment and perspective taking that should enable munic-
ipal policy makers to grasp more completely the nature 
of community needs and vulnerabilities, including the 
bases of resistance, or openness, to relocation.

A Climate-Resilience Planning Template for Urban 
Policymakers

To develop a sufficiently nuanced process for compar-
atively assessing rebuilding and managed retreat, policy-
makers in coastal cities would do well to canvass a full 
range of variables that can affect decision making, in-
cluding the environmental and public health and safety 
risks of rebuilding in coastal areas, the implications for 
infrastructure and the built environment, the sociolog-
ical and psychological dimensions of policies that en-
courage or require retreat, and the economic calculus of 
pursuing or foregoing retreat. Following is a preliminary 
inventory to facilitate systematic planning and decision 
making modeled in part on the National Association for 
the Advancement of Colored People (NAACP) Equity 
in Building Resilience in Adaptation Planning (2015), 
which incorporates an equity-based perspective into cli-
mate change adaptation planning: 
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Geologic characteristics of coastal land/vulnerability to in-
undation:

•	 extent of coastal wetlands, landfill

•	 degree of beach erosion

•	 extent and nature of vegetation

•	 extent of natural stormwater drainage

•	 projections of effects of climate change and sea level 
rise on coastal land

•	 potential nature-based re-uses of land following re-
location of residents

Built environment in floodplain:

•	 building typologies, design and type of construc-
tion 

•	 extent of single family vs. multifamily housing

•	 degree of elevation of foundation of built structures 
above sea level

•	 degree of insulation of built structures

•	 isolation/integration of housing with other resi-
dences and community services

Location and condition of infrastructure in floodplain:

•	 extent of constructed stormwater management, 
sewer connections, utility lines 

•	 extent and condition of waterfront structures 
(boardwalk, bulkheads, piers)

•	 extent and structural soundness of transportation 
infrastructure (roads, bridges, public transit)

•	 integrity of telecommunications equipment and in-
frastructure affording internet access

Access of floodplain residents with or without relocation to 
community services:

•	 extent of access to reliable food and water sources

•	 extent of access to secure shelter

•	 extent of access to medical assistance and counsel-
ing services 

•	 access to police, fire, sanitation, emergency, and 
evacuation services 

•	 access to fuel sources 

•	 extent of access to schools and other educational 
services

Access of municipal policymakers to community knowl-

edge:

•	 Inclusiveness of process for identifying stakeholders

•	 extent of efforts to solicit floodplain residents’ views 
on relocation (community-based charrette , focus 
groups, town hall meetings)

•	 process for obtaining and updating data on char-
acteristics of vulnerable populations in floodplain 
based on age, gender, race/ethnicity, poverty, sexual 
orientation, immigration status, disability, educa-
tion level 

•	 information sharing on the comparative health and 
safety risks, benefits, and costs of  rebuilding/re-
maining in coastal area vis-à-vis relocation

•	 counseling floodplain residents on availability and 
extent of relocation assistance 

•	 consultation with specialists on the psychological 
and sociological dimensions of remaining in coastal 
area vis-à-vis resettlement

Assessing municipal authority and capacity to initiate 
managed retreat:

•	 legal options (buyouts, other financial incentives, 
eminent domain, use of restrictive covenants to bar 
redevelopment, acquiring conservation easement, 
allowing transfer of development rights, creating 
land banks, creating community land trust) 

•	 extent of expenditure of public money for retreat 
(acquisition and relocation costs, foregone tax rev-
enues) vis-à-vis rebuilding (cost of reconstruction 
that meets enhanced code and insurance require-
ments, regulatory oversight)

•	 identifying sources of public and private money 
available to underwrite both rebuilding and reset-
tlement

•	 determining cost and availability of relocation 
housing and business opportunities in other parts 
of the municipality

•	 impact of resilience policy on maintaining commu-
nity networks and affiliations. 

Conclusion

To reiterate, the foregoing planning inventory is pre-
liminary and suggestive, not exhaustive. Rather, it offers 
a starting point for municipalities in a process of careful 
inquiry that should precede any decision making on re-
silience initiatives. It also bears emphasis that rebuilding 
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and retreat options are not mutually exclusive; a munici-
pality may choose to use both in an approach tailored to 
local geography, demography, and built structures.  Cli-
mate resilience policy makers may not, as in New York, 
fully embrace the sense of urgency with which some 
climate scientists have recommended the present use of 
managed retreat.  However, what seems essential to ef-
fective governance on this issue is adopting an inclusive, 
broadly based planning process that incorporates man-
aged retreat strategies into the calculus and ensures that 
community members’ perspectives, experiences, and 
vulnerabilities are fully considered in decisions either to 
continue to develop, or to initiate retreat from, the City’s 
waterfront.
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1.	 Introduction

The process of urbanisation in the world is stable and 
growing: in less than a century, nearly four billion 

people will live in urban areas (United Nations, 2015). 
This trend is expected to grow in the next two or three 
decades: regions that are currently rural will start to tran-
sition towards urban societies, leading one of greatest 
transformations in human history. In this context, met-
ropolitan governance is a key element in order to face 
the challenges associated to this process, basically two: 
social inequalities and environmental problems. First of 
all, there are major inequalities in urban areas, not only 
in relation to the income per capita, but also to access 
to services and goods (education, healthcare, housing, 
drinking water, food, electricity, etc.). While these ine-
qualities are found in the Global North, they are ampli-
fied in the Global South: metropolitan areas have turned 
into the battlefield for human rights and specifically the 
‘right to the city’ (right to housing, to mobility, to ba-
sic services, to culture, to freedom and to participation). 
In the second place, CO2 emissions have not declined 
and the quality of the environment has worsened in the 
air, water and soil: premature deaths from pollution are 
starting to become an indicator of a problem that re-
quires global and not just local action. The next 20 years 
will be critical for finding new models of production and 
consumption leading the transition towards more sus-
tainable metropolitan areas. Social inequalities and en-
vironmental problems are undoubtedly related. The lack 
of access to drinking water or clean air entails a decrease 
in the quality of life and life expectancy. People who in-
habit the most polluted areas in unhealthy conditions 

are often the poorest, with less equality of opportunity. 
This vicious circle particularly occurs in the countries 
of the Global South, where urbanisation processes have 
taken place in a more disorderly way and with a heavy 
dose of informality (UCLG, 2016).

2.	 Metropolitan governance: models and key 
variables

There are many models of metropolitan governance 
and no single formula is suitable for everyone. 

In fact, each city has its particularities and form of gov-
ernance due to historical and political reasons. However, 
we can distinguish four main models of metropolitan 
governance according to the type of institutional ar-
rangements made (OECD, 2015; Tomàs, 2015):

1) Metropolitan governments or structures expressly 
created to deal with metropolitan challenges: one-tier 
(after the merger of municipalities or a designation as a 
‘metropolitan city’) or two-tier (maintaining the munic-
ipalities, but with a metropolitan level of coordination).

2) Sectoral metropolitan agencies to manage or plan 
a single service (public transport, the environment, the 
police, etc.).

3) Vertical coordination, in which metropolitan pol-
icies are not carried out by a specifically metropolitan 
body, but de facto by other levels of government that 
already exist (a region, a province, a county, etc.).

4) Less institutionalised models based on municipal 
voluntary cooperation, whether through a grouping or 
association of municipalities, or by means of strategic 
planning.

Models and variables of metropolitan governance. 
The Case of Barcelona 
Mariona Tomàs*

Abstract: This article deals with metropolitan governance. In the first part, we analyse the models of metropolitan govern-
ance and the four variables that affect metropolitan governance: competences, funding, democratic representation and 
citizen participation, and multi-level relations.
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Secondly, to a large extent, funding determines the de-
gree of autonomy. This is not only true with regard to 
material resources (the amount), but to the source of this 
funding (own or by other means). Metropolitan areas 
lack the financial resources to meet urban challenges: 
there is little fiscal autonomy, since most of the resourc-
es are transfers from other administrative areas. For ex-
ample, although London has a metropolitan institution 
(the Greater London Authority), its funding depends on 
a subsidy from the British government. Therefore, other 
fiscal instruments are required to develop inclusive pol-
icies based on sustainability and solidarity. In fact, it is 
important to provide fiscal redistribution instruments in 
the metropolitan territory to reduce inequalities within 
metropolitan areas, as is the case in Copenhagen, Tokyo 
and Minneapolis-Saint Paul.

Thirdly, in a few cases, metropolitan areas have directly 
or indirectly elected metropolitan governments. Indirect 
election models predominate, where people who have 
been elected as political representatives in their respec-
tive municipalities form part of the metropolitan struc-
ture (like in France). There is no great turnout in cases of 
metropolitan governments selected directly by the peo-
ple and there are only two examples in Europe: Stuttgart 
and London. In Stuttgart, after a first vote in 1994 in 
which turnout bordered on 70%, it began to stabilise at 
over 50%. In London, turnout has been stable at under 
40%, except in the elections in 2008 (45%) and 2016 
(46%) (Tomàs, 2015). If we compare this with turnout 
in the municipal elections, in both cases we see that the 
percentages are similar. In other words, the direct elec-
tion of the metropolitan council in both of these ag-
glomerations would not have achieved greater turnout 
success or differentiated itself from municipal elections. 

Finally, metropolitan areas are situated in an environ-
ment of multi-level governance, where horizontal and 
vertical relations exist. In fact, cities have established 
themselves as political actors that weave their own inter-
national networks, like Metropolis, UCLG (United Cit-
ies and Local Governments) and the Global Taskforce of 
Local and Regional Governments. These networks en-
able an exchange of experiences and best practices that 
may serve to stimulate policies in other cities and make 
metropolitan problems visible on a global scale. 

In Europe, institutional fragmentation exists in most 
metropolitan areas and models with an average degree of 
institutionalisation prevail: metropolitan governments 
and voluntary associations of municipalities are in the 
minority (Tomàs, 2015). This trend may be extrapolat-
ed to the countries of the OECD, where 51% of the 
metropolitan areas have some sort of metropolitan body, 
but without the ability to regulate and only 18% have 
metropolitan authorities with powers (OECD, 2015). 
In practice, models of metropolitan governance evolve 
over time and vary according to the tradition of cooper-
ation, political alliances, relations between areas of gov-
ernment and the local configuration of public and pri-
vate stakeholders. Regardless of the model, there are four 
variables that affect metropolitan governance (Figure 1): 
competences, funding, democratic representation and 
citizen participation, and multi-level relations (vertical 
and horizontal).

Figure 1: Variables of metropolitan governance

First of all, metropolitan areas enjoy no political rec-
ognition. In most cases, their competences are related 
to hard policies (urban planning, public transport, in-
frastructure, the environment), while they lack compe-
tences related to soft policies (education, health, social 
services, economic development). Furthermore, compe-
tences are shared with other levels of government (local, 
regional or state-related). The binding or non-binding 
nature of the decisions made must also be taken into 
account. For example, this could involve determining 
whether the actions set by an urban metropolitan plan 
are mandatory or not for municipalities. Without this 
exclusive and binding nature, it is very difficult to pro-
vide solutions on a metropolitan scale. 



IGLUS Quarterly |  Vol 3 | Issue 2 | September 2017	 10

A
RT

IC
LE

We must also take into account how local and metro-
politan authorities relate to the private sector. Various 
public, private or joint venture entities of different ter-
ritorial scopes, diverse compositions and varied func-
tions operate in urban agglomerations. As such, another 
challenge of metropolitan governance consists of coor-
dinating them all. In addition, we must guarantee the 
economic efficiency and viability of the management of 
the services in areas with major profits like water and 
those related to the sustainability of the territory. In this 
regard, there are two interpretations of the metropolitan 
sphere’s opportunities to improve democracy (Kübler & 
Walti, 2001). On one hand, the private sector’s greater 
involvement in the government of metropolitan areas 
may lead to less transparency and accountability. On 
the other hand, the opening of decision-making to other 
(public and private) stakeholders and the introduction 
of participatory mechanisms provide an opportunity to 
involve the citizenry and to improve the quality of de-
mocracy.  

In addition to relations with other cities and with var-
ious sectors of society, the governance of metropolitan 
areas is affected by relations with other levels of govern-
ment (municipal, regional and national). In this regard, 
the political and legal consideration of the municipality 
and of the metropolitan area is crucial: if it is an impor-
tant level of government (with competences and fund-
ing), if it plays a prominent political role in the country 
(high turnout in the elections), etc. Moreover, to un-
derstand these vertical relations, the importance of the 
agglomeration in the region or country as a whole is es-
sential (according to its relatively decentralised political 
structure). In fact, metropolitan institutions with strong 
powers (legal and fiscal autonomy) and democratic le-
gitimacy (direct election of their representatives) are not 
created in a vacuum, but in an already existing political 
structure. The main reason why powerful metropolitan 
governments are not created is the political resistance 
generated by this type of intervention from municipal-
ities and from other levels of government that already 
exist, like provinces, regions or the central government 
itself. In fact, few governments dare to create new met-
ropolitan governments that group together most of the 
population of the country and/or capital city. When that 
has happened, they were given limited powers (of man-
agement, implementation and planning) in very specific 
fields (especially transport and the environment, and to 
a lesser extent spatial planning and economic develop-
ment). Political recognition of metropolitan areas there-

fore requires acceptance by higher levels of government, 
which are those that legislate and determine their capac-
ities.

3.	 The case of Barcelona 

The metropolitan area of Barcelona is the urban core of 
a larger city-region and accounts for almost 60% of its 
population. It has 3.2 million inhabitants and thirty-six 
municipalities; most of them are immediately contigu-
ous and some cities are physically adjacent to Barcelona 
and connected by subway. Traditionally, debates on met-
ropolitan governance have been centred on this territory. 
Indeed, the City of Barcelona (1.6 million inhabitants) 
and the inner ring have shared the same institutional 
organization, regional plan, and management of services 
for the last forty years. We can distinguish four phases 
of metropolitan governance, ranging from more institu-
tionalised models (1974-1987, and a new metro govern-
ment since 2011) to institutional fragmentation (1987-
2003) and metropolitan cooperation (2003-2010) (for 
a history of metropolitan governance in Barcelona, see 
Tomàs 2016). Today Greater Barcelona is ruled by a 
metropolitan government, the Metropolitan Area of 
Barcelona (MAB), officially constituted after the local 
elections of May 2011 in accordance with Law 31/2010 
passed by the Parliament of Catalonia. 

In relation to the key four variables of metropolitan 
governance, the MAB has responsibilities in hard pol-
icies, such as urban planning, public transport and en-
vironment; the services (public transport, water supply, 
sewage) are provided by public and private companies. 
The MAB has also powers in economic development 
and social cohesion. However, all these competences are 
shared with local and regional governments. Concerning 
the funding, the MAB has two main sources: transfers 
from other levels of government (municipalities and 
other levels of government) and own taxes and fees. The 
MAB has a system of redistribution, where the City of 
Barcelona contributes in a larger proportion to its fund-
ing. 

As for the democratic participation, the MAB is an in-
directly elected local government. The municipality is 
ruled and administered by the council, formed by coun-
cillors of each municipality according to their popula-
tion, and the mayor (currently the mayor of Barcelona), 
elected by the councillors. As some studies have shown, 
the majority of citizens are not aware of the existence of 
the MAB (Vallbé, Magre & Tomàs, 2015). Indeed, the 
process of metropolitan institutional building and the 
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strategic planning that exists at the metropolitan scale 
since the 2000s have been exclusive to political elites 
and more important organized groups. Moreover, the 
role played by the metropolitan representatives contin-
ues to be marginal in the whole political system. This 
is explained by the fourth variable, that is, the fact that 
the MAB is embedded in a multilevel governance sys-
tem, formed by local, regional, and national levels. The 
relationships between the Catalan government and the 
Spanish government, the Catalan government and the 
City of Barcelona, and the City of Barcelona and sub-
urban municipalities, all affect metropolitan governance 
and explain why the metropolitan area has not emerged 
as a collective actor. 

The national government has powers in local govern-
ment by general laws that affect their responsibilities and 
financing system. The Catalan Parliament—respecting 
the constitutional principles regarding local govern-
ment—decides the number of municipalities, the exist-
ence of other levels of government, and the creation of 
metropolitan areas. For almost 40 years of democratic 
rule in Spain, there have not been incentives to pro-
mote the consolidation of metropolitan areas as institu-
tional arrangements to deal with complex urban issues. 
Because of the specific features of the Spanish political 
system—and specifically those features that refer to its 
territorial structure—the consolidation of Autonomous 
Communities has been the priority. Indeed, the devel-
opment of other forms of local autonomy, which could 
potentially challenge the power of the new and emerg-
ing political actors, has been systematically postponed 
to a later stage. Metropolitan governance has not been a 
prominent issue on the political agenda, neither at the 
national level, nor at the individual level of each Auton-
omous Community. 

Moreover, Barcelona is the political and economic cen-
tre of Catalonia. As in other metropolises, the relation-
ships between the two levels are complicated because of 
the distribution of powers (Keil et al., 2016). Indeed, the 
new metropolitan authority applies to thirty-six munic-
ipalities: limiting the new metropolitan authority to 3.2 
million inhabitants instead of almost five million (the 
metropolitan region) is undoubtedly a political choice 
(keeping the metropolis “under control” in a region of 
7.5 million inhabitants). Finally, the metropolitan area 
has difficulties in emerging as a collective actor because 
of the resistance of the municipalities themselves. Mu-
nicipalities provide the basic services for the day-to-day 
life of citizens and are their closest level of political rep-

resentation. In the Spanish context, this is especially rel-
evant in urban areas. Although the sharing a common 
vision of the metropolitan challenges has been strength-
ened since the 1980s, the perception that the City of 
Barcelona tends to dominate the metropolitan area has 
not faded away and mayors from the metropolitan area 
claim for local autonomy. 

As for the relationship with private actors, since 2000 
the Strategic Metropolitan Plan serves to identify and 
promote strategies for the economic and social devel-
opment of the metropolitan area, gathering represent-
atives from the 36 municipalities and other actors such 
as employer’s organizations, trade unions, chambers of 
commerce, Fair of Barcelona, Port and Airport of Bar-
celona, University of Barcelona, and other administra-
tions. However, most of these actors are physically root-
ed in the City of Barcelona: there are no relevant actors 
with a metropolitan basis. Social movements also lack a 
metropolitan dimension: they are rooted in neighbour-
hoods and cities, or have a wider regional scope (e.g., the 
Autonomous Community of Catalonia). Moreover, the 
MAB participates in many international networks, but 
mainly with the leadership of the City of Barcelona. 

To summarise, the metropolitan area of Barcelona has 
a highly institutionalised model of metropolitan govern-
ance but, at the time being, has not emerged as a polit-
ical actor. The MAB remains a functional level for the 
provision of services, although it has the potential for 
further development. 

4.	 Concluding remarks 

Metropolitan governance depends to a large extent on the 
competences, funding and recognition that metropolitan 
areas are given by higher levels of government. Likewise, 
metropolitan governance must include mechanisms 
for democratic representation and civic participation 
to legitimise its decisions. Metropolitan governance is 
also about creating a shared vision among all public and 
private stakeholders. A metropolitan institution may 
formally exist, but there must be a political will for it to 
work successfully. The case of Barcelona illustrates very 
well the importance of all these variables in the complex 
process of building a shared vision on metropolitan 
challenges.
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Introduction

Building community resilience is a complex and dy-
namic process that plays out over multiple scales 

of public, private, and nonprofit organizations. Under 
fragmented local governance practices and resource limi-
tations, interorganizational networks, comprised of gov-
ernments, private firms, and non-profit organizations, 
play an important role in promoting successful adapta-
tion to adversity (Andrew and Carr, 2013; Jung, 2013; 
Jung and Song, 2015; Jung et al., 2017). The importance 
of building community resilience – characterized by a 
community’s ability and capacity to respond and recover 
damages from disasters – has also received much atten-
tion by federal, state, and local policymakers (Norris et 
al., 2008). The concept of community resilience gained 
wider interest after the adoption of the Hyogo Frame-
work for Action 2005-2015 and the Sendai Framework 
for Disaster Risk Reduction 2015 - 2030, which call 
for the need of community resilience research (Manye-
na, 2006; Jung, 2017). By focusing on four sources of 
community resilience, this paper aims to examine how a 
strong commitment, realized through joint coordination 
efforts, copes with unexpected local demands and thus 
contributes to community resilience.

Sources of Community Resilience in Self-organized 
Collaboration Networks

Community resilience consists of four critical sourc-
es: Robustness, Rapidity, Resourcefulness, and Redun-
dancy (Bruneau et al., 2003; Norris et al., 2008; Jung, 
2017). Each source, derived from interorganizational 

collaboration, is closely associated with two aspects of 
a single organization:  consideration (i.e., a willingness 
to offer one’s own information and resources to others) 
and mobilization (i.e., a way to deliver information and 
resources). In other words, the initial decision to work 
across levels of government and sectors presents the first 
challenge for securing sources of community resilience. 
The second challenge is for all stakeholders to cooperate 
to develop a method to mobilize necessary resources. By 
focusing on four sources of community resilience, this 
paper examines the critical role interorganizational col-
laboration plays in coping with consideration and mobi-
lization challenges.

The first of these critical sources, robustness, corre-
sponds to the capacity in which a community is able 
to deal with disruptive disasters without suffering severe 
or desperate degradations (Bruneau et al., 2003; Jung, 
2017). Considering the robustness of initiatives born 
out of collective action, compared to those initiated 
through individual response, here local communities 
can lessen the initial impact of disasters, prevent sec-
ondary damage, and even mobilize a greater volume of 
necessary resources. Ultimately, the consideration of ro-
bustness may lead to collective action at the institutional 
level, which can help ensure better disaster preparation 
and eventually, reduce costs. Community robustness is 
achieved through continuous interorganizational collab-
oration under urgent circumstances. Under a high level 
of robustness, community resilience will be reinforced 
by accelerating information and resource flow within in-
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terorganizational emergency management networks. 

Rapidity is the second of the critical sources of com-
munity resilience, and it is related to the speed at which 
an emergency response must be deployed (Jung, 2017). 
For instance, compared to other types of disasters, a 
catastrophic event such as the 2013 Oklahoma Torna-
do strongly requires an immediate emergency response 
compared to other types of disasters. Through interor-
ganizational collaboration across levels of governments 
and sectors, the necessary emergency response and re-
covery processes can be quickly recognized and the de-
gree of the disasters can be rapidly understood. Since 
each organization involved in an interorganizational 
emergency management network specializes in a specif-
ic aspect of the response and can effectively oversee a 
portion of the disaster, and as a whole, the interorgani-
zational collaboration is able to issue an almost instan-
taneous response thereby strengthening community re-
silience. Thus, a high level of rapidity at the community 
level can effectively contribute to reducing uncertainty 
inherent to emergency situations by increasing commu-
nity resilience and by helping regional communities to 
prepare for urgent situation more quickly. 

Thirdly, resourcefulness is a complicated source that is 
rooted in the ability to facilitate strong commitment and 
enhance community resilience (Norris et al., 2008; Jung, 
2017). In terms of collective action dilemmas, organiza-
tions engaged in interorganizational emergency manage-
ment networks are typically faced with a high level of 
uncertainty and risk, and decisions are made once the 
parties involved have considered the mutual provision 
of their own resources. Generally, disasters affect a broad 
region, meaning more than one local community might 
experience the emergency simultaneously.  Resources 
are limited and must meet the demands of victims and 
account for property damaged during the catastroph-
ic event, and in order to overcome the associated un-
certainties, effective strategies for mobilizing resources 
should be prepared before disaster. For this reason, ef-
fective resource mobilization for enhancing community 
resilience can be achieved through effective interorgani-
zational collaboration. 

Redundancy is the final essential source and is tightly 
interconnected with the other three sources of commu-
nity resilience (Bruneau et al., 2003; Jung, 2016). Since 

the mobility of information and resources in disaster sit-
uations is limited, securing redundant pathways to seek 
accurate information and appropriate resources proves 
invaluable for efficiently coping with catastrophic events. 
That is, although communities may not have enough 
resources or the internal capacity to handle disasters 
on their own, interorganizational collaboration, when 
based on strong commitment, can enhance pathway 
redundancy and facilitate better resource coordination. 
This source is in some ways similar to resourcefulness in 
that interorganizational collaboration helps members in 
shared emergency planning not only to prepare for rela-
tively rare disaster types but also to manage the frequent 
disaster situations more effectively with and efficiently. 
Therefore, interorganizational collaboration backed by 
strong commitments ensures a high level of redundancy 
at a community level by efficiently seeking out the best 
way to transmit appropriate information and resources.

Previous literature on intergovernmental and interor-
ganizational relations has identified two general network 
structures to explain the social positions of local actors: 
bonding and bridging structures (Andrew and Carr, 
2012; Jung and Song, 2015). Interorganizational rela-
tions, measured as network statutes, provide a crucial 
perspective on the motivations behind local government 
participation in emergency management networks or-
ganized by regional authorities or self-organized at the 
regional level. 

Bonding structures can provide diverse resources for 
building community resilience by utilizing both direct 
and indirect relations within a network, while a bridg-
ing structure presents local actors with resources that 
are shared with disconnected actors in the network 
(Jung and Song, 2015). Local governments in bonding 
structures are assumed to have the ability to exchange 
resources directly with those that are in close social prox-
imity as well as with actors with whom they are indirect-
ly linked. In contrast, in a bridging structure, an actor 
can utilize information provided by a central actor who 
has ties with others who are not directly linked to the 
actor. While the bonding and bridging network struc-
tures have been tested in other fields (Andrew and Carr, 
2012), the extent to which individual positions in the 
network provide tangible and intangible sources that are 
of value at the regional level is not well understood.
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Case Analysis on the Southeastern Economic Re-
gion, South Korea

In this section, the bonding and bridging strategies 
are examined by a case study of local governments, fire 
and police stations, and nongovernmental organizations 
in the Southeastern Economic Region (SER) of South 
Korea. The region consists of three provincial level gov-
ernments: Busan Metropolitan Area, Ulsan Metropol-
itan Area, and the South Kyeongsang Province. In the 
context of the Korean national economy, the SER has 
been considered one of the most important industrial 
regions and is where global enterprises such as Samsung, 
Hyundai, and Kia factories are located. However, the 
SER has experienced a range of historically catastrophic 
natural disasters. According to Jung (2013), for instance, 
the SER had experienced a significant number of trop-
ical typhoons in the last decade costing an estimated $ 
4 billion in economic losses (accounting for 23.7% of 
the total damages). As shown in Figure 1, the typhoons 
typically led to overflows of water along the southern 
coastlines and heavy runoffs from the Nakdong river ba-
sins. In 14 September 2003, for instance, the strongest 
typhoon Maemi struck the SER since meteorological re-
cords began in 1904. Approximately 3,355 (i.e., 85.4% 
of the total affected firm) businesses in the SER closed 
down or went bankrupt with estimated an $ 546 million 
(94.7% of the total damage) by the typhoon.

Self-organized collaboration networks in the SER were 
identified through a snowball sampling method. Ini-
tially, 43 local governments in the SER were contacted 
in July 2012, and asked to list up to five organizations 
they frequently communicated with during emergency 
response. The process resulted in a list of 170 organi-
zations including national and provincial governments. 
A structured survey about community resilience was 
sent in August 2012 to 170 organizations. A total of 
130 organizations completed the questionnaire (with a 
response rate of 76.4%). The survey was also pilot test-
ed on 20 local governments (i.e., 5 cases in each Busan 
and Ulsan metropolitan areas and 10 cases in the South 
Kyeongsang province). 

A semi-structured interview technique was also used to 
interview 30 key informants who were directly respon-
sible for processing and/or providing services on behalf 
of their organizations in the affected communities. The 
interview guideline was developed around the follow-
ing three research questions: (1) With whom did your 
organization/agency coordinate joint efforts to provide 
emergency services in the phase of disaster prepared-
ness?; (2) What are the key issues surrounding their co-
ordination planning and the modification they made in 
order to meet communities’ needs for services before a 
disaster?; and (3) Given the nature of the disaster, what 
types of resources being deployed and utilized to ensure 
local communities are able to bounce back from a dis-
aster?  

Figure 1: The Southeastern Economic Region in South Korea. 
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Discussion

Considering the results of the survey and structured 
interviews, bonding and bridging structures embedded 
in self-organized collaboration networks provided us 
with a useful lens to understand how patterns of col-
laboration manifested across geographical boundaries 
and sectors, as well as how levels of disaster responders 
could enhance a community’s ability to bounce-back af-
ter a catastrophic event. Although community resilience 
should be considered as a result of important collective 
activities, previous literature has overlooked the effect of 
actor’s social positions within their regions. Results from 
the case analysis in the Southeastern Economic Region 
indicate that a close-knit network structure emerged 
from a self-organized collaboration network in the phase 
of disaster preparedness, while sparse, bridging network 
structures are less likely to be anticipated. These results 
also present strong evidence to support the claim that 
local organizations are more likely to be directly linked 
in dense clusters facilitating joint activities in interor-
ganizational emergency management networks. That is, 
building community resilience is facilitated by local gov-
ernments working closely together, which implies that 
closely linked organizations generate trust and mutual 
reliance on regional emergency response and recovery 
through shared goals and information.

Bonding structures based on reciprocated relations 
are critical sources for building resilient communities. 
To facilitate closely connected intergovernmental rela-
tions, national and regional agencies need to encourage 

local governments to participate in regional emergency 
management committees. Various regional level groups 
focusing on specialized hazards and disasters (e.g., coast-
al tsunamis or riparian inundation) permit emergency 
managers to evaluate the feasibility of emergency re-
sponse and recovery plans, build collaboration with pri-
vate and nonprofit organizations, and create guidelines 
for utilizing informational technology (Jung and Park, 
2016). 

The continuous interactions among regional organiza-
tions are also important for the acquisition of valuable 
resources creating positive results through collective ac-
tion. When local governments prepare for latent hazards 
and damages by strategically reinforcing reciprocal rela-
tionships with regional organizations, they should not 
only develop plans to mitigate uncertainties and risks, 
but they should also promote the mutual interests of 
local communities (Song and Jung, 2015). From this 
point of view, bonding effects on resilient communities 
should not be underestimated. The overall self-organized 
collaboration network is presented in Figure 2.

Conclusion

This case analysis provides two contributions to the 
study of self-organized collaboration networks in general 
and emergency management in particular. First, under-
standing community resilience can be considered as a 
set of adaptive capacities that focus on resource mobili-
zation and facilitate successful adaption to unpredictable 
adversities. Since resource mobilization and information 

Figure 2: Self-organized Collaboration Network in SER, South Korea
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access are principally derived from interorganizational 
coordination, the importance of social positions pro-
vides insight into the sources of community resilience. 
Second, a dimensional perspective fills a gap between 
the concept and measurement of resilience. The dimen-
sions of resilience allow us to measure the concept by 
utilizing various aspects of adaptive capacity to function 
during and after any type of disaster. Robustness, rapid-
ity, resourcefulness, and redundancy employed in this 
case analysis show that these dimensions are perceived 
differently by each disaster response organization. In or-
der to foster community resilience under the fragment-
ed managerial authorities, local government and region-
al agencies in countries suffering catastrophic events 
should present diverse platforms for organizations to 
interact and where they can actively communicate and 
are closely linked with each other i.e., through bonding 
structures. Based on those platforms, local governments 
and collaborators can exchange timely information, 
build trust, and develop plans for shared responsibility 
before a disaster strikes.

Fragmented authorities derived from working across 
levels of governments and sectors is a common challenge 
in public management, but still it is distinguishable 
in the field of emergency management.  Catastrophic 
events such as earthquakes and tornados exceed the ca-
pacities of a single community and absolutely require 
interorganizational collaboration. One of the most criti-
cal concerns is the way interorganizational collaboration 
effectively copes with the high level of uncertainty and 
risk rooted in fragmented authorities. Empirical studies 
suggest that potential benefits from collaboration rely 
on internal capacities, such as leadership (Valero et al., 
2015); institutional capacities based on communication 
infrastructure (Jung and Park, 2016); and local commu-
nities’ characteristics (Jung, 2017).  In addition to these 
conditions, fiscal constraints and a lack of resources have 
also been recognized as underlying motivations for in-
terorganizational collaboration in the field of emergency 
management. 

Insufficient resources and a shortage of internal finances 
can present a strong motivation for collaborative action 
under the condition of fragmented authorities, and a 
strong commitment may offset the potential risks after a 
disaster. In general, the purpose of maintaining interor-
ganizational collaboration is to overcome the limitation 
of internal capacities and to increase the ability to man-
age a disaster prior to its occurrence. Since interorganiza-
tional collaboration without a strong commitment may 

be ineffective during a disaster, mutual efforts to under-
stand one’s own information and resources through full-
size emergency exercises and joint professional training 
are the first steps towards creating an institutional setting 
for building strong commitment. Therefore, although 
the collective action problems would be complicated be-
yond a simple aggregation of benefits, each organization 
strategically mitigates the uncertainties and risks derived 
from the fragmented authority by building interorgan-
izational collaboration based on a strong commitment. 
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India’s Power Problem

India is the world’s fourth largest consumer of energy 
and is heavily dependent on coal imports to meet its 

energy requirements. However, despite the high con-
sumption rate, around 300 million Indians continue to 
live without electricity and 43% of rural India depends 
on kerosene – thanks to the massively under-developed 
power-grid. 85% of rural Indian households depend on 
biofuels such as firewood and cow dung as their primary 
energy source, which are completely off the grid. Not 
surprisingly, India also has the world’s highest rate of 
death due to chronic respiratory disease. (Nilekani & 
Shah, 2015)

In addition to inadequate generation and limited grid 
penetration, the national power-grid also faces problems 
of theft and unreliability. A shocking 30% of India’s 
power gets misappropriated by illegal tapping of pow-
er lines and electricity meters. As per World Bank esti-
mates, India’s power sector could lose up to $27 billion 
annually by 2017 (Nilekani & Shah, 2015). In a largely 
state-owned power sector, the state electricity boards are 
plagued with losses and operational inefficiencies. Peak 
demand exceeds supply by as much as 15%, leading 
to erratic power supply and frequent shutdowns (since 
power grids traditionally do not store energy, improper 
demand-supply balance leads to power cuts). India wit-
nessed its largest power blackout in 2012 which affected 
more than 600 million people, about 9% of world pop-

ulation, in 22 out of its then 28 states. This unreliable 
nature of the grid is why many large companies produce 
their own costly ‘captive power’. Indian companies have 
35 GW of private off-grid generation capacity and plan 
to add another 33 GW. Naturally, this acts as a major 
bottleneck to the country’s economic growth – since 
small and medium enterprises cannot do so, their ex-
pansion is hampered. (Joshi, 2016)

What is being done to address these problems?

The Indian government is on a fervent ride to expand 
its electricity generation capacity using renewable en-
ergy sources. Currently, the utility electricity sector in 
India has one National Grid with an installed capacity 
of 330.27 GW of which renewable power constitutes 
30.8% (CEA, 2017) – India is also the world’s third 
largest producer of electricity. The country has targets 
of generating 57% of its total electricity capacity from 
non-fossil fuel sources by 2027 (the Paris climate accord 
target is 40% by 2030). Of this 57%, 72GW would be 
sourced from hydro-energy, 15GW would come from 
nuclear energy while approximately 100GW would 
come from other zero emission sources. This is while 
keeping in mind that expectation that progress in energy 
efficiency would reduce the need to increase capacity up 
to 40GW, over the next 10 years. (Safi, 2016)

India’s tropical climate allows for enormous solar po-
tential. The solar energy available in a year exceeds the 
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possible energy output of all fossil fuel energy reserves 
in India. According to Bridge to India, a consulting and 
knowledge services provider in the Indian renewables 
market, the country’s solar capacity is expected to reach 
18.7 GW by the end of 2017 (89% higher than 2016), 
making it the third-largest global solar market (The Eco-
nomic Times, 2017). The government is promoting so-
lar energy by increased budget allocations, encouraging 
private companies by reducing the import duty on solar 
panels and exempting solar photovoltaic panels from ex-
cise duty. The government has initiated a Renewable En-
ergy Certificate (REC) scheme designed to drive invest-
ment in low-carbon energy projects. Other incentives 
include assured power purchase agreements (PPAs) to 
guarantee purchase of solar power when produced and 
net metering incentives offering financial incentives for 
generation when a net meter is installed. 

The efforts have certainly not been in vain. Solar prices 
in early 2017 fell below the traditional coal-generated 
power for the first time and in absolute terms fell by 
30% in the past one year and by 80% in the past five 
years (Safi, 2016). (Both solar and wind tariffs dropped 
to their all-time lows of Rs. 2.44 per unit and Rs. 3.46 
per unit respectively in 2017 (The Economic Times, 
2017)). Although the extremely low prices are obvious-
ly a result of a sudden boost in solar power generation 
and might not be sustainable, the initial decline is surely 
a positive indication of performance. Foreign investors 
like Japan’s SoftBank and France’s EDF have invested 
in India’s renewable energy generation while indigenous 
conglomerates like Adani and Tata have committed to 
generating solar power (Safi, 2016). Numerous private 
ventures are also cropping up thanks to government 
subsidies and promises of easing business in the energy 
space. Even in the case of the wind industry, domestic 
policy support for wind power has led India to become 
the country with the fourth largest installed wind power 
capacity in the world (GWEC, 2016). To further build 
upon its exemplary performance in the renewable en-
ergy space, India’s energy minister recently took on a 
challenge to make Varanasi – the world’s oldest city and 
the constituency of the current Prime Minister – to beat 
Munich in becoming powered by 100% renewable ener-
gy by 2025 (The Economic Times, 2017).

 

Will bolstered generation be enough?

While the ambitious renewable energy targets deline-
ated so far, if achieved, assure resolution of power gen-
eration, affordability and even reliability to some extent; 
problems of grid-penetration and theft remain largely 
unaddressed. 

Penetration of the power grid: The Indian government, 
like most others, has followed the traditional approach to 
boosting the power sector by increasing generation with-
out focusing on transmission. So, while there is private 
sector entry and consequent competition in generation, 
the distribution sector remains largely unchanged. This 
drive to boost generation also led to a ‘power surplus’ in 
recent years, simply because the government has fierce-
ly promoted generation without reforming distribution 
(Joshi, 2016). As rightly described by a former Indian 
union minister: “Chasing gigawatts alone is not enough 
and will not be sufficient for true energy transformation. 
What is required is a simultaneous push to ensure de-
centralized generation and distribution as well so that 
local communities who do not have access to electricity 
now get power in their homes.” (Ramesh, 2015)

Transmission thefts: With rampant electricity theft, 
corruption and illegal rerouting of electric wires, it is 
imperative to have a robust metering system in place. 
The concept of smart metering is slowly taking shape in 
India, with 14 smart grid pilots having been launched 
to push smart solutions in the power generation and 
distribution industry. As renewable energy generation 
picks up, these metering solutions must integrate energy 
produced from multiple sources, including consumers 

Figure 1: Sources of  renewable energy (adapted from 
the Economic Times, 2017)
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themselves. They should also be able to monitor energy 
usage in real-time and deploy advanced analytics to en-
able energy savings.

The pioneering solution - Microgrids

Large scale photovoltaic (PV) plants in remote sites 
have poor economic efficiency. Since PV generation 
is subject to availability of sunlight, which restricts its 
use to daytime and good weather conditions, it leads to 
transmission and generation facilities staying idle. More-
over, the generation facilities are required to be set up in 
remote sites far from consuming regions which incurs 
high costs for accumulators (Ayai et al., 2012). 

Microgrid is a technology that’s starting to become 
popular in many parts of the developing world. Micro-
grids combine electricity from various sources, such as 
diesel generators and solar panels with battery storage, 
and supply a small area with this electricity – instead of 
relying on large, centralized power plants (Bullis, 2012). 
This network of local-grid clusters with distributed elec-
tricity generation, as illustrated in Figure 2, can bypass 
or relieve expensive, long-distance, centralized pow-
er-delivery systems and bring affordable electricity to the 
masses. Since microgrids can operate either attached to 
the national grid or apart from it, they can allow busi-
nesses and other organizations to keep going without a 
hiccup when the main grid goes down. A classic exam-
ple is the University of Texas at Austin which operates 
a microgrid that provides 100% of the power, heating 
and cooling to 150 campus buildings encompassing 20 
million square feet. It has done so for more than 40 years 
with 99.9998% reliability. Clearly, micro-grids can be a 
robust solution for resilience, reliability and grid-pene-
tration (Wood, 2016).

The technology is especially catching on in India be-
cause of the unreliability of the national grid. The head 

of green initiatives at Infosys, a software company with 
10 campuses across India, each with its own backup 
power supply, states that Indian companies must make 
tremendous investments in captive generation as a back-
up strategy. Infosys is also working on the software that 
helps control microgrids, thereby increasing transparen-
cy and reducing theft (Bullis, 2012).

The conjunctive use of microgrids with advanced soft-
ware technology could not have been better. While mi-
crogrids physically reach remote sites and deliver low-
cost power, the software linked to them tracks real-time 
usage which is displayed on user-friendly interfaces. This 
not only brings about transparency in the system and 
eases governance, but also aids in data generation which 
can be used to detect usage patterns and develop inno-
vative optimization methods for power savings and grid 
balancing. Hence, if properly designed, microgrids can 
achieve cost control, reliable energy delivery (through 
higher generation and accurate demand forecasts) and 
carbon emission reduction. As India develops, this net-
work of microgrids, with each connected to each other 
but also able to survive independently, could completely 
wipe out power blackouts that are currently common-
place in the country. (Bullis, 2012)

The Government of India is looking to generate 40 
GW in the next five years through grid connected roof-
top solar PV and small scale solar PV plants to provide 
economic benefits for the people (BS Bureau, 2016). As 
elucidated earlier, microgrids can serve both as a backup 
as well as the primary source of electricity. Therefore, for 
homes not connected to the grid, microgrids can enable 
functions such as lighting, using appliances, etc. while 
for those already connected to the grid, it can ensure 
continuity of these functions. However, even more fas-
cinating benefits of microgrid are its penetration and af-
fordability. For the conventional national grid, reaching 
remote sites often becomes a herculean task due to dis-
tance, weather, terrain or a combination of these factors. 
Moreover, villagers who depend on daily wages seldom 
find merit in expensive monthly electricity bills – so 
chances of recovering the investment made in extending 
the national grid become close to impossible. With the 
requirement of much lesser investment and easy access, 
microgrids become an obvious choice to relieve both co-
nundrums.

An analogy to the telecom industry often quoted while 
describing the poised energy disruption comes to mind. 
Ashok Jhunjhunwala, a professor at the Indian Institute 

Figure 2: Illustrative model of  the future Smart Grid
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of Technology Madras, elaborates on this in his account 
on microgrids (2017). He explains how, barring a mere 
fraction, virtually all Indian homes existed without a 
telephone connection due to the high cost of copper ca-
bles. This was the case even in late 20th century, until 
the advent of cellphones led to their sudden populari-
ty in the Indian market. Today cellphones offer services 
which were beyond the scope of conventional landline 
phones. Jhunjhunwala believes that India’s power sector 
too could follow a similarly disruptive path. The com-
bination of microgrids, smart meters and sophisticated 
software can most definitely follow a novel route with 
improved functionality, defying traditional infrastruc-
ture.

So how will microgrids prove to be a profitable invest-
ment? Jhunjhunwala believes that introducing DC lines 
will boost the market for DC appliances and gradually 
wash out the more power-hungry AC alternatives; there-
by improving the affordability of microgrids and associ-
ated equipment. This will also help in reducing energy 
consumption from the main grid, which will in turn help 
in maintaining the balance between supply and demand 
and obviate the occurrence of power outages (Jhunjhun-
wala, 2017). Add to this the recent setting up of India’s 
first electric power station and Tesla’s anticipated entry 
into the Indian market, introducing low-cost batteries 
along-side electric vehicles. Since the power-grid is tra-
ditionally built without battery storage in mind, cheap 
battery storage will prove as disruptive to the energy in-
dustry as the cellphone has been to telecommunications 
(McMahon, 2015).

The Road ahead

India undeniably has a large capacity for renewable re-
source generation. However, the ecosystem of renewable 
energy in India is still fraught with constraints, especial-
ly with respect to financing. A senior program lead at 
Council on Energy, Environment and Water (CEEW), 
a New Delhi-based research organization, regards fi-
nancing as the biggest bottleneck to achieving the stat-
ed renewable energy targets. As per another report by 
Bloomberg New Energy Finance (BNEF), India needs 
$100 billion in asset financing for renewable energy over 
the next six years (Shah, 2007).

The National Institute for Transforming India (NITI 
Aayog) believes that India must learn to manage the un-
certainty of renewable energy generation, and bundle its 
usage with the existing fossil fuel based power plants. 
In its exclusive report on renewable energy, NITI Aayog 

also underscores the importance of capital for India’s am-
bitious targets to succeed. It states that under the 12th 
Five-Year Plan (2012-17), the Planning Commission 
had estimated a requirement of more than a trillion US 
Dollars for infrastructure development, which might be 
further augmented for renewable energy infrastructures. 
Financing is, hence, certain to be a challenge. (National 
Institute for Transforming India, 2015)

It is interesting to note how these concerns find men-
tion in the form of recommended policy changes. The 
Prayas Energy Group, a non-profit organization working 
in the energy sector, believes that cost reduction models 
such as third-party ownership and leasing, aggregators, 
etc. should be promoted by the government to create av-
enues for low-cost financing. The group also lays special 
emphasis on rooftop photo-voltaic (RTPV) systems. It 
recommends policy changes focused around operation-
al measures such as removal of procedural hurdles and 
facilitating their quick adoption and deployment. One 
such example is the city of Bengaluru, a major IT hub 
with an estimated population of over 8 million, which 
provides rebates to residents for using rooftop thermal 
systems and has made them mandatory in all new struc-
tures. The group takes one step further and delineates 
responsibilities for each stakeholder – “The Ministry of 
New and Renewable Energy (MNRE) should bring a 
national policy on net-metering, […] the Central Elec-
tricity Authority (CEA) should specify metering arrange-
ments specifically for RTPV, […] grid interconnection 
standards for distributed generation sources should be 
notified by Ministry of Power, [and] the Forum of Reg-
ulators (FOR) should recommend standard guidelines 
including model regulations and agreements, and spec-
ify a very clear and simple institutional structure details 
of energy accounting, billing, M&V, and mechanisms 
for interconnection and dispute redressal.” (Gambhir et 
al., 2012). It is thus evident that while the government is 
taking positive steps to boost generation, a lot still needs 
to be done in terms of resolving operational and finan-
cial constraints to achieve a truly revolutionary revamp 
of the power sector.

Yet another concern is that a sudden boost to manufac-
turing might lead to India reneging on the Paris climate 
accord targets (Sharma, 2017). As alluded previously, 
India has a shrunken manufacturing sector, partly be-
cause of its expensive and unreliable electricity supply. 
If India’s manufacturing sector takes off before adequate 
supply of renewable energy based generation is estab-
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lished, it might have to make a choice between growing 
manufacturing and keeping firm on its climate commit-
ments. Therefore, not only does India need to continue 
its current track of energy transformation, it must ex-
pedite it to meet its promises. With myriad challenges, 
reforms and promises on their way, the story of India’s 
energy transformation is indeed eagerly awaited. 
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