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Abstract

Adaptation is a central issue in climate change research and crucial questions on
the subject include the challenges that affect its operationalization at the local
scale. However, information on how to examine these challenges and determine
their characteristics is limited. Using a modified version of Ostrom’s Institutional
Analysis and Development framework, this paper addresses this gap through a
case study in Albay, Philippines, with special interest on the challenges in
mainstreaming climate change adaptation (CCA) into local land use plans. The
paper developed 20 quantitative indicators to examine the nature of and linkages
among these challenges. The mainstreaming indicators were computed using data
gathered from a survey that incorporated a scorecard to quantify the respondents’
answers; the survey was conducted among the key players in local land use
planning in Albay. Correlation analysis showed that there are strong linkages
between the challenges associated with local leadership, local government
prioritization, and local government’s commitment to CCA. Analysis of the
mainstreaming indicator scores suggests that the challenges can obstruct
mainstreaming of CCA at varying degrees of severity; when overcome, they
become significant opportunities for the effective operationalization of the
approach. The paper offers analytical tools that have the potential to help planners
make informed decisions concerning the challenges in mainstreaming CCA, and
formulate practical strategies for its implementation.

Keywords: modified IAD framework, mainstreaming indicators, mainstreaming
challenges, local government prioritization, local leadership, commitment to
climate change adaptation.
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1 Introduction

Understanding the barriers to climate change adaptation (CCA) has never been
more important than the present, when adaptation focus is shifting from
determining whether there is a need to adapt, to how to adapt [1, 2]. Thus, scholars
have been expanding the knowledge base on the subject to fully comprehend the
adaptation process [3]. Consequently, the topic on the barriers to adaptation has
created its own niche in adaptation research [1, 4-6].

This paper contributes to CCA research by advancing the discussion on the
linkages and interdependencies among the barriers to adaptation, through a case
study on mainstreaming CCA into the local land use planning in Albay,
Philippines. Mainstreaming is an adaptation approach that integrates climate
change concerns into development planning, policy and decision-making
processes and procedures [7, 8]. It synergizes CCA and development goals and
agenda, thus, is gaining popularity especially in developing countries [9].
Consequently, understanding the nature of the barriers to mainstreaming CCA
would be a substantial undertaking to ensure effective operationalization of the
approach.

The paper continues with a brief discussion of the interconnections among
barriers to adaptation. Afterwards, a background on the climate change concerns
in the Philippines is presented. Next, the four-stage mixed methodology the
research devised to examine the case study is discussed. This includes: (1) how
the Institutional Analysis and Development (IAD) framework was modified to suit
the analytical needs of this CCA research (IAD-CCA); and (2) how the
mainstreaming indicators were developed. The results of the correlation analysis
and the computed values of the mainstreaming indicators are then examined, along
with some qualitative analysis on the data. This paper concludes that: (1)
mainstreaming challenges are liked to each other; (2) at the city/municipal level,
there are strong linkages among local leadership, local government prioritization
and the local government’s commitment to CCA in relation to mainstreaming
CCA; and (3) a challenge can be a significant barrier or opportunity to another
challenge.

2 Barriers to adaptation

Among the critical questions in adaptation research pertain to the barriers
obstructing, delaying, diverting or blocking the adaptation process [1]. A number
of studies: (1) identified these barriers; (2) determined their nature and origin; and
(3) investigated the conditions encompassing the barriers, among others [5, 6, 10,
11]. Still, more information is needed to fully understand the complexities in
overcoming these barriers and effectively operationalizing an adaptation measure;
such information includes how these barriers are interconnected [6, 12].
Literature suggests that the barriers are linked to each other. For example, the
lack of awareness and knowledge of climate change issues is a significant barrier
to adaptation [13]. With no understanding of the climate risks, local leaders tend
to prioritize climate change the least [14]. Accordingly, the lack of local leadership
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that supports CCA can significantly impede implementation of CCA measures [3,
10]. Without this leadership, it is likely that financial, as well as community,
support for adaptation activities will be also scarce [5, 6, 12]. The lack of funds,
in turn, can limit the human resources that focus on adaptation initiatives [13].
Meanwhile, the absence of community support indicates people’s lack of
willingness to accept and abide by the rules and regulations related to CCA [5,
10].

Thus, some barriers to adaptation are interdependent; though their
interdependencies differ in degrees and intensities [6]. Essentially, it is not
sufficient to just identify the barriers to adaptation; it is equally important to
understand their linkages to one another [11]. Knowledge on how the barriers are
interconnected can aid in designing strategies on how to overcome these barriers.
Such is the aim of the case study conducted in the province of Albay, Philippines.

3 Climate change impacts in the Philippines

The Philippines is a developing country in Southeast Asia with 92.3 million people
as of census 2010 [15]. It is visited by an average of 20 typhoons a year and is
considered as the world’s third most vulnerable country to extreme weather events
(i.e. typhoons) [16, 17]. Of late, the country has been experiencing intensified
typhoons due to climate change [18]. Consequently, the Philippines is particularly
vulnerable to present and future climate risks [16]. This notion was proven when
typhoon Yolanda (international name: Haiyan) — the most powerful typhoon in
recent history — struck the Philippines in November 2013 [19]. Impacts of
Typhoon Yolanda included: 6,300 people dead; 28,689, injured; and 1,061 people
missing. It distressed around 16 million people; damages were assessed at PHP
89.6 billion (USD 2.1 billion) [20].

Early on, the Philippines has recognized the need to adapt to climate change.
Thus, in 2009, it enacted the Climate Change Act (Republic Act (RA) 9729), a law
that institutionalized mainstreaming of climate change into the government policy-
making, planning, and decision-making processes. A year later, it passed the
Disaster Risk Reduction and Management Act (RA 10121), a legislation that
mandated for mainstreaming of CCA and disaster risk reduction (DRR) (i.e. CCA-
DRR) into the development decision-making and planning processes of both the
national and local governments units’ (LGUs). In 2011, the People’s Survival
Fund (RA 10174) was institutionalized to provide a long-term financial stream for
CCA.

The local government units (LGUs) in the Philippines are composed of
provinces, cities, and municipalities (towns). A province is the main local political
unit comprising of municipalities and cities [21]. Among the LGUs in the
Philippines, Albay province is among the most active in advancing local CCA-
DRR initiatives because of its high vulnerability to climate-related disasters [16,
22]. To adapt and build communities resilient to climate change, the Provincial
Government of Albay has implemented some of the best CCA-DRR practices (i.e.
local CCA-DRR policies, projects, and programs) in the country [22]. In fact, the
“Albay Declaration on Climate Change Adaptation” initiative in 2007 was key to
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the enactment of the Climate Change Act [23]. Accordingly, the Albay experience
is expected to bring robust information relating to local mainstreaming efforts.

4 Methodology

This section presents the four-stage mixed methodology devised to investigate the
challenges in mainstreaming CCA into Albay’s local land use planning process
(Figure 1). This study’s fundamental analytical tool was Ostrom’s [24]
Institutional Analysis and Development (IAD) framework. Mainstreaming CCA
is essentially an institutional concern, thus, should be analyzed under the
institutional lens [9, 25]. Still, the IAD needed to be modified to accommodate
some specific needs of the research. Changes were applied in Stage 1.
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Figure 1:  Four-stage mixed methodology flow chart [26].

The TAD has five fundamental elements, namely: (1) the action arena, the
central variable where institutional settings are analyzed; (2) the exogenous
variables (i.e. biophysical conditions, community attributes, and rules-in-use) that
affect the action arena; (3) the patterns of interaction generated by the actors and
institutional arrangements in the action arena; (4) the outcomes resulting from
these patterns of interaction; and (5) the evaluation criteria that guide how the
patterns of interactions and outcomes are examined [24, 27].

In this study, the institutional arrangements in the land use planning system and
the actors who follow these arrangements were analysed in the action arena.
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Critical to this analysis were the evaluation criteria of the IAD, as they determined
how the patterns of interaction and their outcomes were examined. Hence,
following the examples of Rudd [28], Ratner ef al. [29] and Jones ef al. [30], the
study modified the evaluation criteria to make them more effective in the analysis.
Specifically, the evaluation criteria were substituted with factors that affect the
effective on-the-ground application of the mainstreaming endeavour (i.e. 20
mainstreaming challenges). The mainstreaming challenges were identified
through an extensive range of adaptation literature on: (1) the barriers, constraints,
and obstacles to CCA and mainstreaming CCA; and (2) the drivers or enablers of
adaptation [4, 6, 10, 13, 14, 31, 32]. Consultations with key informants confirmed
the relevance of these challenges. The challenges were spread across three main
classifications, namely information, institutional, and resource capacity groups.
Consequently, the IAD was transformed into the IAD framework as applied to
mainstreaming CCA research (IAD-CCA) (Figure 2).

Exogenous factors Endogenous factors
Bicph_y_sical Patterns of
conditions Action arena: —> interaction <€
Attributes of e Actors
> community o Institutional Y
arrangements
Rules-in-use Outcomes <€

Evaluation criteria: Mainstreaming challenges

( Information capacity \ ( Institutional capacity \ f Resource capacity \

Availability of information Autenomy of local governments Availability of funds
Access to information Leader_shlp . Access to funds
Credibility & reliability of Commitment to climate change Stability of funds
information adaptahcn Availability of experts
Communication of Ccmm_unl_ty support Availability of human
information Organizational cohesion Tesources

Organizational cooperation &

collaboration arrangements
Local government prioritization
Institutional issues

\ / Qnsﬁtuﬁonal incentive j \ )

Figure 2:  Institutional Analysis and Development framework for
mainstreaming climate change adaptation (IAD-CCA) [26].

Translation of information
Knowledge & awareness

The TAD-CCA framework guided the designs of the succeeding stages in the
methodology. In particular, the queries in the survey, conducted in Stage 2, were
patterned from the 20 mainstreaming challenges of the IAD-CCA evaluation
criteria. Using a purposive sampling technique, the survey was conducted among
the key members of the local land use planning system in Albay. Particularly, the
respondents were representatives of institutions involved in the actual preparation,
review and approval of the local land use plans in Albay and its two LGUs (i.e.
Legazpi city and Camalig municipality). Snowball sampling was applied for
additional survey respondents (Table 1).
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Table 1: List of survey/interview respondents.

Scale Representative/Institution

City Development Council (City Mayor’s Office)
Legazpi City Planning Development Office

Legazpi City Disaster Risk Reduction Management
Council

Camalig Planning Development Office

Camalig Disaster Risk Reduction and Management Officer
Provincial Planning and Development Office

Housing and Land Use Regulatory Board

Provincial Agriculturist

Provincial Land Use Department of Interior and Local Government
Committee Members (11) | Department of Environment and Natural Resources
Albay Public Safety and Emergency Management Office
Environment and Management Bureau

Mines and Geosciences Bureau

Note: Numbers in the “Scale” column represent the number of respondents.

Legazpi City (4)

Camalig Municipality (3)

Scorecards were incorporated in the survey queries to quantify the answers of
the respondents. Specifically, each question had 3 answer choices that described
the conditions surrounding the mainstreaming challenges; a respondent gave either
1 (worst condition), 2 (moderate condition), or 3 (best condition) score on a query.
As a result, quantitative indicators (i.e. mainstreaming indicators) that had values
between 1 <n <3 were developed. The answers of all the respondents were given
equal weights. Meanwhile, Cronbach’s alpha statistics were computed to test for
the reliability of the indicator estimates.

The mainstreaming indicator scores then directed the flow of discussion during
semi-structured in-depth interviews in Stage 3; line of questions focused on the
indicators with scores closest to either 1 or 3. Interviews were conducted among
the same set of survey respondents. In effect, results from the interviews confirmed
and supported the mainstreaming indicator scores. However, the interviews also
raised additional issues and concerns regarding the mainstreaming process. These
(issues and concerns) were clarified in Stage 4 through document reviews and
consultations with key informants. Afterwards, all the information gathered were
analyzed based on the IAD-CCA framework structure (i.e. patterns of interaction
and outcomes examined through the evaluation criteria). Fundamentally, the
complete methodology allowed for both quantitative and qualitative assessments
on the case study.

5 Mainstreaming challenges: linkages and state-of-play

This section presents the results of the pair-wise correlation analysis on the survey
data, by provincial and city/municipal levels, as well as the interpretations of the
computed mainstreaming indicator scores.
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5.1 Correlation among the mainstreaming challenges

Correlation coefficients describe the degree of relationships between two
variables. A coefficient equal to 1 (-1) signifies a perfect direct (inverse)
relationship, while a coefficient equal to zero implies no relationship (Moutinho
[34]). In this section, analysis was limited to the mainstreaming challenges with
correlations > 0.7 (i.e. high correlations or strong association).

Relatively high frequencies of strong linkages between resource capacity
challenges and the other challenges were observed. To illustrate, at the provincial
scale, stability of funds and access to funds each had strong relationships with
seven other challenges; availability of experts with four; and availability of
resources and availability of funds were each strongly linked to two other
challenges. On the other hand, local government prioritization and institutional
incentives were each strongly connected to three other challenges; while the
translation of information, credibility and reliability of information, and
knowledge and awareness challenges were each strongly associated to two others.
Community support was only strongly linked to local government prioritization.
This trend was observed also at the city/municipal scale, though it was less
pronounced (Tables 2 and 3).

This set of information can be used in designing schemes for mainstreaming
CCA. For example, to affect an extensive list of challenges, strategies focused on
improving access to resources can be devised. A similar effect may also be
possible by raising the availability of experts. However, using correlation results
in making decisions should be done with caution and be supported by other sets
of data and evidence. This is because although correlation suggests association
between variables, it does not explain causation [34].

Another noteworthy observation was the tripartite linkages among local
leadership, commitment to CCA and local government prioritization challenges at
the city/municipal scale (Table 3). Local leadership pertains to the existence of a
climate change champion in the locality, while local government prioritization
denotes the extent by which the CCA is prioritized by the local government.
Lastly, commitment to CCA relates to the (non)existence of a legislative
framework for local adaptation. This tripartite relationship suggests that
addressing one challenge will affect the other two, and vice-versa. Also, the action
to overcome one (challenge) can be magnified by the possible ripple effects of the
other two (challenges) on the rest of the mainstreaming challenges. This notion is
confirmed and further explored in the next section.

5.2 How do the challenges affect mainstreaming of climate change
adaptation?

Computing for the Cronbach’s alpha statistics is a common method of measuring
the reliability of estimates for indices; the accepted values of alpha vary between
0.70 to 0.95 [35]. Cronbach’s alpha statistics for the provincial and city/municipal
datasets registered at 0.9487 and 0.9001, respectively, suggesting reliable
estimates for the mainstreaming indicator scores.
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Table 2: Mainstreaming indicators with correlation > 0.70, provincial level.

Mainstreaming indicator Score | Mainstreaming indicator
Translation of information 0.753* | Credibility and reliability of information
Local government prioritization | 0.725* | Community support
Institutional incentive 0.776* | Translation of information
0.709* | Knowledge and awareness
0.745* | Local government prioritization
Access to funds 0.815* | Institutional incentive
0.899* | Availability of funds
0.740* | Credibility and reliability of information
0.745* | Knowledge and awareness
Stability of funds 0.847* | Institutional incentive
0.907* | Availability of funds
0.899* | Access to funds
0.745* | Local government prioritization
o 0.765* | Institutional incentive
Availability of experts 0.899% | Access to funds
0.706* | Stability of funds
%
Availability of human resources 85?2* /;Z;ifist;oo?gizs

*Specifies the significance level of correlation coefficients at the 5% level or better (i.e. 95%

confidence level).

Table 3: Mainstreaming indicators with correlation > 0.70, city/municipal level.
Mainstreaming indicator Score Mainstreaming indicator
Translation of information 0.750 Communication of information
Organizational cohesion 1.000* | Access to information
Organizational cooperation arrangements | 1.000* | Availability of information
Commitment to CCA 0.750 Leadership
Local government prioritization 1000 Leader:shlp

0.750 Commitment to CCA
Institutional incentive 0.917* | Knowledge and awareness
Availability of funds -0.750 | Translation of information
Access to funds -0.750 Tran.slat.i(.)n of information

1.000* | Availability of funds

0.730 Communication of information

o 0.710 Knowledge and awareness

Availability of experts 0.730 Leadership component

0.730 Local government prioritization

0.750 Availability of funds
Availability of human resources 0.750 Access to funds

0.730 Stability of funds

*Specifies the significance level of correlation coefficients at the 5% level or better (i.e., 95%

confidence level).
Note: CCA — climate change adaptation.
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The indicator scores reflected the conditions encompassing the mainstreaming
challenges at the provincial and city/municipal scales. The interviews justified the
scores and revealed an interesting characteristic of the mainstreaming challenges.
That is, the challenges exist in varying levels that depict the degrees of their
impacts on the mainstreaming process. To illustrate, indicators with scores of 1.0
< n < 2.0 comprise the first level or the primary barriers; 2.0 < n < 2.25, second
level barriers; 2.25 <n < 2.5 third level barriers; and scores of > 2.5 composed the
fourth-level or those challenges that have been overcome and have become
opportunities for mainstreaming.

Continuing with the discussion from the last section, the leadership indicator
was considered as an opportunity in Albay because of the existence of a climate
change champion (i.e. Provincial Governor Jose Salceda, the chief executive
officer of Albay) (Table 4). The actions and initiatives of Governor Salceda on
CCA matters were recognized not only within the Philippines, but in the
international community as well. Thus, he was acknowledged by the United
Nations International Strategy for Disaster Reduction as a “Senior Champion” of
CCA and DRR in 2010 and one of the “Champion for Making Cities Resilient”
[36, 37].

Table 4: List of selected opportunities for mainstreaming in Albay.

Mainstreaming indicator Provincial | City/Municipal
Knowledge and awareness 2.70 2.69
Leadership 2.67 2.57
Commitment to climate change adaptation 2.71 243
Community support 2.58 2.70
Local government prioritization 2.77 2.57
Institutional incentive 2.81 2.86

Under the leadership of Governor Salceda, the Provincial Government of Albay
enacted local legislations that institutionalized CCA as a local government priority
[16, 38]. Such legislative framework for CCA in Albay established a local
government committed to CCA. Accordingly, the local government prioritization
and commitment to CCA indicators were assessed as opportunities in the province
(Table 4). In addition, all the respondents assessed the planners and decision-
makers in Albay to have knowledge and awareness on climate change issues; they
attributed this to the influence of the climate change champion. The increased
understanding of the climate risks and the benefits from CCA, in turn, incentivized
the planners and decision-makers to apply the mainstreaming approach [39].
Meanwhile, the combination of all the CCA efforts gained the support of the
community, as reflected in the participation of the community members on the
CCA-related activities, programs, and projects [23]. Thus, as the correlation
analysis suggested, local leadership did have a strong linkage with the other
mainstreaming challenges. As an opportunity, local leadership was key in
overcoming the other challenges in local mainstreaming of CCA.
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6 Conclusion

In this paper, mainstreaming challenges are the factors that affect or influence the
effective operationalization of the mainstreaming measure. They can either be
barriers, when they impede the effectively operationalization of mainstreaming, or
opportunities, when they have been overcome and have positive effects on the
other challenges. The study devised a four-stage mixed methodology that
classified these mainstreaming challenges into three capacity groupings —
institutional, information, and resource. Through this methodology, quantitative
data were collected, allowing correlation analysis to be conducted. Furthermore,
quantitative mainstreaming indicators that can assess a challenge’s degree of
impact on the mainstreaming process were also developed. Thus, the paper offers
analytical tools that have the potential to help planners make informed decisions
concerning the challenges in mainstreaming CCA.

More importantly, the paper provided empirical evidence on the direct linkages
among the mainstreaming challenges. It showed that these linkages can exist at
varying degrees (i.e. strong) and different forms (i.e. tripartite relationships).
These sets of information can help planners and decision-makers formulate
practical strategies for operationalizing CCA mainstreaming and other adaptation
measures and approaches.
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