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SYSTEMATIC REVIEW OF THE RESEARCH ON CLIMATE CHANGE ADAPTATION
POLICIES AND PRACTICES IN THE LEAST DEVELOPED COUNTRIES WITH SPECIAL
REFERENCE TO NEPAL

Shree K. Maharjan* and Prof. Keshav L. Maharjan,
Graduate School of International Development and Cooperation, Hiroshima University

Abstract

Climate change is a reality, especially; least developed countries (LDCs) including Nepal are facing
direct and immediate impacts, because of limited adaptive capacities and resources to address it. The
governmental, non-governmental agencies, communities and individuals have initiated the adaptation
policies and practices as appropriate based on their capacities and available resources. The
governments in LDCs have formulated NAPA and relevant policies, plans and frameworks to address
the impacts. This paper has reviewed and analyzed the research concentrating on climate change
adaptation policies and practices in the LDCs, especially focusing Nepal, through systematic review
and analysis approach. The review is concentrated mainly on the peer reviewed journal articles
published in Science Direct (SD), Springer Link (SL) and Web of Knowledge (WoK) from period of
January 2007 to May 2016. The paper has analyzed the existing research in relation to
methodologies, adaptation choices, identifying gaps and priorities. The analysis shows the increasing
trend of research on adaptation policies and practices in Nepal either carried out by the agencies or
researchers. Among the research, 75% articles have concentrated to adaptation practices and 25%
on adaptation policy. Diversification is the most common adaptation practice with 71% articles
followed by a combination of more than 2 adaptation practices. Mostly combined research
methodologies are used in the research; however, specific research tools and models are also applied
to specific research objectives.

Keywords: climate change, adaptation practices, and policies, systematic review, NAPA, Nepal

1. Introduction

Climate change is a complex phenomenon with multiple and direct/indirect impacts on the social,
economic and environment sectors (Tanago et al., 2016). The least developing countries (LDCs) are
relatively more vulnerable (UNDP, 2011) since they have limited capacities and resources to deal
with it socially, technologically and financially. It is predicted that billions of people in these
countries suffer from its impacts because of food and water shortages and health related issues
(UNFCCC, 2007). It is a reality now also in Nepal because of its fragile economy and marginal
environment (Gentle and Maraseni, 2012). The impacts are being observed at the national and local
levels, however, severe impacts at the local level, especially in the remote and fragile areas where
poor and marginalized people live and are highly depended on climate-sensitive livelihood sectors
(Manandhar et al., 2011; Aryal et al., 2014; Parera et al., 2015). Moreover, they have limited
livelihood options and adaptive capacities due to lack of access to information, resources and services
(Gentle and Maraseni, 2012). The situation will be severe with increased mean annual temperature by
1.2°C by 2030, 1.7°C by 2050 and 3°C by 2100 compare to the baseline of 2000 (MoE, 2010) that
indicates the increase of substantial impacts on the people's livelihoods in the foreseeable future
(Becken et al., 2013).

In recent years, adaptation has become widely discussed in climate change and development
discourses including policy and governance (Sharma, 2011). Adaptation is the urgent priority for the
LDCs to deal with climate change issues. The LDCs carried out the assessment of vulnerabilities,
climate change impacts and developed possible adaptation policies i.e., National Adaptation
Programme of Actions — NAPAs (UNFCCC, 2007). The Government of Nepal (GoN) has also
formulated the NAPA, Local Adaptation Plan of Actions (LAPAS), National climate change policy-
2011 to deal with such climate change impacts at the national and local levels (MoE, 2010; Regmi
and Karki 2010; Regmi et al., 2016).
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Lwasa (2015) and Tanago et al., (2016) realized the increased number of research on climate change,
vulnerability assessment and adaptation that are conducted at different scales (from global to the
local) and sectors (eg. agriculture, forestry, health, energy). Each of the research contributes to policy,
awareness and capacity building to deal with specific and key climate issues in different scales and
sectors (UNFCCC, 2004). However, it is mostly top-down and scenario-driven rather than bottom up
and vulnerability driven (Locatelli et al., 2008). Combination of the approaches is effective for detail
assessment of adaptation practices and policies (Manandhar et al., 2013). Thus, Berrang-Ford, et al.,
(2015) emphasized on the policy review and research as it has significant role in the effective
implementation of climate policies.

These researches are important to develop the most effective strategies to adapt or mitigate its causes
and impacts (EC, 2006). Many research approaches and methodologies are existing to assess climate
change impacts, vulnerabilities and adaptation policies (UNFCCC, 2004). Each methodology and
approach has specific scope and limitation (Manandhar et al., 2013). Thus, the comprehensive review
and synthesis of existing research methods and tools are needed to evaluate the adaptation processes,
policies, achievements and gaps (Berrang-Ford et al., 2015). There was very little research on the
systematic climate data and review process (Manandhar et al., 2013). The systematic review is a
promising tool for comprehensive review, research synthesis and rigorous characterization of vast
knowledge and resources to identify research gaps (Higgins and Green (eds.) 2011; Berrang-Ford et
al., 2015; Sud et al., 2015).

This paper attempts to systematically review, assess and analyze the existing research on adaptation
policies and practices in LDCs with the special emphasis to Nepal. The comprehensive assessment
and review of existing research have led to identifying the gaps and priorities in adaptation policies
and practices. The paper also analyzes the methodologies used in adaptation research and major
adaptation practices being implemented in Nepal. The findings of this study will contribute to
effective planning, designing and executing adaptation policies, practices and interventions in Nepal
in future.

2. Methodology

The suitable research methodology depends on the research focus and questions as well as issues,
sectors and timeframe (UNFCCC, 2007; Locatelli et al., 2008). This study adopted the systematic
review, a relatively new methodology in the climate change discourse (Sud et al., 2015), focusing on
research related to adaptation practices and policies in the LDCs, specifically emphasizing on Nepal.
The study focuses on the peer-reviewed journal papers published in Science Direct (SD), Springer
Link (SL) and Web of Knowledge (WoK). These databases are commonly used search engines by the
researchers around the world. The inclusion/exclusion criteria and keywords are defined to identify
the peer-reviewed papers relevant to the study objectives. The criteria are basically peer-reviewed
papers in SD, SL and WOK published from January 2007 to May 2016 in English language. The
keywords used to identify the papers are “climate change adaptation in the least developed
countries” in the first search. The total number of journal articles found are 9395, 7389 and 176 in
SD, SL, and WoK respectively, but openly accessed articles are 891, 961 and 176 respectively. The
second search with the keywords “climate change adaptation policies and practices in LDCs” further
narrow down the articles to 562 (SD), 588 (SL) and 16 (WoK) The keywords “climate change
adaptation in Nepal” are used for the third search. Subsequently, the number of articles found are 415
(SD), 62 (SL), and 88 (WoK). The succeeding keywords used are ‘ADAPTATION + POLICIES +
PRACTICES + NEPAL’ to refine the search further. That ultimately reduced the number of articles to
203 (SD), 39 (SL) and 20 (WoK).

The title and abstract are reviewed considering the relevance and research focus. A total of 37 articles
are selected for systematic review. However, 5 articles are accessible only for the abstracts, thus,
discarded for the detail review. Finally, 32 articles (10 in SD, 9 in SL, 4 in WoK and 9 reflected in 2
or more databases) are selected for the systematic review. Among them, 6 articles are reflected in
WoK and SL; 2 articles are reflected in WoK and SD and only 1 article is reflected in all three sources
of databases. The title of the papers, journals, author(s) names, published dates, document sources,
research focus, approaches, methodologies and results, analysis are exported, analyzed and
summarized using MS Excel. Some researchers such as Gough et al., (2012) have criticized the
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possible bias towards systematic review based on predefined keywords and inclusion/exclusion
criteria. However, Berrang-Ford et al., (2015) argued that it has adapted the systematic approaches to
meet the needs of the review by combining quantitative and qualitative analyses and simplifying the
complex and iterative literature searches.

3. Results and Discussions

3.1.  Analysis of the trend and research focus areas

The review of the articles published in the databases clearly indicated the increased in the number of
research in climate change adaptation policies and practices over the years. SD clearly shows the
increasing trend, whereas WoK (26 articles) has highest articles in 2014 and SL (14 articles) in 2013.
The number of articles published in SD is comparatively higher than WoK and SL (Figure 1). Large
number of search databases is available with many peer reviewed articles published in these
databases. However, number of peer reviewed articles relating to climate change adaptation practices
and policies particularly in Nepalese context are less in comparison to the papers in other LDCs. But,
the trend is increasing over the years as government and other agencies have focused on climate
change research in recent years. Lwasa (2015) also reported the similar increasing trend of research in
climate change in other countries in South Asia and Africa.

Figure 1: Yearwise distribution of journal Figure 2: Geographical focus of the
papers in Web of Knowledge, Science climate adaptation researches in Nepal
Direct and Springer Link (2007 to 2016)
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In terms of no. of articles published in the journals in these databases, Global Environmental Change
(27) in SD, Climatic Change (6) and Regional Environmental Change (6) in SL and Regional
Environmental Change (7) in WoK have the highest number of articles. Diverse research areas and
topics are covered in these databases. The major research areas covered in the databases are
Environmental Science and Ecology, Geography, Biological Conservation in WoK; Climate change,
Climate, Energy, Water in SD; and Environment, Environmental Management, Earth Science,
Ecology and Life Science in SL. These are broad research areas; however, it clearly indicates that
climate change discourse is multi-disciplinary in nature.

3.2.  Adaptation Focus and categories/types

The articles are analyzed broadly based on 5 adaptation categories defined by Agrawal and Perrin
(2008) — Diversification, Mobility, Storage, Market Exchange and Communal Pooling. Among the
articles selected, 62.5% are related to adaptation practices, 12.5% are directly related to adaptation
policies, 12.5% are related both adaptation practices and policies and rest are focused on disasters,
drought and trend analysis though only few information directly relating to adaptation policies and
practices. Diversification is the most common adaptation choice among the papers published, as 71%
of the articles are concentrated on it. A combination of two or more adaptation choices is generally
available (40% of the articles). Very few papers are targeted to specific adaptation choices such as
communal pooling (9), market exchange (7), Mobility (6) and storage (2).

Most of the articles (except 7 articles) have multi-authorships. Out of 32 peer-reviewed papers, 6
articles published in Regional Environmental Change. Likewise, Climatic Change, Applied
Geography, Global Environmental Change have 3 articles each. Natural Hazards and Environmental
Management have only 2 articles published. Rest of the journals such as Water Resources and Rural
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Development, Renewable Energy, Weather and Climate Extremes, Environmental Development,
Procedia Social and Behavioral Sciences, Environmental Science Policy, World Development,
Climate and Development, Mountain Research and Development, International Journal of Global
Warming, Climate Policy, Geo-environmental disaster and Journal of Mountain Science have only
one paper each.

3.3.  Thematic and Geographical Focus/Coverage of the researches

The geographical focuses of the research are mainly categorized into multiple nations (MN), National
(N), Regional (R), Local (L), the combination of National and Local (N and L) and finally the
combination of Regional and Local (R and L). In this regards, 4 articles have specifically covered
multiple nations including Nepal. Among them, 2 articles are focused in the mountainous region and
rest 2 are focused on adaptation in general. Moreover, 25% research concentrated in regional and
local level, 15% in national and local, 12.5% in local, 15% in regional and 19% in national level
(Figure 2).

In terms of thematic focus, most of the articles have concentrated on agriculture and livelihoods,
livestock and water resources. Moreover, 2 articles have specifically focused on gender and 2 on
disaster risk reduction correspondingly. There are 8 articles related to adaptation policy. Only 1
article is found that is focused on renewable energy sector and drought specifically.

3.4. Methodological and Analytical Approaches

3.4.1.  Approaches
In order to analyze the approaches, the authors have defined 3 types of approaches — Descriptive,

Explanatory and Analytical. Descriptive implies use of simple descriptive analysis such as mean and
percentage, whereas explanatory is basically included literature review, qualitative explanation and
Analytical indicates the use of model and quantitative analysis. In this aspect, 13 articles have
concentrated on combination of descriptive and analytical approaches. Likewise, 9 papers have used
explanatory approach. Similarly, 4 articles have used descriptive and combination of descriptive and
explanatory respectively and only 2 articles have used only analytical approach.

3.4.2. Research methods and data analysis

It is found that combinations of multiple methods are being applied in the climate change research in
Nepal. In this review, the combination of HH Survey, Questionnaire Survey and Participatory
methods found very prominent. However, some research have used specific tools and techniques such
as Livelihood Vulnerability Index; Long-range energy alternative planning Model (LEAP);
Participatory 3-Dimensional Mapping (P3DM); discourse analysis; Multivariate Probit Model; Spatio-
temporal trend analysis; Land evaluation framework; Binary Logit Model, DHM! and SPI analysis
among others.

In terms of data analysis, out of total articles selected for review, 12.5% research solely depends on
guantitative analysis, 37.5% research have combined both qualitative and quantitative analyses and
rest 50% depend on qualitative analysis of the available information. Some of them are review paper
published in the peer-reviewed journals. Berrang-Ford et al., (2015) has pointed out that there is the
limited systematic review done in terms of quantitative and even formal qualitative evaluations of
adaptation policy and practice.

3.5. Discussions

This review systematically analyzed the research on adaptation policies and practices in LDCs,
specially highlighting the case of Nepal. Based on the comprehensive assessment and review, the
objectives of identifying gaps and priorities and gaps in adaptation policies and practices were
comprehended. Agriculture and livelihoods are the main priorities in the adaptation research.
However, combinations of adaptation choices are also common. Tennigkeit et al., (2014) also
revealed that adaptation is the main priority in the agriculture sector in LDCs. It is mainly because
agriculture and natural resources are more vulnerable to climate change, thus important to focus on

1 DHM - Department of Hydrology and Meteorology and SPI - Standardized Precipitation Index
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these sectors to formulate rational and effective adaptation strategies (Tao et al., 2011). Moreover,
Gautam and Peterson (2016) also found livelihood diversification as the most common adaptation
strategy in dealing with economic and environmental shocks. Agrawal and Perrin (2008) have found
very few adaptations relating to market exchange and storage among 118 types of adaptation types.
Tiwari et al., (2014) have also found that some of these adaptation programs of government and
NGOs have improved the livelihoods of the poor and vulnerable people through pro-poor programs at
the local level.

Moreover, because of the greater priorities, there is a possibility of higher number of research being
conducted on agriculture and livelihoods as compared to others that are reflected in the peer-reviewed
domain. Additionally, all research are not reflected in these databases, since there are different types
and levels of research. For instance, many local level and policy research are not reflected in these
databases. Sud et al., (2015) also agree that all research on adaptation, especially policies related, may
not in the peer-reviewed domain. Moreover, few studies have systematically examined adaptation
practices and actions at national, regional and local levels (Ford et al., 2011). Thus, the UNFCCC
has emphasized on assessing climate change impacts and vulnerabilities for identifying adaptation
needs and priorities in all sectors. The systematic data gathering, observation, monitoring and
forecasting through research and documentation are necessary for good quality data and information
(UNFCCC, 2007).

The review shows the increasing trends of research and publications in the peer-reviewed journals in
the field of climate change adaptation in LDCs including vulnerability assessments and adaptations
that was also reported by Lwasa (2015) and Tanago et al. (2016). European Commission (EC) has
also increased three-fold funding support on climate change research in developing countries from
2007-2013 (EC, 2006). It has been observed that many researchers have combined the diverse sectors
such as agriculture, water, livestock, gender, and poverty in climate change adaption. The upfront
reason is that climate change has multiple impacts in diverse sectors from agriculture to forestry,
water to energy, health to the economy. It is necessary to adapt and adjust appropriately to cope with
the present and future uncertainties (UNFCCC, 2007). The researchers have used a wide range of
research methodologies based on research issues and focus, which vary with the sectors, researchers’
skills and interests. However, the combination of research methodologies is prominent, utilizing both
gualitative and quantitative data. Moss et al., (2001) emphasized on the necessity of multifaceted,
interdisciplinary approaches for assessing vulnerability and understanding social, environment and
economic impacts. Some specific set of tools and methods are also applied to specific research such as
P3DM for studying gender and multi-castes collaboration, LEAP for energy alternative planning
model.

There are only 8 papers (25%) directly related to adaptation policies. The climate change policy in
Nepal has a very short history, which was begun only after formulation of NAPA in 2010. It’s the
newest addition to Nepal’s legislative framework (Tiwari et al., 2014). The climate change policy,
LAPAs are developed specifically to implement the NAPA priorities and projects. However, it is still
a challenge to implement all those priorities/projects. Some initiatives have been started with Nepal
Climate Change Support Programme (NCCSP) in 14 districts of mid and far-western development
regions (GoN, 2016). These climate change policies have specifically allocated 80% funds to the local
level particularly for poor and vulnerable people (Tiwari et al., 2014). Most of the policy related
articles in the review are found to be explanatory and qualitative in nature.

4. Conclusions and way forward

The climate research is being conducted at different levels and sectors in the LDCs. The systematic
review is effective particularly in identifying the gaps and priorities. However, this study is limited
only to the research published in SD, SL, and WoK. However, it shows the increasing trend of
research on adaptation practices and policies in Nepal. Since the systematic review is a newly
emerged tool in climate change discourse, there are very few such review conducted in the LDCs and
also in Nepal. The review found that the combination of different research methodologies including
survey (household and questionnaire); participatory approaches and model analysis are commonly
applied, utilizing primary and secondary sources of data through qualitative and quantitative analyses
based on the nature of research, availability of data/information and research objectives including
researchers’ skills and abilities.
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The research is a continuous process, however, it is more important to utilize the research findings
and recommendations in the livelihood improvement of the poor and marginalized people to minimize
climate risks and vulnerabilities. In that aspect, the finding and analysis of this review can contribute
to minimizing the gaps and priorities in adaptation research in the LDCs including in Nepal. The
review has found diversification as the most common adaptation, especially in agriculture and
livelihood sector, since climate change impacts are severe in these sectors. There might be very few
research focusing other thematic areas/sectors or the research that are not published in these
databases. In that sense, the systematic review needs to combine with review and analysis of some
other published and unpublished literature on the related field, especially when the field is new such
as climate change policy in most of the LDCs. In Nepalese context, limited research are done on
climate change policies, which are mostly explanatory. The policy in Nepal has very short history.
Thus, policy survey on adaptation policy with the climate experts is one of the potential research
fields in near future in Nepalese context.
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