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Vietnam is highly vulnerable to climate change, and those most Received 28 April 2019

severely affected tend to be members of ethnic minority groups Accepted 20 September 2019

living in poverty in marginalized areas. This paper focuses on the

Tay, Dao, and Hmong ethnic minorities the Northern Mountainous ai . .
. . imate change; adaptation;

Region (NMR) of the country, and employs a mixed-method ethnic minority; Bac Kan

qualitative approach to assess their adaptation to a changing Province; Vietnam

climate in the region as a case study. The NMR is the poorest area

of Vietnam, and each of these ethnic minority groups was found

to be both vulnerable and adapt in different ways. Results show

that adaptation strategies faced considerable barriers, often

directly influenced by gender, age, ethnicity, wealth, and location.

Many locally-employed coping strategies were also found to be

conditional on the strength and foresight (or futility and the lack

of foresight) of institutions and policymakers on the local,

regional, and central levels. While local knowledge and social

capital did ease pressures, policy failures more typically led to

mal-adaptation and welfare dependence. Improving not only the

quality but also the focus of and access to government resources

would considerably enhance the capacity for communities to

adapt to the impacts of a changing climate.

KEYWORDS

1. Introduction

Vietnam is one of the most vulnerable countries in the world to climate change (Dasgupta
et al. 2007; MONRE 2016). The current state of exposure to climate impacts is best
assessed by looking at past effects of climate-related disasters. For example, in Vietnam
between 1953 and 2010, nearly 25,000 people were killed by natural disasters and 77
million were negatively affected in some way (World Bank 2010). Human losses to
extreme weather events can serve as a reliable indicator of vulnerability to climate
change (Patt et al. 2010). Key concerns associated with climate change in the Northern
Mountainous Region (NMR) of Vietnam are drought in the dry season (winter); soil
erosion, landslides, and flooding in the rainy season (summer); and changing temperature
regimes such as additional cold spells (ISPONRE 2009; MONRE 2016). Experiences of
climate variability, manifested in the increased length and frequency of droughts, floods
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and cold spells, have increased the existing vulnerability of local communities. In recent
years, a succession of crises precipitated by severe droughts (2009, 2010) and cold spells
(2008, 2011) has led to widespread crop failure and livestock death, which in turn has
forced large numbers of people to seek oftf-farm employment as laborers (Author 2013;
Delisle and Turner 2016).

This study uses the Northern Mountainous Region (NMR) of Vietnam as a case study
of adaptation to climate change. Every year in Vietnam the NMR is threatened by
typhoons, storms, and landslides in the rainy season or drought in the dry season
(Delisle and Turner 2016). In the NMR, agricultural crops are particularly vulnerable to
climate incidents, as demonstrated by recent flooding, long periods of unusually cold
weather in 2008 and 2011, and drought in many years. Climate change projections pre-
dicted that under most future scenarios Vietnam will have millions of people who will
need to cope with these increased hazards (MONRE 2016). In addition to climate
change, rural communities are vulnerable to multiple interacting stresses including food
insecurity, rising inequality, limited access to government services, and environmental
degradation (Chaudhry and Ruysschaert 2007; World Bank 2010; Author 2013). This
study seeks to better understand as a case study how marginalized communities in the
NMR adapt to and might be emboldened with the resources and agency to better adapt
to climate change.

Adaptation in the context of climate change consists of adjustments in practices, pro-
cesses, or structures performed in response to the actuality or threat of long-term climate
change and leading to an evolving change in state (IPCC 2007). In this paper, adaptation is
understood as a set of strategies and actions taken in reaction to or in anticipation of
change by people to enhance or maintain their well-being; where well-being is used as
the surrogate of community resilience from a local perspective. Climate change coping
and adaptation strategies fall into three main categories. They include the diversification
of livelihoods, the application of locally based knowledge of resource systems, and the use
of existing and extending social networks to share risks (Goulden et al. 2009).

More generally, this study explores how communities in the past adapted to climate
pressures and how they were able to increase their adaptive capacity. It focuses on the
responses to specific climate shocks in the NMR in order to distill lessons for future adap-
tation. While it is impossible to quantify to what degree the climate shocks and stresses
now being experienced are the direct results of climate change, recent studies reveal
that such shocks and stresses will increase (e.g. IPCC 2012). It is therefore essential that
human responses to these current events are studied. Furthermore, as climate change con-
tinues and accelerates, humans are transitioning into novel biophysical conditions where
knowledge of the past will not always predictably guide what can be expected in the future,
or even provide meaningful historical context on how to mitigate it. However, in this
study, it is assumed that extreme events in the past are analogous to what will likely
happen in the future, at least in the short- to medium-term, and that as a result humanity
needs to learn from past coping strategies for climate variability and weather extremes to
better adapt to future climate change (Ford et al. 2006). Examining experience and
response to climate variability, change, and extremes can provide an empirical foundation
for characterizing how communities manage and experience climate-related risks; identi-
fying processes and conditions which determine the efficacy, availability, and success of
adaptation; establishing a range of possible societal responses to future change; and
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helping identify barriers to adaptation (Smit and Wandel 2006; Ford et al. 2007; Ford et al.
2008). Barriers to adaptation are likely to be important in determining vulnerability and
adaptability to future change (Ford 2009).

1.1. Study areas

The NMR has been selected as the focus of this study. Given the place-based and localized
impacts of climate change, the study did not attempt to cover the entire NMR, but rather
provides a detailed and focused case study of the Nam Mau Commune in the Ba Be Dis-
trict of Bac Kan Province (Figure 1).

The NMR is home to 31 out of 54 officially recognized ethnic groups in Vietnam, account-
ing for more than 50% of the total population of the area. These include the Tay, Thai, Nung,
Dao, and Hmong. Each group speaks different native languages belonging to several distinct
linguistic branches such as Viet-Muong, Thai-Tay, or Hmong-Dao (Dien 2002; Son and
Thuy 2005). Each group differs widely in ways of generating income, in kinship, in the com-
plexity and manifestation of social organization, and in the degree and nature of their assim-
ilation into Vietnamese society. In the NMR, ethnic minority distribution is divided into
three sub-regions, usually based on elevation. The Muong, Thai, Tay and Nung live in the
lower altitudes; the Dao live in the middle altitudes, and the Hmong live in the highest alti-
tudes (Dien 2002; Vien 2003). Therefore, among the three ethnic minorities in this study, the
Tay live in mountain valleys, practice paddy rice agriculture, have comparatively higher lit-
eracy rates, and perhaps most importantly, are viewed by the Kinh (i.e. the ethnic Vietna-
mese) as being the most advanced of the various minority groups. The Dao and Hmong
live in scattered and more inaccessible settlements, have lower literacy rates, and are often
negatively perceived by the Kinh and Tay as being culturally inferior.

Six villages of three ethnic groups in Nam Mau Commune were selected for this study.

Pac Ngoi and Ban Cam are Tay villages. Their location on the shore of the lake and on
the wide alluvial plain is favorable for both agriculture and fishing, but is also disadvanta-
geous because of annual floods which often destroy food crops. Almost all households in
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Figure 1. A map of the study location.
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Pac Ngoi and Ban Cam are engaged in agriculture. Some also have additional sources of
non-farm income. Boat driving, the running of tourist guesthouses, and jobs in the
commune administration provide some of the families with a daily or monthly cash
income.

Na Nghe and Na Vai are Dao villages. They lie on sloping land around terraced rice
fields. The residents of Na Nghe are now resettled inside the strict protection zone of
the Ba Be National Park. Na Vai Village was formed in the late 1950s and is located in
the buffer zone of the Ba Be National Park. Therefore, the two villages have different
socio-economic statuses. Na Vai has better access to local markets, other parts of the
commune, and the district center and thus it has more opportunities to develop off-
farm income activities.

Khau Qua and Nam Dai are two Hmong villages of Nam Mau Commune. Nam Dai is
located at the altitudes 700-800 m asl. The village is surrounded by terraced rice fields and
paddy rice at the bottom of the hill. Nam Dai is located at 500-600 m asl. Both villages are
located within the boundary of the Ba Be National Park, far from main roads and the
commune center. Their livelihoods derive mainly from paddy rice grown at the hill
bottom, upland cultivation, cattle rearing, and the gathering of forest products. A few
households earn some off-farm income from carpentry and cattle trading.

2. Research methods
2.1. Case study

At the core of the empirical portion of this article stands the case study of six village com-
munities in the northern mountain district of Ba Be, Bac Kan Province. Place-based case
studies are considered to be central to climate change research (Ford et al. 2008; Ford et al.
2010). Climate change provides a good example of a complex social-ecological system
problem for which place-specific case studies and participatory methodologies are particu-
larly suitable (Berkes and Jolly 2001). Such studies can illuminate how different factors, at
different scales, can interact and affect the ability of households and even different individ-
uals within households to cope and adapt (Eriksen, Brown, and Kelly 2005). Therefore, the
case study approach provides an appropriate means of exploring coping and vulnerability
(Yin 2003; Eriksen, Brown, and Kelly 2005).

2.2. Data collection strategy

Prior to conducting the main survey, 50 in-depth interviews were organized with repre-
sentatives of the different social and economic groups identified in Bac Kan Province
and Ba Be District in order to obtain a first impression of people’s experiences with
natural disasters, weather extremes, climate variability, and environmental change. The
respondents in these interviews comprised members of the People’s Committee, Commu-
nist Party officials, members of the district administration, village heads, merchants, and
key farmers. Guided by the responses of these interviews, a first questionnaire was devel-
oped. This questionnaire was tested and continuously developed through pre-tests with a
total of 40 completed face-to-face interviews in one village. Finally, the main survey was
conducted on the basis of the revised questionnaire in six villages within Ba Be District
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using a baseline survey, in-depth interviews, and focus group discussions. The total
number of people visited at home or in the field was 237. Their ages ranged from 18 to
76. The number of female respondents was 72 (30.4%).

2.3. Data collection methods

A range of techniques was employed in order to generate information, to triangulate
insights, and to build up an accurate and detailed picture of the dynamics of adaptation
at both household and community levels. The techniques used included a baseline
survey, semi-structured interviews, focus groups and community workshops (e.g. village
meetings), and participant observation. Secondary data was obtained from existing stat-
istical sources, published academic and consultancy work, internal documentation from
governmental and non-governmental organizations, and policy documents.

2.3.1. Baseline survey

A baseline survey was carried out in the six village communities as a method to become
acquainted with the local people and their livelihood contexts. A questionnaire was used to
facilitate data collection of basic household characteristics such as household economy,
agricultural production systems utilized, and membership in village organizations.
Initially, the households for the baseline survey were chosen randomly. Later, a sub-
sample was selected based on socio-economic indicators such as housing conditions
and location of the household in the village.

The interview climate for the baseline survey was informal and time was allocated for
further conversation and questions from respondents. Of the total number of 284 house-
holds in the six villages, 237 households were visited and interviewed (more specifically by
village, Pac Ngoi 80% or 64 households, Ban Cam 80% or 58 households, Khau Qua 90%
or 32 households, Nam Dai 100% or 19 households, Na Nghe 100% or 20 households, and
Na Vai 80% or 44 households). For most villagers, this was not the first time they had
answered questions, as government and development organizations frequently conduct
surveys in their communities.

2.3.2. Interviews

In-depth, semi-structured interviews with community members were conducted in all
study villages to identify ongoing climate-related risks and to provide insights into how
these risks are experienced and managed. The language used during the interviews was
Vietnamese. All of the Tay and Dao people could speak Vietnamese well, with the excep-
tion of a few elderly respondents. All the Hmong men, but only a few women, could speak
Vietnamese well. Therefore, in some cases, the village head or head of the family being
interviewed helped with translation. The interviews were transcribed and coded according
to themes.

From the baseline survey and the interactions with the villagers, a sample of key respon-
dents was established and they were subsequently interviewed in more detail. Key respon-
dents were village and commune leaders, in office or retired, and were predominantly
middle-aged and elderly men. An exception was the chairwomen of the Women’s
Union and a number of school teachers, who were chosen with respect to their knowledge
and understanding of local issues. Both village and commune leaders were either met at
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home or in their offices in the commune center. The second group of key respondents
comprised government officials and development experts at the district and provincial
levels. Semi-structured interviews were also conducted with local villagers in either their
homes or agricultural fields.

2.3.3. Focus group discussion

Focus groups were conducted to gather information regarding climate hazards, impacts,
and adaptation practices, and to tease out the role of community and group identity in
adaptation choices. These focus groups were constituted from the most vulnerable
groups in the communities and included the poor, women, youth, children, the landless,
the elderly, and migrants. Both small and large focus groups were conducted in each study
village. 18 small focus group discussions of 7-10 people were conducted, focusing on vul-
nerable groups including women, households in poverty, and households with agriculture
as their only source of income. In addition, 6 large focus group discussions in the form of
village meetings were conducted at the end of fieldwork in the communities.

2.4. Data analysis

Data were analyzed with a variety of different tools. For qualitative data, writing memos or
notes helped prevent the loss of many relevant impressions, spontaneous ideas, evalu-
ations, solutions, and thoughts during data collection. Data management and statistical
packages, including Excel and SPSS, were used to process primary quantitative data col-
lected from household surveys. Counts, percentages, means, and tables were used for pre-
senting summary research results.

3. Results
3.1. Impacts of climatic risks in the study area

This study uses drought, flood, and cold snaps as the three foci for assessing the possible
impacts of climate change on households and communities. They each have different
impacts on local communities and elicit different responses. While drought and flood
are related to hydrological factors, cold snaps are related to temperature variables. The
choice of these factors as examples permits the investigation of how households and com-
munities have responded to recent climatically-driven stress events, and provides a basis to
explore what determines their adaptation responses.

3.1.1. Impacts of drought

Drought had substantial impacts on food production and local livelihoods. In the case
study area, drought caused rice yield losses of 50% to 100%, depending on the proximity
of rice fields to water sources. For example, the 2009 and 2010 drought economically
affected 100% of the households in Dao and Hmong villages. Several Tay households
were not badly affected as they had good non-farm income sources to mitigate economic
effects. Drought impacts on crops and livestock put poorer households at risk of hunger
and returned them to higher rates of poverty. To cope with food shortage, many people
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consumed smaller portions and substituted vegetables for meat. This means that malnu-
trition among children is unavoidable.
As one village head reported,

We eat mainly rice or maize with vegetables. We did not have meat as before as the poultry
we keep had to be sold to purchase food or household items. We had to save money simply
for basic food, not to buy or eat meat as before.

A poor farmer expressed a similar situation resulting from drought, “My children did not
have food of the quality or quantity as before. They had no choice but to eat smaller por-
tions, and very little meat.”

Due to financial difficulties as a consequence of drought, many children, especially among
the Hmong, were forced to stay home to help their families. This included searching for wild
plants and animals that could be sold or eaten. During the school year, a local teacher
reported that only 60% of children attend school as the others were needed at home to
look after their younger brothers and sisters, thereby allowing their parents to find wage-
paying seasonal work. Many families also had to withdraw their children from school to
ease the financial burden. For example, the children of four families in Khau Qua Village
and two in Nam Dai Village were required to stay home after finishing elementary due
to financial difficulties resulting from the impacts of severe drought.

3.1.2. Impacts of floods

In the case study communities, floods directly or indirectly (e.g. through triggering land-
slides) damaged residential structures. Rather than property damage however, livelihood
disruption was said to comprise the most problematic issue for local communities. Due to
their location, all Tay villages in the Nam Mau Commune, including the two case study
communities, experience near-annual crop loss or damage. Floods destroy crops, cause
landslides, inundate rice fields, and overflow fish ponds. As a direct consequence of
floods in 2008, 76 out of 79 households in Pac Ngoi Village (Tay) (about 95%) and 67
out of 75 households in Ban Cam Village (Tay) (about 90%) suffered crop and livestock
losses. In addition to negative economic effects, floods also cause other social problems
including health risks linked to water contamination and malnutrition caused by crop
failure. For example, this study found that 45 out of 76 Tay households in the Pac Ngoi
and 50 Tay households in the Ban Cam villages suffered from water contamination as
the result of flooding. The remaining households were safe from water contamination
as their houses were built at higher locations in the steeply sloped mountains. Malnutrition
is also quite common among the children, especially of poor families in the NMR, and
crop failures due to flooding only exacerbate the problem.

3.1.3. Impacts of cold snap

Nam Mau lost 32 head of cattle due to a cold spell in 2008 and 15 head in 2011. The total
cattle loss of Ba Be District recorded in the district report in 2008 and 2011 was 2,000 and
1,300 head respectively (Ba Be Office of Statistics 2018). Therefore, the cattle loss in Nam
Mau can be considered as small when compared with neighboring communes. The
primary reasons for cattle deaths can be connected to both biophysical and social-cultural
factors. First, the location of the villages, that is their physical geographies, matters. Those
at higher altitudes, inhabited by the Dao and Hmong, experienced more intense cold
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weather. Second, the social-cultural factors relate to ethnicity and related farming prac-
tices. For example, the Dao have more cattle and often practice free-range grazing. As a
consequence, the Dao villages experienced a higher loss of cattle. For the poor in rural
households in the NMR, cattle are the family’s most valuable asset. Thus, cattle mortality
represents a significant problem for families. Many households have to borrow money
from banks or relatives to buy cattle, so if their cattle die, they face difficulties repaying
their loans. Indeed, this study found that 15% of Dao and Hmong households had to
borrow money from the social bank (i.e. bank for the poor) and relatives to purchase
cattle. Only few Tay households borrowed money to buy cattle as they had more
money and options to earn money elsewhere.

3.2. Adaptation to climate risks in the case study villages

3.2.1. Income and livelihood diversification

The rural poor in Vietnam, as in other countries in the Global South, are often the first to
be affected by weather extremes and climate variability, and are likely to be more affected
by climate change (Chaudhry and Ruysschaert 2007). Given that the poor are the most
vulnerable to disruptive shocks and trends such as climate-related disasters and climate
change, building their resilience requires an understanding of how their livelihoods are
constructed. The biophysical conditions of the mountain environment have encouraged
the mountain communities, including Tay, Dao, and Hmong people, to adopt livelihood
diversification strategies (Table 1). The livelihoods of households in all six research sites
are based on mountain agriculture. For the majority of households in Ba Be District,
mountain agriculture is their main source of income and sustenance. Farming practices
have been adapted to the mountain conditions and have shaped the environment to
match livelihood requirements, as new fields were opened in the forests, hill faces were
terraced, or fruit and forest tree plantations established.

The study found that Tay households earn more off-farm income than the Dao and
Hmong. Non-farm income sources include wage income, self-employment, and remit-
tances. They also have more diverse income sources to rely on in times of need. This
reflects the fact that the Tay live near the commune centers and main roads, and are
more fully integrated into the larger mainstream economy. Households across the NMR
are often required to sell cattle and livestock to buy rice and food when crops fail. This
highlights the primary role of cattle as an economic safety net in times of crisis. Of the
Dao and Hmong people interviewed, 90% exclaimed that selling cattle was used as a

Table 1. Income sources in the study villages and ethnic groups.
Study villages and approximate proportion of income (%)

Pac Ngoi Ban Cam Na Nghe Na Vai Khau Qua Nam Dai
Income source (Tay) (Tay) (Dao) (Dao) (Hmong) (Hmong)
Crops 35 35 40 35 60 70
Livestock 20 20 35 35 20 15
Forest 0 0 20 20 15 10
Non-farm 30 35 5 10 5 5
Others 15 10 0 0 0 0
Total 100 100 100 100 100 100

Source: Field survey (2018).
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solution to deal with the impacts of the drought in 2009. Selling cattle can help households
generate income to purchase food. It also helped some households to reduce the size of
their cattle herd when fodder became scarce. It is also interesting to note that only 20%
of Tay people interviewed said that they have had to sell livestock due to shortages of
fodder and forage. This is because, on average, the Tay have fewer heads of livestock
than the Dao or Hmong and more diverse income generation opportunities.

Seeking wage work within and outside their community is common in the case study
area, and often incorporates patterns of temporal migration. Common opportunities
locally consist of employment as carpenters, bricklayers, or day laborers. A smaller
number of people, mainly Tay youths, regularly seek wage work away from their home
villages. Seeking opportunities away from the home village to diversify and secure liveli-
hoods in an attempt to limit risks or increase the income of rural households is also
common in other countries (Mortreux and Barnett 2009). Despite this, opportunities
for off-farm work remain very limited, particularly for the Dao and Hmong. These two
groups typically have lower levels of education, and many (especially women) are illiterate.
Overall, the Dao and Hmong were found to have far fewer connections outside their com-
munities than the Tay, who benefit from their close relationship with the dominant Kinh
group in the lowland. This has hampered the ability of the Dao and Hmong to secure off-
farm work outside their village or commune. In this study, 50% of Hmong men and 90% of
Hmong women (over the age of 20) were illiterate. All Hmong men could speak Vietna-
mese but were illiterate. Of the Dao respondents, 30% of men and 50% of women (over the
age of 20) were illiterate. The low educational levels hamper their capacity to find wage
work outside of their communities. More than 90% of Tay people can read and write Viet-
namese properly. The Tay also often reside in lower elevation areas with the Kinh, and
thus are better connected and integrated into the market economy.

3.2.2. Forest harvesting

This study found that the utilization of both timber and non-timber forest products pro-
vides a safety net and income for many households. For most Dao and Hmong, income
from forests accounted for 10-20% of their total household income (Table 1). They
harvest wild fruits (e.g. Canarium and Dracontomelon), medicinal plants, and other
non-timber forest products (e.g. honey) to sell to traders. Some Tay people harvest
herbal plants to sell to tourists who often stay in their villages. Forest products are
extracted most during the off-peak crop season. Likewise, in times of crisis where
drought or flood destroy crops and reduce household income, forest extraction increases
significantly. Children and elderly people collect non-timber forest products regularly.
Stronger youth cut timber and hunt animals illegally to sell to traders. This highlights
the importance of the sale of forest products as a form of “natural insurance” for commu-
nities in the NMR. However, increased forest extraction in times of crisis also means
increased pressure on the forests, which deepens conflicts between local communities
and forest protection agencies as well as impacts adversely on environmental services.
Under forest protection laws, communities living inside or near protection forests and
special-use forests such as national parks or nature reserves have only very limited legal
access to the non-timber forest products they contain. Due to the limited economic oppor-
tunities and options in mountainous areas, local communities, especially the poor, see
forest extraction including illegal timber logging as a “viable” livelihood alternative. In
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this sense, authorities at both the village and commune levels often shield their constitu-
ents from forest protection authorities whenever possible.

3.2.3. Using social networks and linkages

Seeking help from relatives and neighbors is an important coping strategy in times of
crisis. This study found that social cohesion, kinship, and social networks are strong in
the rural areas of the NMR. These social networks are further tightened by the prolifer-
ation of local and non-governmental organizations and alumni associations. As a result,
social capital is higher in the north due to the high rate of village endogamy and the pro-
liferation of non-governmental organizations (Luong 2003). Nearly everyone in every
village studied were related to each other in some way, on either the husband’s or wife’s
side. Seeking help from relatives and neighbors is an effective mechanism to deal with idio-
syncratic shocks such as the illness of a family member, accidents, or funeral costs.
However, it is less effective for covariate shocks such as drought or flood where many
or all households within a community or an area are affected simultaneously. Under
such circumstances, households may be forced to rely on self-insurance strategies that
are particularly costly in terms of current and future welfare (Skoufias 2003). For
example, malnutrition due to dietary adjustment has long-term consequences for the
future welfare of children (Martorell 1999).

This emphasizes the importance of institutional support for cumulative effects. It also
means households who have strong linkages and networks outside their community are
more likely to cope with shocks by asking for help from those living outside the disaster
area. In many cases, respondents noted that they could not ask for assistance from neigh-
bors as they also faced the same problems. Again, during major shocks, social networks
offer limited relief and are rapidly exhausted, because the providers of assistance might
belong to equally poor households or even be exposed to the same livelihood risks or
shocks (Devereux 1999). As a consequence, some had to borrow from private lenders at
high interest rates, and in so doing, became even more vulnerable to future hazard events.

Social capital available in a local community for dealing with flood risk includes social
bonds with neighbors, relatives, friends, and other larger organizations. It increases the
responsiveness of local institutions such as village committees for flood and storm
control (VCFSC), commune committees for flood and storm control (CCFSC), or
larger organizations (e.g. Youth Union). A crisis usually led to the mobilization of organ-
izations at all levels. The village and commune organizations become more active in orga-
nizing mutual support to help households. Pre-existing larger organizations effectively
mobilize people to help each other build or repair houses, and villagers held numerous
public meetings to establish ways of coping with the crisis after disastrous floods.

3.2.4. Farmers requesting to be classified as being “poor”

Discussions with village and commune leaders and extension officials revealed that many
households were “fighting to be poor” in order to obtain government support. Currently,
many government programs such as Programme 135 target only the poorest households.
Households classified as average or above are not eligible to receive support. As a result,
many households with average or above-average income are not happy with this policy,
and argue that the actual differences between the “poor” and the “not poor” households
are not substantial.
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Households that are formally classified as being “poor” are eligible for many government
support schemes, including access to credit, production support, and financial assistance for
their children’s education. Many average income households were found to pressure village
heads, who have a strong voice in household poverty assessment. Village heads in the study
communities therefore found it very difficult to satisfy the villagers. They also expressed
concern that “The implementation of pro-poor support programs is damaging community
cohesion and solidarity by causing conflict between groups.” For example, in some cases
household members of extended families were trying to cooperate to vote for their family
or to out-vote members of another family. In many cases, commune officials had to inter-
vene in this process, but it was rarely easy or successful. The main problem is that the current
approach of government support for the poor has decreased their self-reliance, in effect
causing them to rely on or wait for government support.

3.2.5. Using local and traditional knowledge
In agricultural production, local knowledge-based responses include using local drought-
resistant crops and switching from rice to other cash crops. For example, Tay people in Pac
Ngoi and Ban Cam often used Bao Thai, a local rice variety, as a winter crop as it is cold-
hardy and drought-resistant. Dao and Hmong people also grew their local crops such as
Hmong peas, Hmong maize, or soybean at upland farms as these crops do not require
much water. In addition, the use of bamboo pipes for moving water for irrigation or
home use provides an example of an effective adaptation strategy. Bamboo pipes have
been used for generations in the NMR to transfer water from a water source to a farm
field or water tank for home use. The use of bamboo pipes helps farmers to irrigate
their upland terraced rice fields as well as save time and energy for collecting water.
This study also found the use of local knowledge and experience to adapt to floods.
Based on their knowledge and experience, farmers altered planting dates and times, and
used local varieties to suit changing conditions. In the case study area, the Tay people
in both Pac Ngoi and Ban Cam villages have altered planting times to avoid floods. In
addition, they have learned to modify their behavior and their environment to manage
and take advantage of their local climatic conditions. Returning to the above example
of Bao Thai rice, local people were found to prepare rice seedlings in upland farms
during the flooding time so they can transplant rice seedlings immediately following
the receding of flood water. In addition, many Tay people in Pac Ngoi Village have
built two-story houses to avoid the floods, using the living memories of the elders
about the “heaviest” flood in 1968. By building two-story houses, when floods occur pre-
viously harvested rice, furniture, and other household items can be transported upstairs.
They are also able to live upstairs during the flooding season. These examples illustrate
the importance of local knowledge and experience for communities in the NMR of
Vietnam in coping with and adapting to climate change impacts.

4, Discussion
4.1. Livelihood diversification and resilience

This study has found that livelihood diversification has been the main strategy adopted for
living with climate variability and other stressors in the Ba Be area. The local population
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cultivates staple crops predominantly for their own consumption, but some also sell a pro-
portion of what they produce. Agriculture and animal husbandry generate approximately
two-thirds of their cash income, and non-farm sources such as wage income, self-employ-
ment, and remittances generate the remainder.

Livelihood diversification has been recognized as having the potential to alleviate
poverty as well as reduce vulnerability to shocks (Ellis 1998). It involves a range of liveli-
hood activities and includes aspects of flexibility in livelihoods over time and space and the
mobility of people (Goulden et al. 2009). Livelihood diversification includes farm and non-
farm diversification, and other natural resource access diversification. The diversity of an
economic portfolio can give greater flexibility to households for adjusting to change. In
general, the biophysical factors of the mountainous environment have encouraged the
Tay, Dao, and Hmong people to adopt multiple livelihood strategies and a variety of
different agricultural production methods to support their subsistence. However, better
and average income groups have more off-farm income, which comes from wage work
and operating small businesses (e.g. providing transport services). Households with
higher incomes have more opportunities to dominate the most lucrative rural non-farm
activities (Ellis and Mdoe 2003). Households with more off-farm income are often less vul-
nerable to climate and other changes; in other words, they can cope better with shocks,
whether drought, flood, or cold. Thus, enhancing access to resources and capacity building
for the poorest groups is important for coping with climate and other stresses. Providing
support for the poor in developing off-farm income activities also helps to reduce inequal-
ity in rural communities where households with more off-farm income have much higher
total household incomes than those with no or less off-farm income.

Support for the poorest groups needs to focus on both capital and management skills,
for which the latter requires a long-term strategy for using capital effectively. During inter-
views, respondents often raised concerns over their lack of capital, management skills, and
the information necessary to develop oft-farm income activities. For example, Tay house-
holds living near to Ba Be Lake could provide boat or/and guesthouse services for tourists.
However, only a few households can afford to purchase a boat and/or to build a guest-
house, because the cost of a boat was about US$2,000 and that of a guesthouse near
$6,000. These are very large sums, beyond the capacity of most households to raise. In
addition, people who run the guesthouse service also have strong social networks and lin-
kages with other members inside and outside their community. Their strong networks and
linkages help them gain access to information and other resources which in turn keep their
business operating smoothly.

4.2. Natural capital and resilience

There is a considerable need for better governance of resource use to safeguard natural
resources as they function as safety nets for vulnerable groups. The harvesting of forest
products, for example, is not sustainable. The depletion of natural resources (i.e. livelihood
assets) increases local vulnerability and reduces resilience. Forest resources play a large
role in livelihood security at the household and community level. Household subsistence
and income are to a large extent derived from non-timber forest products, including
bamboo shoots, rattan, wild vegetables, and fruits. A decline in forest ecosystem services
reduces the ability of forest-dependent people to meet their basic needs for food, clean
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water, and other necessities and can lead to deepening poverty, deteriorating public health,
and social conflict (Seppala, Buck, and Katila 2009). Thus, environmental degradation and
overexploitation of resources also threaten the economic viability of the NMR.

This study argues that forest income can be perceived as part of rural households’ diver-
sification strategies (Adedayo, Oyun, and Kadeba 2010). In the case study areas, forest pro-
ducts provide local communities with income, food, and building materials. Most
households use natural resources to cater for their subsistence needs and to earn
income. Sales of forest products contributed to about 10-20% of total income in more
remote communities in villages such as Na Nghe, Na Vai, Khau Qua, and Nam Dai. In
the past, the number was higher at around 30-40%. The reduction was a result of non-
timber forest products becoming ever more limited due to unsustainable harvesting.
However, income from the forest varies between seasons and households. People earn
more of their income from the forests when they are under-employed, for example
when they are not busy with agriculture activities. During off-season and over school holi-
days, both children and adults go and harvest non-timber forest products, thus the income
from forest harvest could be four to five times the normal amount. Similarly, during fruit
season (e.g. that of Canarium or Dracontomelon), both children and adults participated in
harvesting fruits from the forest to sell to traders. In the same way, households with more
members earn more from forest harvests.

4.3. Social capital: network, trust, and leadership

The central idea of social capital is that social networks comprise a valuable asset. Net-
works provide a basis for social cohesion because they enable people to cooperate with
one another for mutual advantage (Field 2003). Social networks and institutions play a
vital role in enhancing local adaptive capacity (Adger 2003). In this study, the presence
of social networks and support was seen as a critical resilience factor across the six
study villages. Such ties increased the responsiveness of local institutions and larger organ-
izations at all levels. The pre-existence of larger organizations (e.g. the Farmer’s Associ-
ation, Women’s Union, or Youth Union) helped to mobilize people and resources more
effectively. Households contributed money to funds held by these organizations, which
were redistributed to those most in need. Villagers held meetings to establish methods
for coping with crises and helping one other. Respondents often noted that having a
social network for support was a key element for community resilience. The village and
commune organizations were also active in organizing mutual support. Following a
crisis, community spirit grew as organizations helped households rebuild their livelihoods.
The importance of having a social network for support provided by family, friends, or
from networks based upon cultural or economic interests, was strongly emphasized as a
foundation of both community and individual resilience. Links with relatives and
friends are important for the adaptations used in each of the case study villages.

Tay people were found to have stronger external networks with the Kinh in the low-
lands than the Dao and the Hmong. The Dao and Hmong do have some external networks
beyond their villages, but often just with those from their own ethnic groups. Larger
households were better able to establish a geographically wide network of ties, offering
options for migrant work. Many households preferred to facilitate links outside the
village to access temporary jobs both for themselves and their children. Maintaining
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relationships outside the village has brought flexibility to livelihood coping strategies
during times of difficulty (Osbahr et al. 2010). Indeed, the role of social networks is the
key to successful adaptation to climate change and resilience building (Adger 2003).
Another study in Vietnam found that social capital had a strong and positive contribution
to a household’s income, especially among poor households (Ha, Kant, and Maclaren
2004). This study shares these conclusions.

4.4. Social protection vs passive welfare

This study has also uncovered that a major problem with the current approach of govern-
ment support to the poor is that it has decreased their self-reliance, causing them to rely on
or wait for government support. This is similar to what has been called “passive welfare”
by Pearson (2009). Pearson defines passive welfare as the transfer from the government
budget to individuals and families without reciprocation. He argues that welfare programs
are often used to manage marginalized groups without seeking a lasting solution to their
problems and that dependency on passive welfare is the most urgent problem facing many
indigenous societies. To this, he argues that passive welfare pacifies recipients rather than
invigorating them into social, political, and economic actions to secure better solutions,
and serves as a poor psychological, social, and economic substitute for participation in
the real economy. As a result, a trans-generational economic stagnation develops, worsen-
ing the problem over time (Pearson 2009).

Social protection is essential, but passive welfare is harmful to the recipient community.
There is clearly a need to create a space for local participation in identifying problems and
solutions of climate change, and having agency and responsibility for self-improvement. A
key means of achieving this is through capacity building. Welfare programs for the poor
should focus on improving education, health, and other services that the community
cannot manage by themselves. They should also be accompanied by capacity building pro-
grams for the entire community, in addition to targeting those most in poverty.

In the case of Vietnam, a major problem is that the focus tends to be centered only on
the poorest, with little attention paid to other community members. Based on the miscon-
strued notion that only the most impoverished are in need of assistance, many commu-
nities in the NRM are now in cycles brought by passive welfare. While some of these
communities have tried to initiate some form of livelihood improvement, a lack of
skills or appropriate knowledge limits their success. In turn, other community members
who have no received assistance are dissatisfied with how funds are allocated causing
further social tension across groups (and in the NMR across ethnic groups).

4.5. Mal-adaptation

While many of the community responses or government interventions have helped local
people to cope with current shocks and stresses, some of these strategies have reinforced
many of the problems faced by the communities. Some responses employed by households
were plausible short-term strategies, but can expose households to more vulnerability in
the face of climatic variability and change. These responses are called mal-adaptive strat-
egies (Barnett and O’Neill 2010). Mal-adaptation is a major reason for concern in climate
change adaptation (Adger and Barnett 2009; Brooks, Grist, and Brown 2009). Some mal-
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adaptive strategies were caused by economic and technological barriers to adaptation. For
example, poverty and lack of livelihood opportunities drive local people to overexploit
natural resource such as forests and fishes in the Ba Be lake, an act which will undermine
their adaptive capacity in the future. In addition, insufficient information and knowledge
on the impacts of climate change impacts are likely to hinder adaptation. However, some
strategies were due to a lack of understanding of local socio-economic and cultural con-
texts by government officials. Some responses from the government created dependence
on social welfare and reduced communities’ self-reliance. For example, the government
provides support for the poor households in terms of money, seedling and domestic
goods for several years if they are still in poverty. This support incentivizes many house-
holds to rely on government support and work less hard to improve their livelihoods. This
finding provides an important insight into how coping with immediate problems often
results in households and communities being more vulnerable. Many strategies adopted
by communities that are mal-adaptive actually set them up to be more vulnerable to
future shocks. This supports the arguments of Eriksen et al. (2011) and Robinson and
Berkes (2011), that creating one-off adaptation is not the same as building adaptive
capacity, and that not every response to climate change is a good one. Mal-adaptive strat-
egies pursued because of a lack of alternatives tend to be very costly as they involve
running down productive assets, and can leave people poorer and more vulnerable than
they were before. Therefore, the government of Vietnam needs to change its current
approach to disaster risk management by shifting from crisis management to risk manage-
ment, and focusing more on building adaptive capacity. Building resilience requires a
balance between short-term priorities and long-term gains (Bardsley and Sweeney
2010). Focusing simply on short-term priorities will only undermine future adaptive
capacity.

4.6. Integrating local knowledge into adaptation planning

Climate change further complicates existing problems such as poverty and limited access
to governmental services and vulnerabilities. It renders the rural poor more vulnerable and
their traditional knowledge less useful (Nyong, Adesina, and Osman Elasha 2007; Macchi
et al. 2008). Therefore, technical and scientific knowledge assume elevated importance.
However, this does not undermine the value of local knowledge in adapting to climate
change. In fact, adaptation must build on insightful and in-depth understanding of how
climate change impacts are felt in local contexts and draw on the knowledge of local
people (Raihan et al. 2010; Eriksen et al. 2011). Traditional and local knowledge are essen-
tial principles for communities to cope with climate variability and change in the NMR of
Vietnam.

Local people possess detailed knowledge of their environment developed from personal
observation and experience, and from shared experience among community members. In
the NMR of Vietnam, to cope with cold spells, the Hmong people often make earthen walls
for buffalo stalls. They also feed buffalo with rice straw, or prepare rice/corn porridge for
animals with thao qua (a local herb) and salt to “keep their bellies warm” in cold winter
(World Bank 2010). A study in Tan Lac District of Hoa Binh Province in Vietnam found
that IK was applied widely among local communities in climate change adaptation and
disaster management (Duyen et al. 2011).
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However, this knowledge tends to be more recognized and used among the elderly.
Younger people in this study showed little enthusiasm for using and conserving traditional
knowledge and skills, and tend to be more interested in scientific knowledge and modern
technology. Many are also becoming less connected with farming practices, and typically
seek wage work in cities whenever they have the opportunity. Therefore, land-based skills
among young people are being eroded. For example, this study found that only a few
young people knew which plants or herbs could be used as medicine for common injuries
or illnesses. The erosion of traditional and local knowledge is likely to undermine the
future adaptive capacity of local communities. As such, the integration of local knowledge
into adaptation planning can help promote and thus conserve this useful knowledge.

5. Conclusions

The study has indicated that rural communities in the NMR of Vietnam have diverse ways
of coping with and adapting to the impacts of climate risks. However, the availability of
many of these activities is conditional on enabling institutions and policies, meaning
support through institutions and policy is important for longer-term sustainability. The
study has also revealed that there are real barriers to adaptation as a result of uneven
access to livelihood assets, a problem influenced by gender, age, ethnicity, wealth, insti-
tutions of governance, and geography. Lack of capacity in governance systems, differing
goals, and a lack of recognition of various types of knowledge are all additional factors
that contribute barriers to adaptation.

One’s ability to make changes does not imply one’s ability to adapt to new kinds of
changes, shocks and stresses, or unforeseen events (Folke et al. 2002). Supporting commu-
nities to increase their adaptive capacity is vital. This is achievable through improving
access to resources and government services. Better access to education, health care,
and development opportunities also reduces both vulnerability and enhances resilience.
Therefore, adequate provision of government services must be a priority to ensure
access to livelihood resources, markets, education, extension services, systems of early
warning, and forecasting. Lack of access to resources is the main catalyst for communities
adopting mal-adaptive strategies (Smit and Wandel 2006; Goulden et al. 2009).

Many of the factors that facilitate or constrain adaptation in the NMR shape local vul-
nerability to climatic risks and other stressors in the case study villages. Therefore, addres-
sing local development issues that contribute to local vulnerability is an important
consideration for climate adaptation policies in Vietnam. These policies must emphasize
poverty reduction and address inequality in relation to resources. Governments at the
local, regional, and national levels need to ensure more equitable access to livelihood
resources.

Another important issue for all levels of government in Vietnam, and in the NMR in
particular, is to avoid interventions and actions that undermine future adaptive capacity
or create mal-adaptive strategies. Some policy interventions, such as the current
support program for the poor, have resulted in welfare dependency among community
members and decreased their self-reliance. A more concentrated focus on building
capacity for those in poverty should be adopted. Additionally, some mal-adaptive strat-
egies were adopted due to a lack of access to resources. While social protection is impor-
tant for coping and adaptation, passive welfare is harmful. Improving access to resources
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facilitates the building of adaptive capacity. In turn, this would further strengthen the
potential of communities to cope, adapt, and thrive despite the considerable socio-econ-
omic and environmental stresses causes by changing climate regimes.
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