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Abstract: Agricultural land acquisition for urbanization (ALAFU) has strongly impacted agriculture
in Vietnam during the last decades. Given the mixed data obtained from a survey (with 50 house-
holds who lost 50% of their farmland area), in-depth interviews, a group-focused discussion and
observation, this study shows the different impacts of ALAFU on each agricultural activity of af-
fected household by comparing before and after ALAFU. Rice cultivation and animal breeding have
sharply declined, but potted flower plantation (PFP) has quickly grown and is the main income of
34% of surveyed households. Rice cultivation has declined not only as a result of agricultural land
acquisition, which has resulted in the loss of rice land, but also as a result of urbanization, which
has resulted in rice land abandonment. Conversely, PFP is growing due to advantages associated
with urbanization, such as a good consumer market and upgraded infrastructure. However, whether
they are declining or increasing, all agricultural activities have to face challenges related to the
shortcomings in agricultural land allocation and agricultural development plans. This study suggests
that if ALAFU projects are continued, the government should evaluate agricultural development
and forecast farmland abandonment after ALAFU. Simultaneously, they should put more effort
into maintaining agriculture in the form of peri-urban or urban agriculture, which is significant for

sustainable development in affected communities.

Keywords: agricultural land acquisition; urbanization; farmland fragmentation; farmland abandon-
ment; peri urban agriculture; potted flower plantation

1. Introduction

After more than two decades of implementing the national strategy of industrialization
and urbanization, many parts of rural area in Vietham have quickly transformed to peri-
urban or urban areas, and rural people’s livelihoods have gradually moved to the non-
farming sector [1]. The statistical data of the country in 2019 shows that the contribution
from the non-agriculture sector to the national GDP and its share of employment increased
to 82% and 64.7%, respectively. Previous studies have revealed that taking non-farm jobs
is a good alternative livelihood strategy that affected people should pursue following
agricultural land acquisition (ALA), to restore and improve their economic household [2,3].
This is one of the important achievements of urbanization and industrialization [4].

However, estimations about 10 million hectares of land (agricultural land and forest-
land) in Vietnam were acquired and converted to support the above strategy. Meanwhile,
agricultural land resources in Vietnam are essentially poor compared with other devel-
oping countries in Southeast Asia [5,6]. Moreover, in recent years, many farmers have
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left farm jobs in rural areas to obtain non-farm jobs in cities, resulting in wasted farmland
resources [7]. This situation could be more serious in communities affected by ALAFU,
where almost all farmers have lost a part of farmland and have more opportunities to
take non-farming jobs. As in many developing countries such as China, India and In-
donesia, Vietnam’s economic development is advancing toward diversifying occupation
structure, agriculture is not only one of the crucial economic sectors of the country, but it
also plays important roles in food security, food safety, and protecting the landscape and
environment in both rural and urban areas [8-10]. Therefore, going along with fostering
urbanization, developing sustainable agriculture and protecting farmland resources has
also been mentioned in the sustainable economic development strategy of the nation [5].
So, what happens to the remaining farmland areas and agriculture in affected communes
after ALAFU? Exploring this issue is necessary not only to make a good farmland use
plan, but also to find out potential solutions for agricultural development in the context of
farmland limitation, which will be more serious in the future in developing countries. It
also supports the creation of livelihood rehabilitation plans for affected households.

Unfortunately, having focused primarily on analyzing non-farm jobs and gaps in land
acquisition policy, previous studies did not pay much attention to sustainable agricultural
development after ALA. Therefore, we conducted the study with the following research
questions: (1) how have the agricultural activities of affected households changed under
the impact of ALAFU, (2) how does each agricultural activity contribute to household
incomes after ALAFU, (3) what determines these agricultural activities after ALAFU, and
(4) are there any challenges and opportunities for each agricultural activity by ALAFU? To
answer these questions, Huong Thuy town, located in Thua Thien Hue province, Vietnam,
has been selected to be our study site because a large area of agricultural land has been
acquired here since the 2000s to support Hue city’s expansion. The research findings show
the transformation of each agricultural activity and its roles, and discover the challenges
and opportunities after ALAFU. Given these findings, we recommend whether agricultural
activities should continue or be replaced by non-farm activities in affected communities.
We assume that agricultural activities and their contribution to household income after
ALAFU have gradually decreased and that difficulties and challenges have increased
further under the pressure of urbanization than advantages and opportunities.

2. Context of Research
2.1. Agriculture Transformation in Vietnam

Vietnamese agriculture, a leading income source in rural households, has been a
crucial economic element of the country. Having changed positively by applying the Doi
Moi policy in 1986 and the land law in 1993, agriculture has transformed the country from
a food-insecure country to one of the world’s top exporters of agricultural products such
as coffee, rice, and pepper [5]. During the 1990s, the Vietnamese Government promoted
expanding agriculture to uncultivated land areas in remote rural communes. Since the
2000s, when almost all the uncultivated land area was exploited, new-tech agriculture
has been intensively applied to obtain high yields and output. Throughout this period,
overusing fertilizer and pesticides and overexploiting agricultural land has primarily
resulted in agriculture with rapid growth. As a result, in only 15 years (1995-2010),
Vietnam transitioned from an agriculture-based to a transition country [5]. As a result,
agriculture has been dealing with serious pollution of land and water resources, which
threatens sustainable agricultural development [11-13]. Although showing many positive
changes, Vietnamese agriculture is still in the stages of low value-added products compared
with the global value chain [14]. Recently, the models of clean agriculture, bio-agriculture,
and climate-smart agriculture have been considered and applied, aiming for sustainable
agricultural development. This has been the newly emerged tendency for Vietnamese
agriculture [13,15]. This situation of agriculture in Vietnam is rather similar to those in
other developing countries, especially China [16,17].
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Besides, labor productivity in the agriculture sector is low, only 30%in the industry
sector and 33.7% in the service sector [11]. A startling statistic is that nearly half of all
households that were solely engaged in agriculture in 2008 had found another income
activity at least by 2010 [5]. Agriculture contributed by 19.9% to national household income
in 2012, down from 28.6% in 2002. Primary agriculture’s income share in rural households
was 31.8% in 2012, down from 43.4% in 2002, and had been surpassed in proportion
by “salaries and wages” in 2010 [5]. Farming is losing its importance and position in
rural household livelihoods in Vietnam in particular, and in Southeast Asian countries in
general [1].

Although being less attractive in rural areas, agriculture has emerged in places on the
fringes of urban areas, which had been former rural areas before ALAFU, called Peri-Urban
or Urban Agriculture (PUA). Although PUA is considered a marginal activity in urban
areas, it continues to make a significant contribution to urban households’ food security and
income [18]. Several studies have indicated that the maintenance and development of PUA
is one of the solutions to reduce the negative impacts of urbanization [19,20]. As in other
developing countries, PUA in Vietnam contributes to and diversifies household income,
reduces economic risk, ensures food security, and generates job opportunities for family
laborers who cannot find new off-farm jobs in the labor market after ALAFU [9,21,22]. In
other aspects, PUA plays a significant role in the maintenance of traditional community
relationships and the environment [23].

In 2016, due to the effort of agricultural development and management under the
context of urbanization, 9.32 million households were participating in the agriculture
sector [24] which plays a central role in food security, poverty reduction, and foreign
exchange earnings in Vietnam [25]. The structure of agriculture has changed between
livestock and cultivation. While cultivation (a traditional long-lasting activity of Viethamese
agriculture with main crops such as rice, coffee, cashews, and pepper) has not changed
much, livestock farming (an emerging sector in the last decades with main animals such as
poultry, pigs, and cattle) has been notably developing [11,26]. The agricultural production
scale of Vietnam is smaller than that of other Southeast Asian countries [27] and is rather
similar to that of China [28]. Cultivation with a scale over 2 ha is still limited, but a
number of livestock farms at larger scales are developing. Comparing between 2006
and 2011, the percentage of households breeding pigs with over 50 units increased by
80%, and the number of households breeding poultry with over 1000 units increased by
4.32 times. In general, however, the total of breeding households decreased by 35% and
the households breeding pigs at a small scale (1-2 units) still counted for 50% of total pig
breeding households in 2011 [29]. In the period 2017-2019, the livestock was faced with
the outbreak of African Swine Fever (ASF) and H5NI1, leading to a sharp reduction of
production [30].

2.2. Agricultural Land Resource in Vietnam

In Vietnam, the State is the representative owner of land resources. They manage the
land, make land use planning decisions, and distribute the land to land users (individuals
and organizations) through the issuance of land use rights certificates. With agricultural
land, the State delivered the long-term land use rights equally to all rural people in 1993
(the first version of land law in Vietnam), aiming for efficient agriculture [31]. Agricultural
land users have the right to use, sub-rent, inherit, and sell their agricultural land to other
users, but they have to pay land tax and to return the land use rights when the State
requests, to support national development purposes. When returning the land use rights
to the State, land users will be compensated by cash or new land areas that are equal to
or larger than their acquired land areas, but only the State has the authority to determine
the price of agricultural acquired land [26,31,32]. Moreover, there has not been much
change in agricultural land redistribution since 1993, leading to the young generation (born
after 1993) in rural areas or in farmers” households not being issued agricultural land use
rights. This could be one of the reasons why many young laborers in rural areas have not
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chosen the agricultural sector to work in. Having the same land tenure system as China,
the land-use rights of farmers in Vietnam have been significantly advanced over recent
decades by referring to experience and learning from the land policy of this country [33].

Going with establishing and improving the land law over time, the Government
also made efforts to expand agricultural land, which is poor compared with other Asian
countries. Since the 1990s, the Government expanded agricultural land by promoting
domestic migration to reclaim the uncultivated land in remote rural areas, leading to
an increase of almost 70% of the total agricultural land area during this period. This
continued to increase slightly in the 2000s [26]. By 2012, the total crop land area reached
10.8 million ha, composing 35% of the total agricultural land resources of the country, in
which 60% cultivates annual crops, 34% cultivates perennial crops and 6% is grassland
supporting cow livestock [26]. The average arable area per agriculturally active person
in the country is 0.34 ha, which is roughly half that of Cambodia, the Philippines or
Myanmar [5]. Agricultural households or farms own nearly 90% of agricultural land, and
the average land area per household is small. The percentage of households with less
than 0.2 hectares, between 0.2 and 0.5 hectares, between 0.5 and 1 hectares, between 1 and
2 ha, and more than 2 hectares is 30%, 26%, 18%, 15%, and 12%, respectively. Furthermore,
agricultural land was distributed in an equitable manner to individuals, which means
that each household has several plots in different locations based on differences in soil
quality, access to water sources, and distance [14]. This led to cropland fragmentation,
where each household often has 4-5 plots in different places [34]. This situation also
occurs in China, where each household has around six plots [28]. Recent studies have
shown that a small area of farmland and fragmentation caused limitations on agricultural
growth [11,34]. Therefore, to improve efficiency of agriculture, Government implemented
land consolidation programs in many communes around the country. Hence, between
2004-2014, the plot number per household was reduced slightly from 4.27 to 2.83 [14,35].

While agricultural land fragmentation and scarcity are still mentioned as considerable
constraints on agricultural modernization, it could be exacerbated in affected communes
due to a huge area of agricultural land acquired to support to urbanization and industrial-
ization [36]. According to GSO, the rice land area has been reduced by about 2.6 million
hectares, while nonagricultural land area increased 1.8 million hectares in the period
1995-2009 [37]. About 10 million ha of land (agricultural land and forest land) was con-
verted to other types of land in the last three decades [6]. Moreover, most of the converted
land area is flat land located in lowland areas where agricultural activities could have more
convenience than upland areas and others [38].

This phenomenon has also been occurring around the world. If current trends in
population density continue and all areas with high probabilities of urban expansion
undergo change, then by 2030 the urban land cover of the world will increase by 1.2 million
km?, nearly tripling the global urban land area circa 2000. As a result, 1.8-2.4% of global
croplands will be lost. Of that, 80% will occur in Asia and Africa [39,40]. Notably, much
of the cropland that will be lost is more than twice as productive as national averages.
Asia will experience the highest absolute loss of cropland, whereas African countries
will experience the highest percentage loss of cropland [39]. The problem of farmland
conversion is witnessed all over the world [12]. In developing Asian countries, losing
farmland associated with urbanization has been especially rapid and has been recognized
as a silent disaster [41]. In 1996-2003, around 6.7 million hectares of farmland in China
were lost to economic development of the country [42,43]. In Indonesia, the conversion of
land use from irrigated paddy fields to non-agricultural purposes reached 110,000 hectares,
per [44].

2.3. Urbanization in Vietnam

Until 2018, a total of 833 urban areas had been formed in Vietnam with an urbanization
percentage of around 38.5%. This figure is expected to increase by 50% by 2025 [45,46].
Between 1990 and 2017, the urban population has increased from 19.51 to 35.03 million
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people [47,48]. In general, despite great achievement of the national economy, Vietham
is facing numerous challenges caused by rapid urbanization, which is placing burdens
on its technical and social infrastructure and leading to many severe consequences [45].
The national economic situation has been sharply improved, but conversion of massive
areas of agricultural land to urban land as mentioned above has strongly impacted on
agricultural land loss [49]. According to the Vietnam Farmers” Union, between 2003
and 2008, land conversion has affected the livelihoods of 2.5 million people, with over
53%o0f these households experiencing a reduction in income after land conversion [50].
Moreover, urbanization also promotes the movement of almost all young labor and male
labor from rural to non-farm jobs in cities, leading to aging and feminization of labor in
the agricultural sector [51]. In addition, due to inefficient management of ALAFU projects,
the urbanization process has changed a part of acquired agricultural land into wildland
instead of residential or industrial land, as was the plan, thereby wasting farmland which is
naturally limited in Vietnam. However, one of the important achievements of urbanization
and industrialization is an increase in incomes in rural households from the non-agriculture
sector which has contributed to rural poverty reduction [47]. Urbanization will continue to
be an important feature of Vietnam’s development [47]. This means farmland conversion
will continue and both challenges and opportunities from urbanization will continue to
lead to the transformation of agriculture in the future.

2.4. The Nexus between ALAFU and Agriculture at Affected Communes

Based on the nature of ALAFU, we formed the nexus between ALAFU and agriculture,
as shown in Figure 1 below. In our research, ALAFU includes three elements, which are
agriculture land acquisition (ALA), a compensation and support program for losers of
farmland, and urbanization activities on acquired land areas such as construction of roads,
buildings, and infrastructure. Firstly, ALA is the process by which the state withdraws
the land use rights of agricultural land users. As a result, access to agricultural land for
households has been reduced. Secondly, compensation and support programs occur after
ALA. Almost all ALAFU projects in Vietnam could not compensate land losers with a new
land area, instead of with cash. Along with compensation, there is a support program to
recover livelihoods after ALA, which provides food for all people in affected households
for 12 months and vocational training courses. If affected workers do not want to take
these courses, ALA projects can provide them with cash to help them find new jobs. As
a result, the compensation and support program has the potential to change the affected
people’s household capacities, financial assets, and facilities. This monetary compensation
can assist affected households in improving their financial capacity and access to utilities.
Finally, urbanization occurring on acquired land areas could include the construction of
residences, office buildings, roads, power systems, and other facilities that support urban
living. These activities then upgrade infrastructure in and out of affected communities
that could support agricultural activities and attract a number of people to move there to
live or to work, resulting in increasing agricultural product consumption. These activities
also create many opportunities for non-farming jobs, causing labor in affected households
to leave agricultural fields. All of these above changes from three elements of ALAFU
together can contribute to the transformation of agricultural activities, including crop
cultivation and animal breeding in the affected households. The transformation could be
seen in the changes in cost and benefits, labor division, the form of agricultural activities,
and challenges and opportunities for agriculture as well.
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Agricultural Land Acquisition for Urbanization (ALAFU)

The agricultural land The compensation Urbanization
use right withdrawn and support program
Agricultural land Affected people’s || Infrastructures | | Agricultural products consumer
access reduced | ' | capacities improved improved increased and diversified

! ! ! |

Transforming agriculture at affected communes

Cost and benefit Labor division in Form of agricultural Challenges and
changed agriculture changed activities changed opportunities changed

Figure 1. The nexus between ALAFU and agriculture in affected communities.

3. Research Method
3.1. Study Site

Being a central province of Vietnam with a severe climate and poor soil resources,
agriculture here does not have many advantages compared with other provinces in the
North, South and highlands of Vietnam [52]. Rice is a staple crop that is important in Thua
Thien Hue province’s agriculture. However, it faces challenges because the soil quality
of agricultural land areas is poor, and flooding and drought are becoming increasingly
severe [52]. Since the 2000s, however, under the pressure of economic development, the
provincial authority has promoted urbanization and industrialization by expanding Hue
city to the south of province. As a result, between 2010 and 2015, 7083 ha of agricultural
land has been acquired to convert to non-agricultural land. In 2014 the government planned
to extend Hue city to be five times larger, so 19,000 ha of agricultural land will be converted
in the period 2016-2020 [52,53]. The share of income from agriculture in the province was
reduced from 21% in 2005 to 11.62% in 2017 [54,55]. the urbanization rate reached 52.7%
and the average income per person was 41 million Vnd/year (around 1700$) and for rural
areas only was 35 million Vnd/year (around 1500$) in 2019 [56].

Huong Thuy Town has a total of 45,466 ha of land area, located in the south of Thua
Thien Hue province and bordering Hue City. Since 2010, it has been planned to develop
industry and tourism, so agricultural land has been reduced by 6.3% (around 3527.8 ha) in
the period 2005-2018 due to conversion to non-agricultural land. Given the land use plan of
the province, 2000 ha of agricultural land has been converted to support urbanization in the
period 2019-2020. The share of agricultural land area has been reduced to 69.56% in 2020,
instead of 80.9% in 2010 [57]. Most of the converted agricultural land area is rice land and
forest land. The main agricultural activities here include crop cultivation, animal breeding,
and forestry. Rice has been the main crop, occupying 90% of total agricultural land. Besides
this, perennial crops such as pepper and Thanh Tra (a special crop in Thua Thien Hue
Province that belongs to the grapefruit family) have been developed in recent years. Other
crops such as vegetables and grains have only been cultivated in a limited area due to the
severe climate and poor soil quality. Regarding livestock, cattle (cow and buffalo), pigs,
and poultry (chicken and duck) are the main domestic animals. Of these, the breeding
scale of cattle has been reduced gradually because of diminishing grassland, whereas
the breeding scale of pigs and poultry has increased due to industrial breeding methods.
However, contribution of agriculture to the income structure of the town decreased from
6.62% in 2010 to 3.4% in 2017. The average amount of income per person of the town was
51.6 million Vnd/year in 2018 (around 2250%) [57]. In 2019, the rate of urbanization here
reached nearly 70% [56].

Thuy Van and Thuy Thanh communes, two of eleven communes of Huong Thuy
Town, were selected to be the study sites because more than 200 ha of former agricultural
land there has been acquired to construct industrial parks, roads, and buildings. These
communities have been planned to be a part of Hue city in the near future. Most households
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here had a diverse income source from both agriculture and non-agriculture before ALA.
In 2020, the average income per person in these communities reached around 45 million
Vnd per year, which is higher than that of the whole province. Agriculture contributes
around 38% of the income structure, and rice production is one of the main agricultural
activities. The map of study sites is shown in Figure 2.

Vietnam

Thua Thien Hue province || Huong Thuy Town Thuy Thanh and Thuy Van Communes

Hue city

‘

Figure 2. Study sites. (Source: Global Administrative Areas (GADM) 2018 and google earth 2021).

3.2. Research Method

The mixed method, which originated in the social sciences, promotes the systematic
integration or mixing of quantitative and qualitative data within a single investigation or
long-term program of inquiry. This method works well for intervention research [58,59].
Using this method, the researcher can prioritize both qualitative and quantitative methods,
or emphasize one of the two [60]. This study aims to understand the impacts of ALAFU
on the livelihoods of local people, namely on agricultural activities, to suggest policy
intervention. Therefore, we applied the mixed-method and prioritized the qualitative
method. The quantitative data is collected and analyzed to show the basic dimensions
of each agricultural activity between before and after, such as farmland scale, cost, and
income. While qualitative data explains the impacts of ALAFU through listing, categorizing,
and ranking all the reasons for the change in each agricultural activity by local people,
who deeply understand the changing progress in agricultural activities. The challenges
and opportunities of agricultural activities are also discovered by using qualitative data
collected from the SWOT analysis. We attached much importance to these data because
they are the voices of local people that are very significant in suggesting the interventions
or solutions for community development.

Because qualitative data collection takes a long time, while the time and financial
issues for the study are limited, we could not conduct a household survey with a huge
number of households. This could have led to the statistical data system in this study not
being strong enough to run a regression model, which is often used to show the impacts of
the independent variables on dependent variables. To compensate for this limitation, we
have tried to collect as much qualitative data as possible during field trips.

3.3. Data Collection

To collect the valuable qualitative and quantitative data, the rural rapid appraisal
method was used because it supports researchers having good communication and interac-
tion with all stakeholders, especially local people, while collecting data [61]. The tools from
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this method for data collection were applied in this study including household surveys,
group discussions, in-depth interviews, village walking and observation study sites.

To conduct the household surveys, 50 of over 200 affected households whose land
was reduced by more than 50% of total former agricultural land area due to ALA were
randomly selected from a list of affected households provided by the Commune People
Committee. We have designed a questionnaire for the survey to collect quantitative data
regarding the income of households, farmland area, and costs and income generated from
each agricultural activity of the affected household after ALAFU (2017) and before (2012).
This questionnaire also considered the causes of the change of each activity.

Parallel with the survey, we held group discussions that included 10 representatives
of affected households to identify and classify the causes of the changes, challenges, and
opportunities for each agricultural activity. We requested that participants list all the
reasons, and use a couple of comparisons, to rank the importance of each reason. Based on
this, we identified the causes, challenges, and opportunities associated with ALAFU. In
addition, the in-depth interviews with six key informants (the head of a farmer’s union,
the head of the people’s committee, and local people) at study sites were also conducted by
using the checklist. We asked open questions that focused on their opinions about general
information regarding agriculture, its transformation, and the contribution of ALAFU to
the transformation. Last, but not least, we visited and walked around the villages multiple
times to observe and take pictures of the agricultural activities in different seasons. During
these walks, we talked randomly with any farmers or local people who were willing to
share their stories and views about agriculture and ALAFU to obtain more information.
This information was mostly used to supplement or cross-check the data from the affected
households, group discussions, and in-depth interviews with key informants.

All these primary data were coded and entered into excel software to analyze statistical
data such as percentages and average values of indexes relating to each agricultural activity.
The qualitative data was filtered and documented as stories, quotes, and pictures which
support from the quantitative data to give comprehensive arguments for each research
problem.

The secondary data relating to agricultural development and ALAFU were collected
from documents, ALAFU project proposals, annual reports at levels, and statistical books.
Other data sources such as scientific papers and daily magazines relating to research topics
were referred to as well.

4. Finding
4.1. Characteristics of Survey Households

The basic information of 50 surveyed households at times before and after ALAFU
is listed in Table 1. The average income per person has increased from 19.7 in 2012 to
31.5 million in 2017, and it is a little higher compared with the average income of the whole
study site at present. The share from agricultural activities to household income structure
dropped from 45.6% to 34%, lower than that of the whole study site. This means the
surveyed households’ livelihood still depend rather much on agriculture. On average, each
household is compensated 138 million Vnd for losing agricultural land of 0.225 ha. This
amount is very significant to develop or rehabilitate the livelihoods of affected households
after ALAFU, and especially to invest in non-farming jobs and small business.
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Table 1. Characteristics of survey households.

Unit Before (2012) After (2017)

Average age of household leader before ALAFU (2012) Year old 48.8 53.8
Average income/person/year Million Vnd 19.7 31.5
Contribution of agriculture to total income household o 45.6 34

structure

Average agricultural land area of household Ha 0.305 0.08

Average agricultural acquired land area Ha 0.225
Average amount of compensated cash Million Vnd/HH 138
Average number of persons in household Person 41
Average number of laborers in household Labor 2.4

Note: 1 USD = 20,000 Vnd in 2012; = 22,000 Vnd in 2018 (Source: Household survey, 2018-2019).

4.2. Changing of Crops Cultivation

Regardless of the scarcity of agricultural land resources, crop cultivation is a long-
standing agricultural activity that plays an important role in contributing to rural liveli-
hoods in Viet Nam and in our study sites as well. The staple crops are rice, maize, sweet
potato, cassava, cafe, and pepper, of which the rice is the most important and popular
crop because it is the main food in all Vietnamese families. Unfortunately, most of the
agricultural land area that has been converted to urban land during the urbanization
process consisted of rice paddies in the lowland areas. Therefore, the impacts of ALAFU on
cultivation activity is very clear. In our study site, the impacts are investigated and shown
in Table 2.

Table 2. Changing of crop cultivation activities of affected households before and after ALAFU. (N = 50) (Source: Data from
household survey 2018-2019).

Rice Potted flower Vegetable
Indicators Unit Before After Before After Before After
(2012) (2017) (2012) (2017) (2012) (2017)
Percentage of surveyed o
household participated in e 100 = 10 3 40 22
Average scale Ha/household 0.305 0.08 500 * 890 * 0.01 0.015
Number of harvests per year Harvest 2 2 1 1 3 4
Total cost Million vnd/year 11.6 3.8 25 100 1.2 4.8
Average income of active Million vnd/ year 135 35 50 100 6.3 16.8
household
Its share of income in surveyed % 16.7 0.6 61 2.1 31 38
households

* Note: Flowers are planted immediately into a pot from the beginning stage, so the production scale of this crop is measured by the

number of flowerpots.

Because rice is a main and important food crop for Vietnamese families, we counted
all surveyed households participating in rice cultivating activity, no matter whether their
activity was for family food only or for income generating purposes. However, with flowers
and vegetables, just households that planted for an income-generating purpose were
counted because the planting scale of these crops for family food is too small to investigate
the costs and income. The data in Table 2, compiled from the household surveys, shows
the clear change of each crop in the affected households. The indicators of rice cultivation
consisting of percentage of households, scale, income, and the average contribution to
household income was reduced greatly from 88% to 22%, from 0.305 ha/household to
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0.08 ha/household, from 13.5 million Vnd to 3.5 million Vnd, and from 16.7% to 0.6%,
respectively. In contrast, these indicators of Potted Flower Plantation (PFP) increased
sharply from 10% to 34%, from 500 flowerpots/household to 1000 flowerpots/household
(around two pots per m2), from 50 million Vnd to 100 million Vnd, and from 6.1% to 25.1%,
respectively, howerver. Vegetable cultivation also increased slightly above the average
scale and income, but the number of households dropped sharply so its share of household
income was reduced slightly. However, the percentage of surveyed households planting
vegetables for family food purposes only is not much different before and after ALAFU.
At present, PFP has been developing and, being the highest income crop, its share of
income of surveyed households has increased up to 26.1%, however, it occurs mainly on
temporory land area or space around residential land area (Figure 3). In contrast, rice has
been a marginal crop associated with lower income, and its share of income of surveyed
households is almost zero.

1. Flowerpots are placed on
sidewalk

2. Flowerpots are placed
around a house of worship
3. Flowerpots are placed on
the campus of the commune
health station

4. Flowerpots are placed on
anti-flooding frame in
garden

5. Flowerpots are placed on
the residential land
converted from agricultural
land. This area is fallow but
could be used for
construction any time.

Figure 3. PFP occurs mainly on the temporary land areas or spaces in the study site (Source: Picture number 1, 2, 3, 4 taken

by main author 2019, picture number 5 taken by photographer Nguyen Phong, 2019).

“The PEP had been developed by few households before ALAFU, however after ALAFU,
it has quickly been the main income of more than 300 households in our commune
including non-affected and affected households. Most of these households undertake by
themselves all steps of the PFP by consisting of making cement flowerpots in March
-April, germinating saplings and preparing land from May-Jun, planting saplings into
the cement pots, caring from July to December, and sale at the Tet festival (Lunar new
year). Therefore, the labors participating in this activity are busy all year, they don’t have
to take the second job but their income is still good. In general, a main female labor of
the family works on this activity as a full-time job. Compared with other crops, PFP
requests highly about technique, financial capital and number of working day, in return,
the income from this activity is higher”.. (Source from a depth interview an officer of
famer union)

To discover how these changes relate to ALAFU, we investigated the causes obtained
by the household surveys, group discussions, and in-depth interviews, and then analyzed
the data. The results are listed in Table 3. The causes were listed and categorized into four
groups including ALA, compensation, urbanization, and other. We mixed statistics data
from household surveys and rankings from group discussions. The reasons for the change
of each crop are rather different.
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Table 3. Reasons for the change of crop cultivation activities of affected households (Source: data from household survey

and group discussion 2018-2019).

Rice (n = 50) Flower (n =17) Vegetable (n = 20)
Reasons of the Change of Crop Cultivation
Percentage Rank Percentage Rank Percentage Rank
ALA Farmland fragmentation is 78 5
exacerbated
. Compensated cash is used
Compensation to develop other jobs 30 3
Increasing non-farm jobs 60 1 80 2
o Value of crop is increased 100 2 100 3
Urbanization
Consumer market increased 100 1 100 1
Infrastructure is upgraded 52.9 4
Field-rat damage 30 4
Other Severe climate 20 5
Need less farmland 47 3

Note: interviewee can select more than one reason of the change, ranking done by group discussion.

Only the surveyed households participating in each crop cultivation were asked the
reasons for the changes, so there are 50, 17, and 22 surveyed households participating in
rice cultivation, PFP, and vegetable plantation, respectively. With rice cultivation, there
are many reasons for the changes. However, almost all surveyed households (78% and
60%) selected “farmland fragmentation is exacerbated” and “increasing non-farm jobs” as
the main reasons for reducing rice cultivation, of which the second one is ranked the most
important reason by group discussion. It was explained that

“Rice is a low-value crop and rice land fragmentation is more exacerbated by ALA;
meanwhile non-farm jobs are more and more available due to the rapid urbanization. As
a result, farmers are attracted to these non-farm jobs instead of keeping rice cultivation.
Moreover, drought, flood, and field-rat damage are more and more severe, leading to more
difficulties for rice cultivation. Rice land abandonment has been occurring”. (Source:
in-depth interview with a farmer)

The survey data shows that 78% of surveyed households have left this activity after
ALAFU, although they still access a small area of rice land. Of this small area that remains,
58% of households either sublet or give their rice land free to others, and 20% completely
abandoned their rice land.

While walking around the study sites, we collected a story from a farmer who supplies
the service of land preparation and rice harvesting by machines:

“We worked directly with rice planters inside and outside commune since 2010 and can
deeply understand about rice cultivation. Under the impacts of urbanization, not only
in our commune but also in many other communes around, farmers have increasingly
left rice cultivation. This leads to two different trends, one is rice land abandonment, the
other is rice land concentration in a few households up to 1ha per household by renting or
receiving rice land from others. While the rice land abandonment caused increasing rat
damage, the land concentration caused increasing benefit of rice cultivation. Rice planters
are often elders and mid-age women who have fewer opportunities to take non-farm jobs
or have to stay for housework. They also spend a short time for rice cultivation (around
20 days per season)”. (Source: a story of Nguyen Van A, Thuy Van commune)
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However, during the in-depth interview with the local authority, they revealed that:
“We knew but still could not control about the rice land concentration because the house-
holds themselves negotiated each other to sublet or give free the rice land. However,
we also recognized rice land concentration does not only maintain rice cultivation but
also creates high benefit for rice planter” (Source: in-depth interview of an officer of the
Commune’s People Committee).

While many affected households have left rice cultivation to focus totally on non-
farming jobs, some others have switched to the PFP. All potted flower planters selected
“value of crop is increased”, “infrastructure is upgraded” and “consumer market extended”
as reasons for developing PFP, of which the last one is ranked as the most important reason.

“Increasing urban population due to urbanization created a high consumer market of the
potted flower on the Tet festival. In addition, after ALAFU, the upgraded infrastructure
including electricity system, water, and road has also supported much for PFP such
as watering, setting up temporary lighting system and transportation”. (source: a
statement in group discussion)

4.3. Changing of Animal Breeding

Before the 1990s, the livestock at the rural household level related closely with crop
cultivation that supported food sources for it. In return, it supported the pulling capacity
and organic fertilizer to facilitate crop cultivation. Out of that, the function of this activity
mainly supplemented meat for family on important events (deaths, anniversaries, new
year’s party, etc.). The popular animals were poultry (chickens and ducks), pigs, and cattle
(cows and buffalo). The animals were freely bred on natural spaces such as rice paddies,
grasslands, gardens, backyards, and rivers. Since the 2000s, however, this activity has been
developed by applying the industrial breeding model. It has since been one of the main
income sources of households. The food sources for animals also no longer totally depend
on crop cultivation and natural sources. Instead, industrial food sources have commonly
been used. So, how has ALAFU impacted the animal breeding of affected households? The
surveyed data are shown in Table 4.

Table 4. Changing of animal breeding activity of affected households before and after ALAFU. n = 50 (Source: data from
household survey, 2018-2019).

Cattle Pig Poultry
Unit Before After Before After Before After
(2012) (2017) (2012) (2017) (2012) (2017)
Percentage of household Percentage 20 4 52 10 44 10
Scale Unit/cycle 2.6 3 10 20 50 100
Number of breeding cycle Cycle/year 1 1 2.5 2.5 2.5 3.2
Average cost of active Million vnd /year 12 15 70 166.7 6.25 25.6
household
Average income of active Million vnd/ year 13 18 20.5 45 6.1 8
household
Its share of surveyed % 3.2 0.5 13.2 3.4 33 0.6

household’s income

The same as with crop cultivation, we only count surveyed households whose animal
breeding is oriented as an income-generating activity in Table 4. First, we can see the
number of bred animals in study sites is monotonous and the breeding scale is small,
both before and after ALAFU. The percentage of the surveyed households participating
in breeding fell dramatically to under 10% of all animals. However, the average breeding
scale increased. For example, the scale of pig livestock increased from 10 unit/cycle to
20 unit/cycle and that of poultry increased from 50 unit to 200 unit/cycle. The average
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scale has increased not because these breeding households increased the scale of their
operations, but because only breeding households operating at the larger scale before
ALAFU continued breeding after ALAFU. Despite this, the contribution of each breeding
activity to the surveyed household’s income structure has been reduced. However, similar
to the vegetable plantations, the number of households breeding chickens as a food source
for family use (meat and eggs) is still rather high (50% of surveyed households).

In Table 5, there are 10, 26, and 22 surveyed households who participate in cattle, pig,
and poultry breeding, respectively. With cattle breeding, the main reasons for households
stopping after ALAFU are “grassland is reduced” and “non-farm jobs are available”, of
which the last one is ranked as the most important reason. Meanwhile, with pig and
poultry breeding, “The commune is merged with the city” and “Disease breakout” are the
main reasons, of which the first one is ranked as the most important cause.

“As the agricultural development plan of the province, we have focused to develop
breeding oriented industrial mode with big scale in rural communes that are far away
from Hue city to avoid environmental pollution and disease as well, so reducing breeding
at affected communes is reasonable and the breeding households understood this situation
too.” (Source: in-depth interview of an agricultural officer). However, a few
households still continue their breeding because “they have tried to take advantage
of the firm facility that has been built before ALAFU. However, they have also had the
plan to leave this activity when the commune is merged into the city next year.”. (Source:
in-depth interview of a breeding household)

Table 5. Reasons for the change of livestock activity of affected households (Source: data from household survey and group

discussion 2018-2019).

Cattle (n = 10) Pig (n = 26) Poultry (n = 22)
Reasons for the Change
Percentage Rank Percentage Rank Percentage Rank
ALA Grassland is reduced 50 2
Increasing non-farm jobs 80 1
Urbanization Free space is reduced 50 2
The commune is merged
with the city 50 1 100 1
Afri ine F1 76.
Disease breakout rica Swine Flue 69 3
H5N1 100 2

Note: interviewee can select more than one reason for the change, ranking conducted by group discussion.

4.4. Challenges and Opportunities

Animal breeding does not have much opportunity to develop as an income generating
activity of these communities in the future, because of merging with the city. As a result,
we only analyzed strengths, weaknesses, opportunities, and threats (SWOT) related to crop
cultivation through group discussion. The results are shown in Table 6.
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Table 6. Results of SWOT analysis of crop cultivation in the affected community (Source: Information from group
discussion, 2018).

Activity Strengths Weaknesses Opportunities Threats
+ A high value cr
151 vare crop . + A good consumer market
+ A high adaptative capacity L .
. - + High investment + An opportunity to be one  + Spaces to put
with flooding and loss of . . L .
+ High technique of the destinations in the flowerpots will be
PFP farmland ; . .
requirement trade villages in the narrowed due to
+ A landscape value crop - o
. + Aged laborers tourism network of Huong  urbanization
+ Experienced laborers
. Thuy Town
+ Good income
Rice + Experienced laborers +Alow value crop + Rice %an(?l is concentrated + Severe climate
o . + Aged and feminized + Application of
cultivation ~ + A main food crop . . + Rat damage
laborers agricultural machines
. . . + Severe climate
Vegetable . + Unsuitable SOI,I guahty + Garden land will be
. + Experienced laborers + Aged and feminized + A good consumer market
Plantation laborers narrowed due to

urbanization

5. Discussion

Farmland is the most important requirement for agriculture production [62], so re-
ducing access to farmland due to ALAFU could decrease agricultural production. This is
especially true with crop cultivation activity that depends the most on farmland [63-65].
Therefore, many studies recommend that ALAFU should be carefully considered under
the high pressure of urbanization [66]. In our study, each agricultural activity of the af-
fected households has changed in different ways. The previous studies have generally
concluded that ALAFU leads to a reduction in agricultural production. However, our
research findings show that ALAFU caused different trends in changes in each agricultural
activity.

5.1. Rice Land Fragmentation and Abandonment

However, PFP as a horticultural activity has been increasing and is becoming the main
income-generating activity. This trend has not popularly appeared in affected communes
by ALAFU around the country, but has been mentioned in some recent studies about urban
agricultural development [23,67]. The previous studies have generally concluded that
ALAFU leads to a reduction in agricultural production.

Rice cultivation, which heavily depends on agricultural land, has sharply decreased.
After ALAFU, besides decreasing the scale of rice cultivation as an inevitable consequence
of ALA, the number of households participating in this activity has also decreased sharply.
Twenty percent of households abandoned the remaining rice land and 58% sublet or gave
the remaining land area to others. As a result, the share of rice cultivation of household’s
income is reduced. This situation coincides with many previous studies in Vietnam and
developing countries [2,64,65,68,69]. Increasing non-farming jobs due to urbanization was
ranked as the most important reason for leaving rice cultivation for households. This means
that in the context of ALAFU, rice cultivation and rice land access have not been significant
to livelihoods of the households surveyed. In reality, stopping rice cultivation (giving
rice land away or abandoning rice land) has recently occurred not only in affected rural
communities due to ALA, but also in non-affected rural communities. This is especially
true in rural communities in the north and central parts of Vietnam, where farmland
fragmentation is higher than other places [7,70-73]. This situation has also been warned
against in many previous studies in Vietnam, China, Thailand, Indonesia about agricultural
land fragmentation and the impacts of urbanization on rice production [11,34,74,75]. A
review of global farmland abandonment shows that farmland abandonment has occurred
primarily in developed countries in Europe and North America through changing socio-
economic factors such as urbanization and migration [76-79].
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Although this finding has been mentioned in many countries, increasing farmland
abandonment in Vietnam, a developing country with a scarcity of farmland resources, is
very serious. Furthermore, the abandoned land in developed countries is mainly located
in mountainous and hilly areas due to their unfavorable farming conditions [76-79], but
that in Vietnam this is located in peri-urban or lowland areas, where both soil quality and
infrastructure are the most suitable for rice cultivation. Some studies in China and Thailand
have also shown this problem [73]. The finding also indicated that ALAFU projects do
not only directly occupy the rice land area through ALA but also indirectly accelerate rice
land abandonment. Losing an agricultural land area for ALAFU projects has been accepted
as a trade-off for the urbanization process that Vietnam and other developing countries
have recognized, but rice land abandonment as the unexpected impact of ALAFU has
been not carefully considered and controlled yet. It reflects the unreasonable planning
of urbanization strategy that could lead to unsustainable development and threaten food
security.

5.2. ALAFU Versus Animal Breeding at Household Level

Just as with rice cultivation, animal breeding at the household level has been at a
small scale and has mainly played the role of food provision for families before ALA.
This situation is very common in rural areas of Vietnam [5]. Although it does not depend
much on agricultural land, it also has been shown to decline after ALAFU. This change,
however, relates to urbanization and disease more than ALA. The breeding process has
no opportunity to maintain itself or develop in the affected communities because the
urbanization process has gradually merged these communities into the city. This means
that breeding at any level is either limited or requested to move on to other places that are
far away from urban residential areas. Moreover, the Africa Swine Flu (ASF) and H5N1
epidemics broke in the period 20162018 around the country and caused almost all breeding
households to lose all of their business [80]. Our study sites are not an exception and, as a
result, the number of surveyed households participating in breeding was sharply reduced
at the survey time. This change, however, coincides with the breeding development plan of
the country, and the government has also oriented towards increasing breeding operations
at larger scales and reducing breeding at the household level. The number of big breeding
farms increased 3,38 times between 2011 and 2017 [81]. As part of the plan in 2017, 70% of
the output of pig production was to be from big farms. During the period 2012-2017, the
number of pig breeding households was reduced by five percent per year [82]. Therefore,
the ALAFU, especially urbanization, by creating more non-farm jobs for local people, has
supported the livestock development plan of the country. In another word, the ALAFU is
the main factor that has broken up traditional animal breeding at the household level.

5.3. Development Peri-Urban Agriculture after ALAFU

Opposite the reduction in rice cultivation and animal breeding is the development of
PFP, a horticultural activity. PFP has been notably increasing after ALAFU. It has been the
main income source of 34% of surveyed households and its share of the average income
of surveyed households increased by up to 26.1%. Not only affected households but also
non-affected households participated in this activity. In our case study, PFP has been
developed due to advantages associated with urbanization, not by ALA. The potted flower
consumer market is higher and higher every year due to the increase of urban dwellers, and
PFP is more convenient due to the upgraded infrastructure system such as water, electricity
and roads. Potted flowers are a non-food crop but have a high value. Although the cost of
PFP is high and the planting technique is rather complicated, its income is also higher than
other crops or some non-farming jobs. Therefore, the potted flower planters have tried to
learn the techniques well and have taken advantage of all free spaces alternating between
the residential land areas and temporary fallow land areas (due to the delayed ALAFU) to
develop their business.
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PFP is an agricultural activity which has a high value, a good consumer market, a
good adaptive capacity to the severe climate (flooding), and a low dependence on farmland.
In the context of Vietnamese agriculture, where the value of agricultural production is
low, climate change is more serious and farmland resources are poor and constrained
by urbanization, developing agricultural activities such as the PFP is interesting and
therefore promoted [5,15,83-85]. Furthermore, PFP could contribute to urban landscape
value and support the trade village tourism mode around Hue City, which is rather
significant for sustainable urban development. Unfortunately, while urban agriculture has
been mentioned as a necessary solution for sustainable urban development in previous
studies [19,20,86], it has received little attention in the plan of social economic development
of study sites after ALAFU (peri urban areas). The evidence is that the local authorities
have recognized the PFP as a good livelihood activity, but they still have not allocated any
permanent land areas for this activity nor made any plans to retain or develop it. This will
lead to challenges to PFP in the future.

In general, disregarding horticultural development has popularly been seen in af-
fected communes in Vietham because both affected people and local authorities believe
that moving to non-farming jobs is the best option for the livelihoods of households [2,65].
Furthermore, after being a peri-urban area, the price of residential land has been rocketing,
so people have tried to convert garden land (normally it is around the house) to resident
land in order to obtain benefits [87]. In some cases, horticulture has been a long-lasting
traditional livelihood activity and the main income of households since before ALAFU.
People have tried to maintain it but have changed from vegetables to flowers and ornamen-
tal plants to obtain a higher income [23,67,88]. Some studies in China and India have also
revealed that horticulture in the peri-urban areas has to face challenges associated with
scarcity of land, water, and labor, and opportunities such as good markets and high demand
for horticultural production [89,90] To avoid these challenges, urban agriculture in Japan,
which has long been the primary source of food for city dwellers, has been given much
attention. Japan has released a new conceptual approach called “Satoyama”, which states
that the surrounding areas of small cities must be planned for agriculture and play impor-
tant roles in agro-ecological production, food, and other services. Furthermore, payment
for urban ecosystem services, the establishment of a consumption-production network,
and the integration of urban agriculture development into the national environmental
strategy are applied to the development of sustainable urban agriculture [91].

6. Conclusions and Recommendation
6.1. Conclusions

ALAFU has caused a reduction in rice cultivation in both the number of households
and rice land size, not only by losing rice land through ALA, but also by abandoning
the rice land of farmers due to urbanization. The decreasing rice cultivation in our study
also coincides with many previous studies in Vietnam and other countries about rice
production and rice land abandonment. However, ALAFU projects have not considered
this phenomenon yet in estimating and assessing the damage to rice cultivation in particular,
and to agriculture in general. ALAFU, on the other hand, has provided an opportunity
for the development of PFP, a horticultural activity, through urbanization benefits. PFP
has increased and is the main income of 34% of surveyed households. Developing a new
form of cultivation is not popular in the communities affected by ALAFU, but in this study,
PFP is called a kind of peri-urban agriculture which has also been considered in many
previous studies in peri-urban or urban areas. Unfortunately, the development of PFP has
not been predicted yet. This has resulted in challenges such as a lack of space or land area
for PFP, but also a waste paddy land. Besides this, many surveyed households have still
maintained vegetable plantations and chicken breeding as family food-supplying activities.
As a result, agriculture still remains after ALAFU, but the total contribution of agriculture
to the income structures of households has been reduced from 45.6% to 34%.
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These research findings also contribute to more evidence that agricultural land, al-
though it is a crucial material for agricultural development, does not totally decide the
existence or development of agricultural activities, but other factors, including the con-
sumer market, infrastructure and income. Moreover, besides ensuring agricultural land
use rights, the increasing value and income of agricultural activities is an important force
for farmers to improve their capabilities themselves and achieve success in agriculture.
This could be important evidence for land use planners, agricultural developers, and
agricultural development programs.

6.2. Recommendation

Agriculture can still develop as a form of PUA in affected communities after ALAFU.
However, to achieve sustainable agricultural development, firstly we recommend that there
be more studies about the impacts of ALAFU on agriculture to create a comprehensive
database to warn about food insecurity associated with ALAFU. Secondly, we recommend
that, besides looking for solutions to minimize the area of agricultural land acquisition that
was mentioned in many previous studies, the ALAFU projects should predict the situation
of abandoned farmland after ALAFU. This effort could calculate the total amount of the real
farmland damage caused by ALAFU projects, thereby supporting better decision-making,
and forecasting better agricultural transformation after ALAFU. In addition, to minimize
paddy land abandonment, the paddy land remaining in affected communities should
be concentrated at the same time with ALA. The government should design and pilot
an agricultural land concentration policy by revising the current policy of ALA, such as
acquiring the remaining land area after ALLFU and then delivering it to farmers who
demonstrate a long-term commitment to crop cultivation. In non-effected communities,
the farmland consolidation policy should continue to be efficiently implemented to reduce
farmland fragmentation. Finally, instead of allowing agriculture to develop freely as a
marginal activity as it is now, local authorities should create a master plan for agricultural
development in affected communes, such as allocating a given land for PFP. At the national
level, urban agriculture development should be seriously considered and the solutions to
urban agriculture from Japan should be referred to while making plans for land-use, urban
expansion, and agricultural development that are moving toward peri-urban and urban
agriculture.
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