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Abstract: The livelihood of peasant households is one of the selection criteria of Globally
Important Agricultural Heritage Systems and a critical factor that affects agricultural heritage system
conservation and inheritance. Taking the Honghe Hani Rice Terraces System (HHRTS) and Shexian
Dryland Terraces System (SDTS) as examples, we investigated 304 households through a participatory
rural appraisal method to discuss the livelihood assets and strategies of households in agricultural
heritage systems. From the viewpoint of livelihood strategies, household strategies can be divided
into pure agricultural, nonagricultural, and part-time agricultural strategies. The livelihood strategies
of households in the HHRTS feature a higher proportion of nonagricultural, while those in the
SDTS have a diverse distribution. With respect to livelihood assets, we constructed a livelihood
assets accounting framework to highlight the important role of traditional culture and information
technology in agricultural activities. The average livelihood assets value in the HHRTS and SDTS
was 2.249 and 1.832, respectively. Then, applying the multinomial logit model, we quantitatively
analyzed the relationship between livelihood assets and strategies. The results show that in both
terrace systems, the understanding of traditional agricultural knowledge is important to suppress
the shift of pure agricultural households to nonagricultural or part-time agricultural households.
Therefore, in order to achieve dynamic conservation of terrace systems, it is necessary to effectively
increase the cultural assets level of households, especially farmers’ understanding of traditional
agricultural knowledge.

Keywords: agricultural heritage systems; terrace systems; sustainable development; livelihood
strategies; livelihood assets

1. Introduction

In 2002, the Food and Agriculture Organization (FAO) of the United Nations (UN) proposed
the concept of Globally Important Agricultural Heritage Systems (GIAHS) with an emphasis on the
need to ensure the dynamic conservation of these systems. The FAO’s aim was to build a system
of globally important agricultural heritages and related landscapes to conserve their biodiversity,
knowledge, and culture as well as make them globally recognized and protected as a foundation for
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sustainable management [1–3]. As of the end of 2017, 50 traditional agricultural systems located in
20 countries worldwide had been placed on the GIAHS list, four of which are terrace systems in China,
South Korea, and the Philippines [4]. Starting in 2012, China launched a similar national program,
called the National Important Agricultural Heritage Systems of China (China-NIAHS). By the end
of 2017, a total of 91 traditional agricultural systems had been ranked as China-NIAHS, including
seven terrace systems [5]. As a key focus and important aspect of agricultural heritage systems (AHS),
terraces are considered a typical upland agricultural ecosystem and constitute one of the most evident
anthropogenic imprints on the landscape, covering a considerable part of the terrestrial landscape [6–8].

As human-created landscapes, terraces are ubiquitous on hill slopes and in other mountainous
regions [9,10]. They continue to perform their production function while serving as pronounced
evidence of human history and its diverse cultures and civilizations [11,12] and offering evidence
of previous societies’ abundant production technology, agricultural management experience, and
traditional agricultural knowledge [10,13]. In China, rice terraces and dryland terraces are two common
types of terrace systems. Rice terraces are mainly located in the south of China, such as in Yunnan,
Guizhou, Hunan, and Guangxi provinces, with the Honghe Hani Rice Terraces System (HHRTS)
as an example. The HHRTS has a history stretching back over 1300 years, and it has extremely
high historical, cultural, ecological, economic, and aesthetic value [14–16]. The vertical distribution
of the forest–village–terrace–river ecological landscape represents the typical characteristics of the
HHRTS [14,16]. In 2010, the HHRTS was rated as a GIAHS site by the FAO and included as a
World Cultural Heritage site by the United Nations Educational, Scientific, and Cultural Organization
(UNESCO). It was also ranked among China-NIAHS in 2013 [5,17,18]. In contrast, dryland terraces are
mostly found in northern China, such as in Hebei, Shanxi, and Shaanxi provinces, with the Shexian
Dryland Terraces System (SDTS) as a typical example. With a history of over 700 years, the SDTS was
ranked among China-NIAHS in 2014 [5]. Different from the HRRTS, whose field ridges are composed
of soil, in the SDTS stones are piled to build “stone weirs” as field ridges [19]. Generally, both rice and
dryland terraces reflect human wisdom in adapting to and making use of available natural resources.

Terrace systems have sustained a small-scale farming model for a long time. Because peasant
households are the most basic socioeconomic and decision-making units in rural areas in China, their
means of livelihood and survival strategies determine their ways of exploiting natural resources
and utilization efficiency and thus have a profound influence on the ecological environment [20–23].
Thus, the five selection criteria of GIAHS sites include food and livelihood security [1]. The rapid
development of tourism, industrialization, and urbanization has great impacts on terrace agriculture
because of its low level of mechanization, highly labor-intensive nature, and the low comparative
benefits of agricultural production [24–26]. At the level of peasant households, such impact is
manifested as households changing from a pure agricultural livelihood strategy to a diversified
livelihood strategy that integrates tourist reception and a nonagricultural livelihood strategy that
features seeking work as migrant workers [27–29]. In addition, at the agricultural system level, some
places have discontinued farming and collapsed terraces [16,30]. As a result, some old-line traditional
tillage methods and agricultural landscapes have gradually disappeared, which poses a threat to
the underlying structure that has long maintained the stability of terrace systems [2]. Therefore, it is
necessary to conduct an in-depth study of the livelihood strategy transformation model pursued by
households in the terrace systems and determine the factors influencing the choice of strategy.

This paper starts by examining the livelihood assets of households, with a focus on livelihood
strategies. Then, the HHRTS and SDTS are selected for comparative study, and the relationship between
livelihood assets and strategies is discussed. The factors that influence the household selection of
livelihood strategy are then used to provide suggestions for the sustainable development of terrace
systems and a mountainous ecological agricultural model.
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2. Materials and Methods

2.1. Study Area

The HHRTS is mainly distributed in the basin of the middle and lower reaches of the Red River
in the Ailao Mountains in southwest China and involves 4 counties: Yuanyang, Honghe, Jinping,
and Lüchun. The terraced landscape in Yuanyang is the most famous. Yuanyang County is situated
in southern Yunnan (102◦27′–103◦13′ E, 22◦49′–23◦19′ N), and its main landform is mountainous,
with an elevation of 114.00–2939.60 m, annual average rainfall of 899.50 mm, and 35,496.67 ha of rice
terraces [31]. We chose Qingkou village and Duoyishu village in Yuanyang County, located in the core
areas of the HHRTS, as the research areas of the rice terrace system.

Situated in southwestern Hebei and with a geographical range between 36◦17′–36◦55′ N,
113◦26′–113◦67′ E, She County is a typical Taihang Mountains county, with an elevation of
203.00–1562.90 m and annual rainfall of 540.50 mm. The SDTS covers an area of 17,866.67 ha,
233.33 ha of which are dryland terraces in its core area [19]. We selected the main distribution areas
of SDTS–Wangjinzhuang village as the research area of the dryland terrace system. Wangjinzhuang
village consists of 5 administrative villages, with a resident population of 4520 people.

2.2. Data Sources

In August 2017 and April 2018, investigations into households in the HHRTS and SDTS,
respectively, were conducted. These investigations included several steps. First, village heads and
household representatives were consulted to learn basic information. On this basis, a questionnaire
and participatory rural appraisal (PRA) were combined to collect data on sampled households [32].
In the HHRTS and SDTS, the number of households chosen randomly for investigation was 150
and 154, respectively (Table 1). The investigation mainly aimed to determine (1) livelihood assets of
households, which encompasses natural assets, physical assets, financial assets, human assets, and
social assets [33,34], as well as the cultural assets highlighted in this paper; and (2) annual household
income and expenditure, which involve actual income and amount of expenses, sources of income,
and purposes of expenditure.

Table 1. Numbers of households surveyed in different villages. HHRTS, Honghe Hani Rice Terraces
System; SDTS, Shexian Dryland Terraces System.

Village Total Households Surveyed Households Proportion

HHRTS
Qingkou 92 65 70.65%
Duoyishu 103 85 82.52%

SDTS
Wangjinzhuang Yijie 185 64 34.60%
Wangjinzhuang Erjie 218 90 41.28%

Total 598 304 50.84%

2.3. Classification of Livelihood Strategies

Generally, household livelihood strategies can be divided into 3 types: agriculture intensification,
livelihood diversification, and migration [33,34]. Scholars utilize different criteria to classify livelihood
strategies, for example, by the diversity of the agricultural livelihood strategy [21,35,36] or by income
structure, source of income, and development direction [37–40]. Widely used quantitative analysis
methods include k-means cluster analysis and latent class cluster analysis [41]. In China, the practice of
classifying peasants by their income structure is widely used [42–44]. In 2002, the Chinese Academy of
Social Sciences proposed a method to classify the income structures of peasants such that households
where agricultural income accounts for over 95% of family income are defined as pure agricultural
households, those where nonagricultural income accounts for over 95% are defined as nonagricultural
households, and those where nonagricultural income accounts for 5–95% are recognized as part-time
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agricultural households. On this basis, the National Bureau of Statistics of China proposed a new
classification method in 2005, decreasing the income threshold from 95% to 90% [43,45].

Compared with other rural areas, households in AHS have mostly adopted a diversified livelihood
strategy, and the proportion of agricultural income to total income is generally lower, less than 3/4,
on average [2,46]. Three sources of agricultural income were identified: cultivation of grain or
commercial crops, forestry and fruit growing, and poultry farming. Sources of nonagricultural income
can be divided into offering local tourist reception, working in cities, and receiving a subsidy from the
government. Therefore, on the basis of a summary of the previous findings combined with the practical
situation of the HHRTS and SDTS, this paper defines households whose agricultural income accounts
for over 75% of family income as pure agricultural households (LS1), those whose nonagricultural
income accounts for over 75% as nonagricultural households (LS2), and those whose nonagricultural
income accounts for 25% to 75% as part-time agricultural households (LS3).

2.4. Livelihood Assets Accounting

Livelihood assets are not merely “things” that are input into a production process, but also serve as
a basis of power to act and ultimately bring about changes in society [33,34]. Numerous scholars have
performed comprehensive calculations, comparative studies, and vulnerability analyses of livelihood
assets at different spaces and time scales [47–50]. However, most of that research was based on an
indicator system drawing on the Sustainable Livelihoods Approach proposed by the UK Department
for International Development (DFID) [33,34,51], and the literature has abundant empirical studies but
a relative lack of theoretical explorations.

2.4.1. Indicators of Livelihood Assets

This paper is based on the Sustainable Livelihoods Approach developed by DFID [33,34].
It highlights the important role of traditional culture and information technology in agricultural
livelihood activities, building a livelihood assets assessment framework suitable for AHS. The
framework divides livelihood assets into 6 types: natural assets, physical assets, financial assets,
human assets, social assets, and cultural assets [48,50,52], identifying 18 indicators in total (Table 2).
Cultural assets are used to reflect traditional agricultural knowledge, agricultural technology, and
internet information used by households when making a living.

Households in AHS have formed and accumulated rich traditional knowledge in the long process
of production and life [14]. For example, households in the HHRTS have unique national cultural
customs, including festival activities like Shi Yue Nian and Long Street Banquet and taboos like
Magic Woods and Mountain Worship, which contain the wisdom of sustainable utilization of natural
resources [27,46,53]. In the SDTS, by constructing stone-weir terraces, peasants have realized efficient
utilization of soil and stone. Meanwhile, the locally formed coupled structure “donkey–pepper–stone
weir” is of great significance to local environmental conservation and social harmony as an important
component of community culture in villages [54]. In addition, the comprehensive popularization of
smartphones has accustomed peasants to receiving the latest information and technology via mobile
internet. The research areas have gotten full internet access coverage, and residents 20 years of age
and older who have a smartphone with internet access account for 88.92% of the total population.
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Table 2. Indicators and descriptions of livelihood assets.

Type No. Indicator Name Weight Indicator Definition

Natural
assets

N1 Cultivated land area 0.416 Actual number

N2 Quality of cultivated land 0.279 1 = Worst, 2 = Bad, 3 = Average, 4 =
Well, 5 = Best

N3 Distance between residence and cultivated land 0.305
1 = Very far, 2 = Relatively far, 3 =
Common, 4 = Relatively close, 5 =
Very close

Physical
assets

P1 Quantity of consumer goods 0.346 Actual number, such as TV sets and
washing machines, etc.

P2 Quantity of agricultural tools 0.220 Actual number, such as wooden tools
and motorbikes, etc.

P3 Quantity of internet devices 0.434 Actual number, such as smartphones
and computers, etc.

Financial
assets

F1 Amount of household savings 0.145 Actual number

F2 Amount of household debts 0.444 Actual number, including personal
loans and bank loans

F3 Number of livestock 0.411 Actual number

Human
assets

H1 Number of laborers 0.131 Actual number

H2 Agricultural technical capacity of laborers 0.438

1 = Worst, 2 = Bad, 3 = Average, 4 =
Well, 5 = Best; including the health of
the whole household and the
education of its members

H3 Labor productivity of agricultural production 0.431 Actual number

Social
assets

S1 Degree of neighborhood communication 0.212 1 = Worst, 2 = Bad, 3 = Average, 4 =
Well, 5 = Best

S2 Number of relatives in the same village 0.355 Actual number

S3 Degree of satisfaction in the village 0.433 1 = Worst, 2 = Bad, 3 = Average, 4 =
Well, 5 = Best

Cultural
assets

C1 Understanding of village regulations and rules 0.095 1 = Worst, 2 = Bad, 3 = Average, 4 =
Well, 5 = Best

C2 Understanding of traditional agricultural
knowledge 0.255 1 = Worst, 2 = Bad, 3 = Average, 4 =

Well, 5 = Best

C3 Frequency of internet use 0.650 1 = Worst, 2 = Bad, 3 = Average, 4 =
Well, 5 = Best

Before the empirical analysis, Stata MP14 statistical software [55] was used to examine the linear
correlation and multicollinearity of the above-mentioned 18 indicators. The results show that there
was no linear correlation or multicollinearity between them.

2.4.2. Data Normalization

We used the maximizing deviation method to normalize data [50,56–58] as follows:

x′ij =
(
xij − xmin

)
/(xmax − xmin) (1)

where x′ij is the normalized value of livelihood assets indicator j of sample i, xij is the actual value
of indicator j of sample i, and xmax and xmin are the maximum and minimum of livelihood assets of
indicator j, respectively.

2.4.3. Measurement of Weights

Generally speaking, the entropy evaluation method [59,60] was used to determine the weight of
data on multiple samples to overcome information overlapping and subjectivity caused by artificial
weighting. The process of using the entropy evaluation method is as follows:

pij = x′ij/
m

∑
i=1

x′ij (2)
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el j = −1/ ln m
m

∑
i=1

pij ln pij (3)

wj =
(
1− ej

)
/

n

∑
j=1

(
1− ej

)
(4)

where x′ij is the normalized value of livelihood assets indicator j of sample i, pij is the weight of
livelihood assets indicator j in sample i, ej represents the entropy value of livelihood assets indicator j,
and wj is the weight of livelihood assets indicator j. Also:

LA =
n

∑
j=1

wjx′ij (5)

where LA is the value of a livelihood asset, and household assets value in this paper is an average
among sampled households in the research areas.

2.5. Analysis of Livelihood Assets Effect on Livelihood Strategies

The livelihood strategies of a peasant are dynamic, which means that when environmental
background, livelihood assets, policies, and systems undergo drastic changes, households tend to
transform their livelihood strategies to adapt to a new man–land relationship [20]. In general, livelihood
assets play a dominant role in the transformation of livelihood strategies. For example, natural assets,
represented by land, are the main constraint for the majority of impoverished households [61–64],
while in areas with rapid urbanization, human assets propel households to turn from agricultural
operation to nonagricultural employment [65–68]. Therefore, with the livelihood assets indicator
as an independent variable and the type of livelihood strategy as a dependent variable, we used
the multinomial logit model [50,69] for the regression analysis of analyzed and filtered factors that
influence households in choosing their livelihood strategies. The model is as follows:

Random effects brought by choosing livelihood strategy j for households are calculated by:

Uij = x′ijβ + εij (i = 1, . . . , n; j = 1, 2, 3) (6)

Obviously, household i chooses livelihood strategy j only when livelihood strategy j brings more
effects than any other strategy, so the probability that agricultural household i will choose livelihood
strategy j can be put as:

P(yi = j|xi) = P
(
Uij ≥ Uik, ∀k 6= j

)
(7)

Hence, the probability that household i will choose livelihood strategy j can be expressed as:

P(yi = j|xi) =
exp

(
x′i β j

)
∑

j
k=1 exp

(
x′i βk

) (i = 1, . . . , n; j = 1, 2, 3) (8)

We chose pure agricultural households as a reference to discuss which livelihood assets indicators
significantly influence the process of changing from a pure agricultural household to a nonagricultural
or part-time agricultural household.

3. Results

3.1. Livelihood Strategies and Household Types

On the basis of the sources and structure of household income, we divided terrace system
households into three types: pure agricultural households (LS1), nonagricultural households (LS2),
and part-time agricultural households (LS3). In general, the HHRTS has the largest number of LS2
households, which means their livelihood strategies have a higher degree of nonagriculturization.
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SDTS households, however, were more likely to fall into the LS3 category, indicating a high level of
diversity of livelihood strategies in the SDTS (Figure 1).
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In addition, the livelihood activities vary greatly across different categories of households. Owing
to their unique natural scenery and cultural landscape, terrace systems in China have become popular
tourist destinations in recent years. The survey results show that tourism reception has gradually
come to play an important role in the livelihood activities of households (Table 3).

Table 3. Livelihood activities of different types of households.

Household Type Livelihood Activities

HHRTS

LS1
Cultivating food crops like hybrid rice, red rice, maize, and soybean;
cultivating commercial crops like banana, sugarcane, and rubber tree; and
breeding poultry like ducks and chickens.

LS2 Building homestays to receive tourists, making and selling souvenirs, and
going out as migrant workers in low farming season.

LS3

In busy farming season, growing food crops and commercial crops. In slack
farming season, going out as migrant workers. In peak tourist season,
engaging in some tourist reception activities, such as acting as helpers in
households with a guesthouse and working as temporary drivers.

SDTS

LS1
Obtaining income by growing mainly Sichuan peppers and cultivating
Chinese herbal medicines such as Bupleurum chinense, Salvia miltiorrhiza,
and Scutellaria baicalensis on the side.

LS2 Primarily engaging in local tourist reception and working in cities.

LS3 Conducting agricultural activities in busy farming season and going out as
migrant workers in slack farming season.

3.2. Characteristics of Different Household Types

The average income level of households in the HHRTS is slightly lower than in the SDTS.
Specifically, the average annual income in the HHRTS is 41,372 yuan. As before, average annual
agricultural income is 7491 yuan and annual nonagricultural income is 33,882 yuan. In contrast, the
average annual household income in the SDTS is 50,040 yuan. The average annual agricultural income
is 29,883 yuan, whereas the average annual nonagricultural income is 20,157 yuan. These findings
demonstrate that nonagricultural income is the main income in the HHRTS, while agricultural income
contributed the largest proportion of annual household income in the SDTS.

For pure agricultural households, incomes in the SDTS are far higher than in corresponding
HHRTS households. On the contrary, for nonagricultural households, income levels in the HHRTS are



Sustainability 2018, 10, 2525 8 of 18

much higher than in the SDTS. Besides, part-time agricultural households have similar income levels
in both terrace systems (Figure 2).
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Regarding the average household composition, the most significant differences are householder
gender and ethnicity. HHRTS households have higher proportions of non-Han and female
householders, which is closely linked to the multiethnic integration in Hani terrace areas and the
tradition of women being the major workforce. When comparing characteristics of households
choosing the same livelihood strategy across the two examined terrace systems, great variations were
found. For example, among pure agricultural households, householders in the HHRTS are older and
families have more skilled peasants in working crops. In the SDTS, in contrast, the householders are
better educated and families have overall better health (Table 4).

Table 4. Descriptive statistics of the household survey in HHRTS and SDTS.

HHRTS SDTS

LS1 LS2 LS3 Average LS1 LS2 LS3 Average

Householder’s age (years) 43.74 41.01 38.53 40.91 40.69 42.79 42.35 41.91

Education duration of
householder (years) 7.84 9.25 9.95 9.15 8.00 7.50 7.48 7.66

Number of skilled peasants
within a family (n) 1.45 1.52 1.53 1.51 0.86 4.29 0.97 0.91

Householder’s
gender (%)

Male 70.97 58.23 60.00 61.32 90.20 89.47 90.77 90.26
Female 29.03 41.77 40.00 38.68 9.80 10.53 9.23 9.74

Householder’s
nationality (%)

Han 48.39 46.48 42.50 48.67 100.00 100.00 100.00 100.00
Non-Han 51.61 53.52 57.50 51.33 – – – –

Overall health
condition of the
family (%)

Worst 19.35 15.19 17.50 16.67 – 2.63 – 0.65
Bad 9.68 1.27 12.50 6.00 7.84 2.63 4.62 5.20
Average 6.45 6.33 5.00 6.00 7.84 7.90 3.08 5.84
Well 9.68 31.64 27.50 26.00 39.22 36.84 33.85 36.36
Best 54.84 45.57 37.50 45.33 45.10 50.00 58.45 51.95

3.3. Assets of Different Livelihood Strategies

According to the setting of livelihood asset indicators and the data normalization approach in
this paper, the maximum livelihood asset value was 6, and the minimum was 0. The maximum of each
livelihood asset was 1, and the minimum was 0.
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The results show that the average livelihood asset value of households in the HHRTS and SDTS is
2.249 and 1.832, respectively. Specifically, HHRTS households have more cultural and human assets,
which are 0.590 and 0.492, respectively, but their natural and financial assets are insufficient, with
values of 0.232 and 0.138, respectively. SDTS households have more social and cultural assets, with
values of 0.584 and 0.338, respectively, but insufficient human and financial assets, with values of
0.247 and 0.036, respectively. A comparison of livelihood assets in the two kinds of terrace systems
shows that although physical assets are at a similar level, households in the HHRTS have advantages
in cultural, human, and financial assets, whereas households in the SDTS have advantages in natural
and social assets (Figure 3).Sustainability 2018, 10, x FOR PEER REVIEW  10 of 19 

 
Figure 3. Average livelihood assets of peasant households in HHRTS and SDTS. 

Specifically, livelihood assets of households that chose different livelihood strategies are 
described in the following subsections. 

Pure agricultural households (LS1). The livelihood asset value of pure agricultural households 
in the HHRTS and SDTS is 2.072 and 1.760, respectively. Both values are lower than the average level 
in the two kinds of terrace systems, which means their livelihood assets are relatively insufficient. 
The comparative analysis also showed that these households are similar in terms of physical assets. 
However, HHRTS pure agricultural households have advantages in cultural, human, and financial 
assets, whereas SDTS pure agricultural households have advantages in natural and social assets 
(Figure 4). 

Figure 3. Average livelihood assets of peasant households in HHRTS and SDTS.

Specifically, livelihood assets of households that chose different livelihood strategies are described
in the following subsections.

Pure agricultural households (LS1). The livelihood asset value of pure agricultural households
in the HHRTS and SDTS is 2.072 and 1.760, respectively. Both values are lower than the average level
in the two kinds of terrace systems, which means their livelihood assets are relatively insufficient.
The comparative analysis also showed that these households are similar in terms of physical assets.
However, HHRTS pure agricultural households have advantages in cultural, human, and financial
assets, whereas SDTS pure agricultural households have advantages in natural and social assets
(Figure 4).
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Part-time agricultural households (LS3). The livelihood asset value of part-time agricultural
households in the HHRTS and SDTS is 2.318 and 1.859, respectively. Both are higher than the average
level in the two kinds of terrace systems, which means they have relatively ample livelihood assets.
The comparative analysis shows that HHRTS part-time agricultural households have advantages
in cultural, human, financial, and physical assets. SDTS part-time agricultural households have
advantages in natural and social assets (Figure 6).
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3.4. Effects of Livelihood Assets on Livelihood Strategies

Both the HHRTS and SDTS are typical terrace systems and representative examples of AHS,
where agricultural production is a long-standing livelihood strategy widely used by peasants. Hence,
we selected LS1 households as a reference and discuss the livelihood asset indicators that have a
significant influence on households when they change from LS1 to LS2 and LS3. The results of the
regression analysis are shown in Table 5.

Transformation from LS1 to LS2. HHRTS households receive a significantly positive influence
from financial assets and a significantly negative influence from human, cultural, and social assets
when they change from LS1 to LS2. Significantly correlated livelihood asset indicators are F1 (+), F2 (+),
H3 (−), S2 (−), and C2 (−). In the SDTS, when LS1 households become LS2, they are significantly
positively influenced by physical and social assets and significantly negatively influenced by cultural
assets. Significantly correlated livelihood assets indicators are P1 (+), S1 (+) and C2 (−).
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Table 5. Results of the multinomial logit model.

HHRTS SDTS

LS2 LS3 LS2 LS3

Coefficient P > |z| Coefficient P > |z| Coefficient P > |z| CoefficientP > |z|

Natural assets
N1 1.611 0.676 0.509 0.908 −0.040 0.974 −0.930 0.404
N2 −0.428 0.643 0.347 0.743 0.374 0.550 0.513 ** 0.035
N3 0.302 0.724 0.013 0.989 0.522 0.502 0.002 0.998

Physical assets
P1 −2.218 0.575 −0.902 0.839 1.086 ** 0.022 0.654 0.395
P2 −0.943 0.510 0.488 0.783 1.034 0.338 0.629 0.515
P3 4.839 0.335 3.992 0.461 0.679 0.568 −0.320 0.771

Financial assets
F1 67.371 *** 0.000 59.486 *** 0.000 −0.431 0.846 1.410 0.404
F2 19.186 ** 0.012 20.184 *** 0.009 2.737 0.898 14.338 0.408
F3 −0.332 0.642 −0.096 0.896 −0.828 0.737 3.381 ** 0.031

Human assets
H1 0.684 0.579 −0.378 0.786 −0.148 0.932 0.740 0.602
H2 0.345 0.425 0.252 0.603 0.592 0.463 0.325 0.643
H3 −1.024 ** 0.013 −0.888 ** 0.025 0.597 0.763 1.320 0.447

Social assets
S1 0.367 0.533 −0.275 0.667 0.825 ** 0.026 0.726 ** 0.025
S2 −1.198 ** 0.015 −0.916 0.330 0.708 0.478 −0.553 0.529
S3 0.158 0.764 0.138 0.817 0.353 0.645 0.162 0.806

Cultural assets
C1 0.429 0.694 1.394 0.282 0.697 0.516 1.986 ** 0.042
C2 −1.004 ** 0.028 −1.438 ** 0.017 −1.401 * 0.056 −0.554 0.384
C3 0.705 0.326 1.610 * 0.054 0.585 0.633 0.365 0.747

Constant 1.027 * 0.090 0.064 0.926 −0.584 0.320 0.358 0.468

Note: *** 1% significance, ** 5% significance, * 10% significance.

In summary, in these two terrace systems, pure agricultural households are significantly
influenced by social and cultural assets when they choose to become nonagricultural households.
The influence of cultural assets is all positive, whereas the influence of social assets is negative in the
HHRTS but positive in the SDTS.

Transformation from LS1 to LS3. HHRTS households receive a significant influence from cultural
assets, a significantly positive influence from financial assets, and a significantly negative influence
from human assets when transforming from LS1 to LS3. Significantly correlated livelihood asset
indicators are F1 (+), F2 (+), H3 (−), C2 (−), and C3 (+). Among SDTS households, natural, financial,
social, and cultural assets have a significantly positive influence on households that change from LS1
to LS3. Significantly correlated livelihood asset indicators are N2 (+), F3 (+), S1 (+), and C1 (+).

In summary, in these terrace systems, when a pure agricultural household shifts to a part-time
agricultural household, it is significantly influenced by cultural assets. However, the influences of
cultural assets on pure agricultural households in the HHRTS are different, as demonstrated by the
indicators, and the negative influences have a higher level of significance. They have a positive
influence on pure agricultural households in the SDTS.

4. Discussion

Terraces are montanic agricultural production systems that are centered on the production and
life of households. Both the HHRTS and SDTS still play an important role in production functions.
They are typical eco-agricultural models and outstanding ecological and cultural landscapes and, more
importantly, they are precious AHS. However, if households that maintain the vitality of agricultural
production are lost, all value of the terrace systems will no longer exist [9]. Therefore, to realize
sustainable development of AHS, encouraging more households to maintain the livelihood strategy
centering on agricultural production is key.

By filtering livelihood asset indicators that influence households in choosing their livelihood
strategies acquired from the analysis above, in terrace systems, a household’s understanding of
traditional agricultural knowledge is the most important indicator in the process of pure agricultural
households changing to nonagricultural or part-time agricultural households. Therefore, it is necessary
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to establish a policy intervention mechanism focusing on the conservation of traditional agricultural
knowledge (TAK) to realize the dynamic conservation of AHS.

However, it is unfair to impose the pressure of conserving AHS shared by all humankind on
households that are made up of vulnerable members of society [3]. Therefore, it is suggested to use a
multistakeholder process [70] as a more effective policy intervention mechanism. The stakeholders are
identified as local government, rural community, and peasant households (Figure 7).
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Local government. As the stakeholder of policy formulation, its main task is to manage, plan,
and control the conservation of TAK, by first appointing a foundation committee and establishing
special fund plans of TAK conservation; second, formulating programs for the conservation of
TAK and organizing their implementation, supervision, and administration; third, incorporating
the conservation of TAK into monitoring and evaluation indicator systems of GIAHS. For every
GIAHS site, regular monitoring and evaluation are important components of a dynamic conservation
plan submitted to the FAO.

Rural community. As the stakeholder of policy implementation, its main task is to promote
and popularize TAK among the public with the support of special funds for TAK conservation, and
to establish associations and publicize TAK on a regular basis within the community. Meanwhile,
it should select, train, and motivate related successors to inherit endangered TAK.

Peasant households. As the stakeholders of policy participation, their main task is to participate
in and achieve conservation of TAK under the guidance of the local government and rural
community, especially for related successors of TAK. In addition, every household should establish
the consciousness of conservation of TAK, and seniors within a household should volunteer to
impart agricultural knowledge and techniques to the next generation and enhance young people’s
understanding of traditional agricultural knowledge.

5. Conclusions

On the basis of first-hand data collected via household-level investigations, we compared and
analyzed two typical terrace systems, the HHRTS and the SDTS. Livelihood assets of households
and types of livelihood strategies were analyzed through a combination of mathematical statistics
and quantitative analysis to determine the factors that influence the choice of households’ livelihood
strategies. The results of the analysis support the following conclusions:
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(1) According to source and structure of income, households in terrace systems can be divided into
pure agricultural households, nonagricultural households, and part-time agricultural households. The
HHRTS features nonagricultural households and a higher level of nonagriculturalization in household
livelihood strategies, whereas the SDTS features part-time agricultural households and a higher level
of diversification in agricultural livelihood strategies.

(2) The average livelihood asset value of households in the HHRTS and SDTS is 2.249 and 1.832,
respectively. In these two terrace systems, households have similar levels of physical assets, but HHRTS
households have advantages in cultural, human, and financial assets. However, SDTS households
have advantages in natural and social assets.

(3) In these two terrace systems, compared with average livelihood asset values, livelihood
assets of pure agricultural households are lower than the average level, whereas livelihood assets of
nonagricultural and part-time agricultural households are higher than average. Furthermore, in the
HHRTS, part-time agricultural households have the highest value for livelihood assets, whereas in the
SDTS, nonagricultural households have the highest.

(4) In these two terrace systems, pure agricultural households are significantly influenced
by social and cultural assets when choosing to become nonagricultural households, and they are
significantly influenced by cultural assets when choosing to become part-time agricultural households.
Overall, among cultural assets, a household’s understanding of traditional agricultural knowledge
is an important factor that restrains pure agricultural households from becoming nonagricultural or
part-time agricultural households. Therefore, to ensure the dynamic conservation of terrace systems,
it is advisable to effectively improve cultural assets among households, especially their understanding
of traditional agricultural knowledge. In addition, a livelihood strategy should be promoted that
centers on maintaining agricultural production among households in order to ultimately realize the
sustainable development of terrace systems.

Due to the complexity of the issue and availability of data, this paper has several deficiencies
that can be subjects of further study. First, this paper tentatively introduces the concept of cultural
assets and includes it in the agricultural livelihood strategy assessment framework to highlight the
important role played by traditional culture and information technology in livelihood activities in
AHS. The design of indicators focuses on subjective evaluative indicators for households and lacks
an objective descriptive indicator, because there is a lack of systematic studies of cultural assets in
academia. Second, the analysis of the influence of household livelihood assets on the selection of
livelihood strategy only uses cross-sectional data for a single year, and a long time span was not
included. On the basis of these limitations, we aim to expand the collection of sample data and conduct
a regular and long-term study in the study area.
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