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Abstract

Xishuangbanna Dai Autonomous Prefecture in Yunnan Province of China generates one-third of China’s total rubber
production. Sharing a continuous border with Myanmar and Lao PDR, rubber production in the region is of paramount
importance to local smallholders, regional interests, and global supply chains. The rubber industry has become an
important economic driver for lifting rural farmers out of poverty and ensuring basic living standards in a historically
underdeveloped area of the country. However, in 2011, global rubber prices began to steadily decline. A confluence
of factors triggered this, from equilibrating market dynamics (increased supply, decreased demand), its growing
multipurpose use as an agricultural crop, timber species for forestry, applications in other industrial products, and
fluctuating risk in financial derivatives. Recent research has also revealed that natural rubber is highly vulnerable to
an array of forces, such as nominal interest rates, Chinese CNY appreciation, speculation, discrepancies in access to
information across different markets, as well as changes in synthetic rubber and oil prices. This complex trend has

extended into the modern day with serious consequences for development in the region.

In 2011, we visited 1014 households to conduct household surveys to learn more about land-use dynamics, assess
potential impacts, and explore forms of good environmental governance to inform stakeholder understandings of
regional drivers and dynamics. In 2020, we revisited 322 households from the 2011 study period to administer survey
questionnaires and conduct focus-group sessions to investigate the impacts of falling rubber prices on local
livelihoods and rubber production as well as farmer responses across Xishuangbanna, with a particular emphasis on
gender-differentiated impacts. By analysing and comparing datasets from these two time periods, we found that
rubber remains a primary source of income for locals, but both men and women have increased worry regarding
livelihood strategies in the context of falling rubber prices and have been forced to seek out other sources of income,
including planting more diverse cash crops and searching for work as off-farm labourers. Women generally bear a
heavier workload while capturing a lower percentage of household income, and instead of spending disposable
income on extra goods, people are once again focused on ensuring that essential living standards are first met.
Conversely, men have greater vocational flexibility, dominating the migrant labour workforce largely because women
have additional caretaking responsibilities at home and less available time. Women also generally work closer to
home, which restricts their work opportunities, and they tend to obtain lower wages than men. Men usually have
enhanced decision-making power in household farm enterprises and community leadership as they come into more
frequent contact with the outside world, while women have expanded autonomy in conducting daily purchases. Thus,
while the price plunge has been felt by all households in the area that rely on the rubber trade as a key source of
income, it has particularly impacted the lives of women. This highlights the risks associated with farmer livelihoods
that are dependent upon a global commaodity with a highly volatile price. Policymakers at different levels and
community leaders must fully consider gender-differentiated impacts of fluctuating market prices to heed and learn

from the experiences of women in the area for better decision-making in the future.
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Chapter 1: Introduction

Background

Expansion of natural rubber plantations and changes in rubber prices

Natural rubber is extracted from the para rubber tree (Havea brasiliensis) both in latex and coagulum form and
processed into sheets, creeps, and block rubber to create an extract for further processing into various end products.
It is found in numerous objects used throughout our daily lives, from car tires to clothing. Therefore, it is considered a

material of strategic importance.

Para rubber trees require a tropical or subtropical climate that receives a minimum of 1200 mm of rainfall per year
(Huang et al., 2017). The economic life span of rubber trees ranges between 35-40 years, and natural rubber can
only be tapped and harvested 6-9 years after plantation. Natural rubber is planted across Asia, Africa, South
America, and Oceania. The world’s natural rubber is mainly planted in Thailand, Malaysia, Indonesia, Vietnam,
China, India, Cambodia, Myanmar, Sri Lanka, Nigeria, Liberia, Cameroon, Ghana, and Gabon. Recently, rubber
plantations have been rapidly expanding throughout Southeast Asia. Nowadays, 97% of the world’s natural rubber is
produced by rubber farms in Southeast Asia. While rubber plantations in Southeast Asia prior to the 1990s were
mainly confined to southern Thailand, Malaysia, and Indonesia, plantations have recently shifted northward. This is
because China’s emerging car industry at the time drove the rapid expansion of monoculture rubber plantations in the
Mekong region, where the crop had historically not been grown (Research and Markets, 2019). Over the last few
decades, over 1,000,000 ha have been converted to rubber plantations in non-traditional growing areas of China,
Laos, Thailand, Vietham, Cambodia, and Myanmar (Fox et al., 2014). Subsistence-based farming practices have
recently begun transitioning toward more commercial production models across Asia (Chen et al., 2016; Ziegler et al.,
2009). According to data from the Association of Natural Rubber Producing Countries (ANPRC, 2020) (Figure 1 &
Table 1), in 2019, global natural rubber output reached 13.772 million tons, with yearly 0.33% decreases, and
oversupply has marginally improved. The top six countries for rubber production in 2019 were Indonesia (3,715,800
tons), Thailand (3,686,200 tons), China (1,159,000 tons), Malaysia (1,126,800 tons), Vietnam (922,800 tons), and

India (866,300 tons).

Natural rubber consumption mainly occurs in Asia, Europe, and North America. International Rubber Study Group
(IRSG, 2020) data from 2019 show that Asia ranks first in the world at 74.16% of global consumption; the Americas
comprise the second-largest sales area, accounting for 11.96%; Europe is the third-largest sales area, accounting for
10.97%; and other regions accounted for only 2.91%. China has been responsible for the world’s highest natural
rubber consumption since 2002. In 2019, natural rubber consumption in China reached 5.549 million tons, accounting
for 40.44% of total global consumption (followed by India, accounting for 8.33%, then the United States, accounting
for 7.12%; Thailand and Japan account for 5.64% and 5.15%, respectively) (Figure 1), yet China’s output in the same
year comprised only 8% of total global production (Research and Markets, 2019; Jiang & Zhang, 2020). The self-

sufficiency rate of China is about 20%, and virtually all natural rubber produced in China is consumed by the



domestic market. For more details, please see Table 1. It is worth noting that supply continues exceeded demand

worldwide.
Rubber Production Rubber Consumption
India
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Source: ANPRC & IRSG, 2020.
Figure 1. Proportion of rubber production and consumption
Unit: 10,000 tons

China Global

Year | Yield Import | Export | Consumption | Supply and demand Yield Consumption

comparison

2014 | 84.00 | 416.25 | 4.37 480.4 15.48 1214.90 1223.90

2015 | 79.40 | 410.15 | 4.34 478.00 7.21 1227.10 1225.90

2016 | 77.40 | 430.24 | 3.45 510.10 3.09 1249.20 1270.90

2017 | 81.40 | 566.5 3.30 538.60 106.00 1335.00 1332.70

2018 | 83.70 | 536.98 | 3.30 558.00 59.38 1385.10 1403.30

2019 | 81.23 | 504.69 | 3.41 554.90 27.61 1377.20 1372.10

2020 | 82.56 | 510.99 | 3.48 538.83 51.24 1343.96 1361.72

2021 | 82.29 | 504.82 | 3.52 533.83 49.76 1334.19 1350.58

2022 | 82.11 | 500.70 | 3.55 530.41 48.85 1327.49 1343.25

Source: ANRPC statistical data, cited in Jiang & Zhang, 2020 (2018-2022 is the forecast, as inventory is not counted).

Table 1. Supply and demand balance of natural rubber in China compared with global figures from 2014 to 2022



35000

30000
25000
20000
15000
10000
5000
0
LS LELL LTS S

B Rubber production in thousand metric ton ~ ® Rubber consumption in thousand metric ton

Source: https://www.statista.com/statistics/275387/global-natural-rubber-production/ (missing consumption data from 2001 to 2004)

Figure 2. Global rubber production and consumption

China first established a thriving natural rubber industry on the steep slopes of southern Yunnan Province in the
1950s, labelling it a crucial strategic material. Yunnan Province is now responsible for over half of China’s total
natural rubber production. Three-quarters of Yunnan’s natural rubber is produced in Xishuangbanna Dai Autonomous
Prefecture, China’s ‘rubber heartland’ on the border of Myanmar and Laos. This one small prefecture in Yunnan

supplies one-third of China’s total domestic rubber production alone.

Before the implementation of the Household Responsibility System (HRS)! in the early 1980s, rubber plantations in
Xishuangbanna were typically state-owned farms. The widespread distribution of land to farmers and rising rubber
prices from 2001-2011 led to the rapid expansion of rubber plantation area, solidifying Xishuangbanna as a regional
hub for rubber production. During this period, the local economy grew swiftly, accumulating a significant trade
surplus. The regional economy has accordingly become highly dependent on the planting and trade of natural rubber,
with land allocation primarily being based upon rubber plantation. The simultaneous overlap of peak rubber prices
and production demonstrated the effectiveness of an economic model that placed rubber at the core. Lucrative
rubber prices have accordingly been a major source of revenue for local governments and farmers. In 2008, rubber

contributed to nearly one-third of total revenue for the People’s Government of Xishuangbanna Prefecture and half of

1 The Household Responsibility System (HRS) was first implemented in rural China in the early 1980s to balance production
incentives against the desire for equal access to land, and farmers’ living standards greatly improved as a result. Although the
earlier system of collective ownership was maintained, HRS reforms provided Chinese farmers with expanded rights to rural
land. Given that land was allocated to households predominantly based upon household size figures, decision-making power
over the land decentralized from the production team (of the earlier collective system) to individual households. As members
of households, women were included in land allocation, but they were restricted from land rights in patrilocal marriages.
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household incomes of farmers (Chen et al., 2016). Farmers have enjoyed consistently rising household incomes for
years, and rubber cultivation has been a key component of poverty alleviation efforts in the region. Strong
partnerships between private and public enterprises have promoted the aggressive expansion of rubber plantations
not only in Xishuangbanna but also in other places in China, where rubber plantations have rapidly expanded from
0.66 million ha to 1.18 million ha (Janekunprasoot, 2020). Indeed, the economic model used for rubber has been

touted across China for meeting local needs and lifting rural communities out of poverty.

Emerging issues

This newfound economic prosperity has also introduced its share of challenges, drawing the attention of conservation
ecologists and economists who have sought to understand the multifaceted and interconnected issues of
Xishuangbanna. The health of the Mekong River Region—a global biodiversity hotspot teeming with a rich array of
animal and plant life unseen elsewhere else on the planet—is now seriously imperilled. The widespread felling of
trees has caused a suite of negative effects on the land, such as loss of biodiversity, soil hardening, reduced carbon
stocks, lower water availability erosion, and degradation (Qiu, 2009; Min et al., 2017a). As rubber plantations have
continued to aggressively expand into intact forest ecosystems, natural forest coverage has declined from 70% in the
1970s to 50% in the 2000s. However, from 2014 to 2020, a slight increase in natural forest cover occurred for the first
time as rubber plantation area decreased, indicating a mild reversal of the multi-decade trend of decreasing forest
coverage and increasing rubber plantation land (Yang et al., 2021). This land-use change has overall flattened
species diversity as well as accelerated rates of species endangerment. Sediment runoff and pesticide-associated

pollution have also become major problems.

In addition to environmental concerns, in 2011, for the first time in decades, global rubber prices began to steadily
decline, tied to increased production and falling demand for natural rubber as the primary raw material in tires.
Natural rubber, as a commodity at the nexus of disparate but interconnected sectors, is characterized by volatile and
difficult-to-predict pricing, given its multipurpose uses as an agricultural crop, timber species for forestry, and other
applications in industrial products and financial derivatives along its entire life cycle and industry chain. Recent
research (Li & Zhang, 2020; Liu et.al., 2018) has also unearthed a bevy of economic factors that affect the fluctuating
price of natural rubber, such as increased vulnerability of natural rubber prices to nominal interest rates, falling prices
co-related to the appreciation of the Chinese CNY, speculation dynamics uncoupled from traditional supply-and-
demand fundamentals, differences in access to information between domestic and international financial markets,

and a highly complex relationship between natural and synthetic rubber and oil prices.

The average market price of rubber was US$ 0.58 per kg from 2000-01. Prices trended upward until 2011, peaking at
US$ 4.82 per kg (CYN 42), before falling to US$ 1.73 in 2020 (See Figure 3). This has had consequential
implications for development in the region, given that policymakers in Xishuangbanna have historically leveraged a
great deal of institutional support for rubber plantations as a tool for lifting locals out of poverty and generating
government revenue for re-investment in large infrastructure projects. It is clear now, in 2021, after a decade of
consistently falling prices, that rubber latex can no longer function as a panacea commodity for jumpstarting the

economic growth of the prefecture.

11
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Figure 3. Changes in rubber price

Women'’s role in agriculture

Given that men are performing off-farm work in higher numbers, women are now performing a greater share of
agricultural work. Data over the last four decades indicate that women comprise a higher proportion of the agricultural
workforce than ever before in all regions of the world excluding Europe (Doss, 2014). Based on global statistics, 79%
of women in developing countries and 48% of women globally rely upon agriculture as their primary economic
livelihood (Doss, 2014; FAO, 2016). Given that women are responsible for the production of 60% to 80% of the
world’s agricultural produce (Doss, 2014), more research is needed on gender-differentiated impacts of fluctuating
prices in the agricultural sector, particularly on the linkages between cash crops and livelihoods so as to inform

national policy making in response to global price fluctuations.

The establishment of the People’s Republic of China in 1949 significantly altered the status of Chinese women in
society (Xie, 2013). Women were legally empowered with equal rights in marriage, encouraged to pursue education,
and given pathways into the labour market. However, to this day, women still only earn 70% of male wages and
occupy only 10% of village committee director positions, pointing to a significant bias for men occupying positions of

political and administrative power.®

Despite positive changes in the recent past, the overall living standards of the 450 million Chinese women living in
the countryside have not kept up with their urban counterparts (Pearson et al., 2002). Owing largely to historically
entrenched gender roles, rural women are generally less educated and have fewer vocational and marital options

(Pearson et al., 2002; UN Women Watch, n.d.). Rural women also tend to have the greater share of household and

2 http://data.worldbank.org/data-catalog/commodity-price-data

3 https://www.sohu.com/a/275445441_678385.
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caretaker responsibilities, less stable ownership rights, and less control over productive assets all of which restrict
access to income-generating opportunities that may have substantial impacts on household economic productivity.
Because of these disadvantages, women tend to occupy weaker bargaining positions both in households and

communities at-large.

In Yunnan, one of China’s poorer and more remote provinces, paid labour, booming employment in service and
manufacturing sectors, and large-scale semi-permanent migration to urban areas are all major contributors to
economic growth (Zhang & Song, 2003). However, the migration of men and younger women out of rural areas has
left behind many middle-aged women as the de facto heads of previously male-headed households, spurring the
increased feminization of the rural agricultural sector. (Mu & van de Walle, 2011). This increased labour requirement
disproportionately burdens women, given their baseline household and caretaker responsibilities. Researchers have
noted that the exacerbation of these burdens can seriously affect women's physical and mental health (Mu & van de

Walle, 2011; Su et al., 2017; Sujakhu et al., 2020).

There is a wide range of evidence indicating that women face less-favourable job opportunities than men for
diversifying their livelihood strategies (Elin, 2015; Lanjouw et al., 2001; Smith et al., 2001; Niehof, 2004; Musinguzi, et
al., 2017). In addition, restrictive financial practices and policies limit women’s access to land and other assets, such
as credit markets, informal risk-sharing mechanisms, and formal insurance plans (Klasen & Pieters, 2015; Kumar &

Quisumbing, 2013).

Despite positive changes in the recent past and women’s active role in advocating for more equitable practices and
policies, no significant re-evaluation of women’s limited decision-making powers in household farm enterprises or
community leadership structures has taken place (Brauw & Rozella, 2008). A statistical monitoring report on the
development of women in China (2011-2020)* reveals that the proportion of women with appointments to village
committees reached 24% in 2018, marking an increase of only 0.9 percentage points over the previous year and 2.6
percentage points over 2010. Most of these political positions deal specifically with women’s work and are not the
type of decision-making executive role their male committee counterparts frequently undertake. Furthermore, as
women move up the rungs of government hierarchy, the numbers decline even further: women comprise 9.33% of
county leadership, 5.29% of city leadership, and 3.23% of provincial leadership (Lu, 2020). The male-dominated

bureaucracy is thus a significant hurdle to mainstreaming more equitable gender practices and policies.

Given the labour-intensive nature of rubber cultivation, the expansion of smallholder rubber farming may influence the
reallocation of family labour in the short term and the mobility of family labour in the long term (Min et al., 2017b;
Kullawong et al., 2020). Since the rubber boom began in Xishuangbanna, local labourers in the region have
overwhelmingly engaged in rubber plantation as the dominant livelihood strategy (Fu et al., 2009). The overall

workload of women has correspondingly increased.

4 https://baijiahao.baidu.com/s?id=1652170342613399876 &wfr=spider&for=pc
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Gender analysis framework in agriculture

Key gender analysis concepts include the division of labour, access and control over resources, and benefits.
‘Division of labour’ focuses on the allocation of particular tasks to a particular gender at home, at work, and in society.
‘Access’ refers to the variables that increase or limit opportunities to use the resource. ‘Control’ examines who is able
to define and decide how to use a given resource. ‘Resources’ refers to the materials used to produce commodities.
Finally, ‘benefits’ are what follow from the use of said resources, including basic needs, money, assets, education,

and status.

Our questionnaire specifically disaggregated gender data to shine light on the gender-differentiated division of labour
occurring in Xishuangbanna households. We tailored question themes along lines of access, control, resources, and
benefits to deeper probe respective topics and their intertwined nature. These topics are unpacked and examined
closely in the Discussion. Data were analysed from other studies conducted in the area alongside a review of

relevant literature.

Objectives

Given its importance not only to local smallholders and regional interests but also to global supply chains, local
people, forests, natural resources, water, and more, rubber plantations in Xishuangbanna have been a studied
landscape by international and Chinese scientists for many years (Min et al., 2019; Min et al., 2017c). However,
despite the frenzy of research activity in the region from conservation ecologists and economists, little attention has
been paid to the social elements that comprise villages, townships, and communities at-large. The gender-
differentiated impacts of falling rubber prices on smallholding householders in Xishuangbanna remain largely
unknown. Partly, this is because it is more challenging to assess impacts and attitudes toward abstracted topics—like
land-use considerations, permission rights, the role of household heads, technical training, market accessibility,
migration patterns, forest-land management, division of labour, and more—compared to the relative ease of
quantifying impacts like forest cover loss or analysing publicly reported economic figures. Another contributing factor
is the region’s ethnic diversity: 13 distinct ethnic minority groups with complex cultural lineages have historically
resided in Xishuangbanna (Xu et al., 2009). These groups have settled across remote mountain landscapes unevenly
connected by (rapidly improving) infrastructure, isolating ethnic communities and allowing many different local
dialects to remain in common use even to this day. Local dialects, sometimes with only a few thousand or even
hundred modern speakers, are oftentimes mutually unintelligible with the official language of China, Mandarin, which
is based on a dialect spoken in Beijing approximately 3,000 kilometres away, complicating efforts to gather reliable

data.

Accordingly, our study aimed to learn more about the impacts of falling rubber prices on local livelihoods and rubber
production as well as farmer responses, particularly noting divergent impacts across genders in Xishuangbanna to fill

in gaps in knowledge in this long-overlooked field of research.

14



Structure

This working paper consists of five chapters. The first chapter provides a brief introduction to our research, including
the background and objectives of the study, as well as laying out the organization of the report. The second chapter
explains the methodology used in the study, including sample design, study sites, and questionnaire. The third
chapter presents the results from the study based on gender statistical analysis, which includes demographic
characteristics, livelihood activities, changes in household assets, and farmer responses to future changes. Following
the analysis of demographic information and access to resources, the prospects for adaptation in each location are
discussed using information such as the role of gender in livelihood strategies, cultural patterns, and power
embedded in decision-making. The fourth chapter then uses the previously analysed information to discuss the
intersection of gender and different strategies implemented by households to deal with future changes. The fifth and

final chapter contains conclusions and recommendations.

It is important to note that this survey is based on responses given by the participants according to their subjective
perceptions. While such responses may differ between individuals, they provide a helpful overview at the aggregate

level. Therefore, specific responses presented in the text should be contextualized and viewed accordingly.

Chapter 2: Methodology

Study sites

Located in China’s southwestern corner, Yunnan Province shares a contiguous border with Southeast Asia
(Myanmar, Laos, and Vietnam). Yunnan is the most ethnically and biologically diverse province in China, covering a
range of climatic zones and containing the headwaters of five major river systems: the Salween, Irrawaddy, Mekong,
Red, and Yangtze. Its biodiversity has long been recognized—despite comprising only 4.1 percent of China’s total

land area, Yunnan is home to more than half of the country’s floral and faunal species.®

Covering 19,124.5 km?, Xishuangbanna Dai Autonomous Prefecture of southern Yunnan Province borders the
Golden Triangle, which spreads across the mountains of northern Thailand, northern Laos, and northeast Myanmar.
Ethnic minorities have used shifting cultivation practices in the region for at least a millennium, creating a unique
ecocultural landscape. Recently, the region has been recast as a new landscape of opportunity under the monikers

‘Golden Economic Quadrangle’ or the ‘Greater Mekong Sub-region’.

Xishuangbanna is a tropical region. For most of the year, the area is hot and moist, and during the monsoon season
it receives heavy rainfall. Four bio-climatic zones characterize the region: warm temperate and moderately moist
(high elevations); hot and moderately moist; extremely hot and moderately moist (middle elevations); and extremely

hot and moist (low elevations) (Hammond et.al., 2015). The average temperature in Xishuangbanna ranges between

5 http://www.yn.gov.cn
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20-22.5°C, with an average high temperature of 25-27°C occurring from May-June. Average precipitation falls
between 1200-1800 mm annually, and the wet season lasts from May to October, during which 90% of annual rainfall
occurs. Climate change projections suggest that Xishuangbanna'’s climate will become hotter and wetter, and the
extremely hot and moderately moist as well as extremely hot and moist zones are projected to expand from covering
34% of the prefecture to almost 75% by 2050. This would dramatically increase the scope of the area in

Xishuangbanna suitable for rubber plantation (Zomer et al. 2014). See Figure 4 below.

Xishuangbanna - Bioclimatic Zones

Year 1960 - 2000 - WorldClim

Bioclimatic Zones

777 protected Aras

I warm Temperate And Mesic
| Mot And Mesic

[ Extremely Hot And Mesic

I £xremely HotAnd Moist

Year2050 - RCP 6.0 - Majority (n=12) Year2060 —- RCP 85 - Majority (n=17)

Figure 4. Predicted impact of climate change on bio-climatic zones in Xishuangbanna Prefecture in southern Yunnan
Province. By 2050, almost 75% of the region will be within in the Extremely Hot and Moist or Extremely Hot and

Mesic zones, providing optimal climatic conditions for rubber production (Zomer et al., 2014).

Demographic information

The prefecture is divided into three county-level areas: Jinghong Municipality, Mengla County, and Menghai County.
According to the Seventh National Census in Xishuangbanna,® which collects comprehensive data on population,
ethnic breakdown, education, and more, at the time of November 1, 2020, the permanent resident population had
reached 1,301,407 in Xishuangbanna across 420,211 households, with an average population of 2.91 per household,
a decrease of 0.55 per household from 2010. The male population is 684,765, accounting for 52.62% of the total
population; the female population is 616,642, accounting for 47.38% of the total population. The sex ratio of the total
population (100 women, male-to-female ratio) was 111.05, an increase of 3.50% over 2010. For more details, please

see Table 2.

Sex Total no. of

Location Total population Men Women ratio households

6 https://www.xsbn.gov.cn/598.news.detail.dhtml?news_id=2173900
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Xishuangbanna 1,301,407 684,765 616,642 111.05 420,211
Jinghong 642,737 339,650 303,087 112.06 225,912
Mengla 304,950 161,265 143,685 112.24 94,501
Menghai 353,720 183,850 169,870 108.23 99,798

Source: The Seventh National Census in Xishuangbanna.

Table 2. Population composition in the study area

Xishuangbanna is home to 13 distinct ethnic group, totalling a population of 790,200 (78% of the total population).
Dai is the main ethnic group, comprising about 334,700 inhabitants (33%), while the Hani group has 210,700
inhabitants (20.8%). Jinghong is a multi-ethnic municipality home to all 13 ethnic groups: the Dai, Hani, Lahu, Bulang,
Yi, Jinuo, Yao, Zhuang, Hui, Miao, Jingpo, Wa, and Han. The total ethnic population of the municipality is 304,257
(70.4%). The average annual income of rural residents was about CNY 17,615 in 2020. In Mengla, nine ethnic
groups including the Dai, Hani, Yi, and Yao comprise the approximately 187,600 inhabitants (76.8%) of the county,
and the average annual income of rural residents was about CNY 12,777 in 2020. In Menghai, eight ethnic groups
including the Dai, Hani, Lahu, and Bulang comprise the approximately 298,000 inhabitants (88.4%) of the county, and

the average annual income of rural residents was CNY 13,951 in 2020.

Among the population aged three and above in the prefecture, 119,602 people have received education at the
university level (college or above); 126,620 people have received education at the high school level (including
technical secondary school); 372,702 people have received education at the junior high school level; and 476,286
people have received education at the primary school level. Among the population aged 15 and above, 109,770
people are illiterate. Compared with 120,613 illiterate people in 2010, the illiteracy rate decreased from 10.64% to

8.43%.

All villages have access to roads, electricity, tap water, and affordable health care. The average life expectancy for
residents of the prefecture is 71 years (Hongmei et al., 2007). There is a cultural awareness about the benefits of
nutrition; there is little distinction between medicinal plants and food. One of the typical roles of women is to provide

family members with good nutrition.

Agricultural practices

Traditionally, it was commonplace for farmers to perform intercropping of local plant and tree varieties. In the past,
agricultural products originating from Xishuangbanna were quite diverse and managed within a crop-forest
landscape. Today, this type of agricultural system is far less common, and monocropping is now the dominant land
use in low- and mid-elevation areas. Nevertheless, most households still grow a variety of crops in addition to their

primary cash crop.

Jinghong and Mengla Counties contain most of the lowland rubber plantations, though Jinghong has more tea at
higher elevations. Mengla has more forest and nature reserves. Menghai County differs from these two areas: its
valley walls are steeper (medium- and high-elevation land accounts for 95.9% of the county’s land type), and the
climate is unsuitable for the cultivation of rubber. In its place, the major crops are tea, rice, vegetables, and sugar

cane. Menghai features denser forest coverage (68.1%) than the other two counties. It is also home to four national-,
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provincial-, and county-level nature reserves. Tea plantations are important economically, second only to rubber.
They do not require a large land area and are only planted above 900m. Intercropping of tea is practised by a
significant minority, as tea grows well in conjunction with many tree species, including timber and rubber. Most of the
remaining forest is in the upland regions, with lowland forest having been displaced by agricultural land. The upland

forests feature less biodiversity than lowland forests but provide important water filtering and slow-release services.

Survey design

We first began monitoring rubber practices in Xishuangbanna in 2011. Preliminary work focused on the rapid spread
of monoculture rubber plantations and their impacts on land-use transformations across the Mekong Region. At the
time, a questionnaire survey was conducted across 1,014 households in the area. Through years of continued first-
hand fieldwork via more extensive surveying and collecting trips, we gained a uniquely deep understanding of the
drivers behind human adaptation to falling rubber prices. Recently, in the autumn of 2020, an interdisciplinary
research team travelled to Xishuangbanna. During this visit, 332 households from the first survey in 2011 were re-
visited. Face-to-face questionnaires and focus-group sessions across multiple villages were the primary methods for

gathering knowledge.

Survey in 2011

The questionnaire designed and used in 2011 (see Annex 1) was part of a multi-country research project
investigating the future of the broad Mekong Region, which aimed at informing decisions on investments at the nexus
of water-food-energy by improving stakeholders’ understanding of regional drivers and dynamics. The questionnaire
survey attempted to capture a range of information on household resource endowments, production, household
attitudes, values, livelihood strategies, and perceptions of key changes and drivers for better understanding land-use

dynamics, assessing potential impacts, and exploring good environmental governance.

In 2011, the survey was conducted across 50 natural villages in 25 village committees in two counties in

Xishuangbanna Prefecture” in Yunnan Province from March 15 to April 16, 2011.

Survey site selection

Jinghong and Mengla both feature extensive rubber plantation. Both were selected as primary research sites to
satisfy research and funding considerations. The two counties contain a roughly equal number of townships:
Jinghong has 11 townships, and Mengla has 10 townships. Simple random sampling across these 21 townships was

unrealistic given the survey budget. Instead, we randomly selected four townships in each county, and limited the

7 Atasub-provincial level, China is divided into three levels of vertical government administration: prefectural, county and
township. Below the township level, an elected village committee (#f 7% i1 2> Cunmin Weiyuanhui) organises and handles
day-to-day affairs for clusters of contiguous villages called natural villages (E #&ft Zirancun). Natural villages are often
further sub-divided into smaller communities/village groups (#: She / £ /N4 Cunmin Xiaozu). Vertical government
administration officially extends only to the township level, which explains the considerable heterogeneity in village
administration.
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selection of village committees to these townships. In Jinghong, the survey could only be administered in three

townships due to time and budget constraints to represent the general status of the county.

The survey sought to include 1,014 household responses. Across the townships, we randomly selected 25 village
committees, taking into account accessibility. Villages that were particularly difficult to access were excluded from the
sampling framework. Most village committees contain many natural villages, and simple random sampling across
natural villages was, again, unrealistic. To constrain the sample set, we randomly chose 2 natural villages or 2 village
groups in each village committee. Within each natural village, we planned to select between 23-30 households.
However, it was sometimes difficult to locate respondents during the busiest season of the year for rubber tapping,
tea picking, and rice planting. At times, this limited our survey targets to simply selecting whoever was available in

some villages.

Using this approach, survey data needed to be weighted to correct for unequal sampling probabilities. Survey data
analysis techniques were built into most statistical software packages to correct for potential effects of clustering at

the township and natural village levels on standard errors.

Survey in 2020

In 2020, we have retained most components of the original questionnaire, excluding the section on household
attitudes and values, as these questions are subjective and not directly linked to impacts on livelihoods. However, an
additional supplemental questionnaire was designed and used to capture more information on changes in livelihoods

and production after rubber prices began falling (see Annex 2).

Based on the survey results from 2011, local production and livelihoods vary with altitude. In the lowlands (500-
700m), rubber is the dominant crop, and more than half of mid-elevation land (701-900m) is planted with rubber.
Land at higher elevations still supports forest cover, tea, and other farming systems, but rubber has become more

common over the past twenty years.

Therefore, in order to capture the different impacts on local livelihoods, eight villages were randomly selected from
each of the three altitude zones, taking into account accessibility. We re-interviewed approximately one-third of the
farmers surveyed in 2011 at each village. In total, 332 households across 23 villages were revisited (Table 3a); one
village at mid-elevation could not be revisited because of COVID-19 lockdown measures. Among these households,
22 are female-headed and 310 are male-headed (Table 3b). Though we sought to maximize the representation of
female-headed households among respondents, several obstacles made this difficult. First, the objective number of
female-headed households is significantly lower than male-headed households. Second, women respondents were
more reluctant to engage with researchers. In 2020, 78 women and 254 men were interviewed; in 2011, 274 women
and 740 men were interviewed (Table 3b). This discrepancy exists because many women redirected our queries to
their husbands instead, stating that they did not know how to answer our questions. For more details, please see
Tables 2 and 3. To address issues of representativeness, we organized additional focus groups and worked closely

with local women leaders to ensure sufficient and respectful participation in the survey. Semi-structured discussions
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were organized around three primary themes: access, control, and benefits. The map below shows surveyed village

committees from both 2011 and 2020.
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Map 1. Surveyed village committees in Xishuangbanna in 2011 and 2020

Location Elevation Survey in 2011 Survey in 2020
I
(masl) Natural Of the Household Natural Of the Household

Village total % sampled Village total % sampled
sampled sampled

Low 550-700 27 54 540 8 34.8 112

Medium 701-900 8 16 164 7 30.4 105

High 901-1600 15 30 310 8 34.8 115

Total 50 100 1014 23 100 332

Table 3a. Surveyed villages by elevation
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Household sampled
Village
County Township Committee 011 020
sampled sampled
FHHs MHHSs Women Men FHHs MHHSs Women Men
espondents fespondents espondents fespondents
Jinghong B L2 P8 W58 138 B50 e 156 B4 138
Mengla # L3 A8 480 1136 B90 L3 154 A4 116
Total 4 PS5 76 P38 R74 740 R2 B10 78 P54

Table 3b. Gender wise sampled household distribution in the study area.

FHHs = female-headed households; MHHs = male-headed households.

The questionnaire from 2011 was not originally designed for gender study, though it did gather gender-disaggregated
data. To address this potential gap, we designed an additional questionnaire and conducted focus groups for men
and women to capture a gendered perspective for the 2020 survey. Given that our survey in 2011 was conducted
during the height of the rubber boom, while 2020 represents the lowest point of prices to date, and given the large
quantity of gathered data, we believe our data are sufficient for meaningful comparison and gender analysis.
Therefore, data collected in 2011 and 2020 were analysed and compared across social demographics, family assets,
livelihood activities, and other factors. Analyses focused on the impacts of lower rubber prices on local livelihoods

and rubber production as well as farmer responses, particularly noting divergent impacts across genders.

Throughout these analyses, MHHs refer to households that respondents stated were headed by men, and FHHs
refer to households headed by women. Although ‘male’ and ‘female’ are biological terms, we use them in these
analyses to help signify a household-level analysis. ‘Men’ and ‘women’ are terms used to signify respondent-level
analysis. The idea that gender is socially constructed in a specific society and culture should be understood as
fundamental at each level of these analyses. This working paper defines the head of the household as the individual
who manages the economic and social responsibilities of a given household (Poston et al., 2014). The decision to

identify the head of the household was left to individual respondents.

Chapter 3: Results

Results are presented based on differences between household data collected in both 2011 and 2020.

Demographic features

Age distribution of households

Figure 5 reveals that in both surveys (2011 and 2020), more than 60 percentage of total respondents belonged to the
age group 41-60. Another 6.9% (in 2011) and 15.06% (in 2020) belonged to the age group above 60. Thus, it was
noted that around 70% and 80% of respondents in the sample were older than 40 in 2011 and 2020, respectively.
The higher percentage of respondents from this group reflects the fact that most of them had experiences with rubber

cultivation in the study area.
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Age distribution of households
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Figure 5. Age distribution of households

Gender-wise classification of the surveyed households showed that the lowest percentages were FHHs (7.49% in
2011 and 6.62% in 2020). For more details, please see Figure 6. Among FHHSs, about 52% belonged to the Dai
ethnic group. In Dai villages, FHHs owned a comparatively higher percentage of rubber plantations, and Dai families
tend to occupy the lowland fields of Xishuangbanna (Zhang et al., 2015). Matrilocal residence, that is, husbands
moving into the wife’s parent’s village after marriage, was more commonly seen in Dai villages, owing to traditional
customs, labour shortages, and abundant rubber plantation land. This unique institution grants women enhanced
power in decision-making, given the proximity to supportive family members and greater household resources (Wang
et al., 2018). This type of matrimonial residence system is rarely seen in China’s traditional family structures, which
are overwhelmingly patrilocal and male-oriented, thwarting many gender equality efforts (Thornton & Lin, 1994). At
the same time, it is important to recognize that a large number of female Dai respondents mentioned that they also
support their male counterparts in rubber cultivation at various stages of rubber production, such as tapping,

collection of latex, and processing of rubber sheets.
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Percentage of household heads
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Figure 6. Percentage of FHHs and MHHs among surveyed households

Educational status of households

Examining the educational status of household heads revealed that the majority had only received primary school

education. Analysis results showed that education status of FHHs was comparatively lower than that of MHHs. The

highest education achievement of FHHs was basic secondary, and no FHH respondents reported receiving a high

school, junior college, or university education among surveyed households in 2011 (Table 4). Dai respondents had

especially low education levels compared to Han, Yi, and Hani respondents (Figure 7). This corresponds to anecdotal

evidence that a high proportion of Dai people leave education early to focus on rubber farming, which remains

relatively lucrative. Hammond et al. (2015) has also reported on a similar phenomenon. However, data showed that

the percentage of illiterate individuals had decreased in 2020 for both FHHs and MHHSs, while levels of educational

achievement had risen. For instance, the secondary high school level for FHHs increased from 0 in 2011 to 22.73%

in 2020, and for MHHs, it increased from 2.88% in 2011 to 22.9% in 2020, indicating that the status of education of

both FHHs and MHHs had improved. Respondents revealed that they were able to afford education because of

income generated from rubber plantation in the study area (Table 4).

Percentage of households

Education status of household FHHs FHHs MHHSs MHHs
heads (2011) (2020) (2011) (2020)
llliterate 43.42 18.18 23.13 20.65
Primary 42.11 50.00 54.16 51.94
Basic Secondary 14.47 22.73 18.98 22.90
Secondary High School 0.00 22.73 2.88 22.90
College/University 0.00 4.55 0.85 0.65

Table 4. Education status of household heads
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Figure 7. Percentage of households with household’s highest educational achievement by ethnicity

Changes in household assets between 2011 and 2020

Assets are items owned by the farm business that have monetary value. They include the items that the farmers use
to produce the products they sell. Assets include, but are not limited to, cash, grain, and feed inventories, prepaid

expenses, market livestock, breeding livestock, machinery, equipment, buildings, and farmland.

Farmland used by farmers

The average land size used by farmers and land under production for MHHs are comparatively larger than that of
FHHSs, and land sizes as well as land under production both increased in 2020. A high percentage of both FHHs and
MHHSs possess 1-5 ha of land; the average farm size was 4.37 in 2011 and 5.44 ha in 2020, with production land
increasing from 3.51 in 2011 to 4.12 ha in 2020 (Table 5). The average area of cultivated land per capita in the

surveyed area remains at a high level compared with that of the whole country® largely due to the reclamation of

forest.

Size of land (hectare) Farmland under production (hectare)

Household

s FHHs MHHs FHHs MHHs

Surveyed

year 2011 2020 2011 2020 2011 2020 2011 2020

Average

land 3.20 5.06 4.46 5.47 2.59 3.49 3.58 4.16
1-5 86.8 59.0 73.0 60.9 89.4 77.2 80.1 725

T4 bha 4 9 3 7 7 7 7 8

T3S

3 ; 51-

o g 10 31.8 195 26.7 18.1 15.9 20.6

29 ha 9.21 2 1 7 9.21 8 9 5

8 https://www.nationmaster.com/country-info/stats/Agriculture/Arable-land/Hectares-per-capita
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10.1

-15

ha 3.95 9.09 4.80 7.42 1.32 4.55 2.45 4.84
>15

ha 0 0 2.67 4.84 0.00 0.00 1.07 1.94

Table 5. Land size and land under production by FHHs and MHHs

Ownership of transportation and household appliances

Yunnan is a mountainous region, and motorcycles are the most common mode of transportation for traversing the
steep slopes in the investigated area. It was found that nearly all households have motorcycles. Vehicle ownership in
households largely depends on household sizes, income levels, and vehicle prices (Zhao & Kockelman, 2002). As
the economy continues to grow and living standards improve, cars are becoming increasingly ubiquitous. The
increases in percentage of ownership of mode of transport by FHHs and MHHSs in 2020 than 2011, revealed that the
economic condition of them has been uplifted, whereas no significant differences in % of ownership of mode of
transport among MHHSs in 2020 and 2011. FHHs are wealthier than MHHs with respect to ownership of transportation

and household appliances (Table 6).

HH assets Water Washing
(%) Motorbike Truck | Van Car TV Fridge tank Computer machine
FHHs

(2011) 90.79 0.00 5.26 | 21.05 | 98.68 82.89 76.32 15.79 30.26
FHHs

(2020) 100.00 4.55 455 | 68.18 | 100.00 | 95.45 90.91 36.36 90.91
MHHs

(2011) 95.95 1.07 5.12 | 21.00 | 98.29 75.27 73.88 8.74 38.91
MHHs

(2020) 97.42 4.52 5.16 | 50.32 | 96.77 88.06 84.84 28.39 69.68

Table 6. Asset ownership by gender in 2011 and 2020

Ownership of farm machine and fishing gear

Farm machinery, such as tractors and other devices, are used in farming to lower labour requirements. Farm
machines include a variety of devices with a wide range of complexity, from simple hand-held implements used since
prehistoric times to the complex harvesters of modern mechanized agriculture. Survey results reveal that the
percentage of ownership of both farm machinery and fishing gear are reduced in FHHs and MHHSs. The percentage
of both households that use hand tractors has also decreased since 2010. Because small-handed tractors are used
to prepare land for rice cultivation, this would suggest a decrease in rice cultivation. Many farmers in the region have

transformed paddy land into either fruit orchards or vegetable farmland (Table 7).

FHHSs MHHs
Ownership of farm machine
(%) 2011 2020 2011 2020
Tractor 13.16 18.18 21.11 15.16
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Hand tractor 52.63 27.27 53.41 31.29
Rice- harvester 2.63 4.55 2.67 2.90
Water pump 11.84 9.09 9.70 24.52
Milling equipment 17.11 18.18 18.76 16.77
Nets 34.21 31.82 30.60 32.26
Hook line 18.42 13.64 13.11 12.90
Traps 23.68 18.18 19.08 19.03
Damming/fencing 2.63 4.55 1.28 0.97
Fishing boat 3.95 4.55 2.99 1.29

Table 7. Ownership of machine used for farming

Livelihood activities

Livelihood is defined as a set of activities essential to everyday life that are conducted across one's lifespan. Most
rural households have multiple income sources from crop and livestock, farm, off-farm, and non-farm activities that
differ seasonally. Agriculture is the main livelihood activity in the study area. During surveying, households were
asked to identify their main livelihood activity, the most important livelihood activity (Figure 8), and the most stable
activities (Figure 9). It should be noted that although one primary and one important livelihood were identified,

households are often engaged in multiple activities.

Despite plunging prices, rubber plantation remains the main livelihood activity for generating income. Growing rubber
and tea are the two most important and stable activities for generating income, followed by growing maize, raising
livestock, and receiving remittances. However, for FHHs, the proportion of rubber as the most important crop
decreased from 75% in 2011 to 63.64% in 2020, but the proportion of tea named as the important crop increased
from 22.37% in 2011 to 31.83% in 2020 (Figure 9). For MHHSs, the proportion of individuals who selected rubber as
the most important crop decreased from 66.95% in 2011 to 52.9% in 2020, but the proportion of individuals who
selected tea as the most important crop increased from 23.99% in 2011 to 28.71% in 2020 (Figure 9). At the same
time, in 2020, MHHs have greater access to livelihood activities that include more diverse paid work opportunities,
such as agricultural production, tea picking for other households, small family businesses, government services,
construction-related activities, rental services, tourism, and other services. For more details, please see Figures 8

and 9 below. Results show that FHHSs are less likely to diversify into non-agricultural paid jobs than MHHSs.

Although rubber remains the most stable crop, the proportion of individuals who listed rubber as the most stable crop
has also decreased across both FHHs and MHHs. Conversely, the proportion of individuals who listed tea as the

most stable crop has also increased across both FHHs and MHHs. For more details, please see Figure 9.
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Figure 8. The most important livelihood activities

Figure 9. The most stable livelihood activities

Production activities

Rubber plantation continues to function as the main production livelihood activity for both FHHs and MHHSs in 2011

MHH 2011

m Vegetables, flowers and watermelon

= Maize

M Remittance
M Agricultural production
M Tea picking for others

MHH 2020

Cash subsidies by government

M Other services

and 2020; however, the percentage of both FHH and MHH rubber growers decreased by 19.26% among FHHs and

9.47% among MHHSs. These growers are shifting livelihood strategies to include fruit trees and tea plantations. Fruit

trees and tea growers have increased by 14.23% and 6.82% among FHHs and 9.47% and 3.38% among MHHs

(Table 8), respectively. Farmers revealed that they shifted their livelihood strategies from rubber to other activities

due to falling rubber prices. They also stated that households with access to tea land were found to have experienced

negligible impacts from decreasing rubber prices, as rising tea prices exceed falling rubber prices, leading to growing

rates of intra-village economic inequality. Similarly, the data also reveal that rice plantation has significantly

decreased, followed by maize plantation and livestock raising. Lower profits, limited market demand, lack of labour

force, increasing occurrences of drought, and destruction by wild elephants in the study area are several stated

reasons for abandoning rice and maize plantation in 2020.

FHHs MHHs
Changes Production activities (%) 2011 2020 2011 2020
Decreased Rubber 82.89 63.64 76.23 66.77
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Rice 39.47 9.09 42.22 20.00
Maize 13.16 4.55 18.02 15.81
Livestock 15.79 9.09 13.54 8.06
Fish farming 1.32 0.00 0.85 1.29
Increased Tea 25.00 31.82 30.49 33.87
Fruit trees 3.95 18.18 1.17 10.65
Vegetables, flowers, and fruits 2.63 4.55 4.48 3.87

Table 8. Changes in production activities
We have also collected additional information that was not included in the original 2011 survey to help clarify

changing activities across the decade.

Changes in cash crop farming across the decade

The additional questionnaire survey focused more on cash crop production, as cash crop expansion has become an
emergent global land use issue in recent decades. A cash crop is defined as a crop grown for direct or market sales,
different from subsistence crops that are planted for household consumption (Kuma et al., 2016). Most cash crops in
Xishuangbanna have been introduced by the local government and are mainly grown for cash sales (Shen et al.,

2017).

The results also show that 4.6% of FHHs and 2.6% of MHHs had reduced rubber plantation, which was replaced by
tea plantation, fruit trees, nuts, and other vegetables with market demand (Table 9). Twenty-two major cash crops,
including rubber, tea, rice, and maize were listed 10 years ago, whereas 12 more cash crops have been added in the
present list of cash crops. The cultivation of fruit trees, like bananas, mangos, pomelos, jackfruit, dragon fruit,
oranges, konjac, coconuts, and passion fruit as well as nuts like macadamia, peanuts, cashews, and walnuts have
increased in the study area. Farmers revealed that they can make a good profit from selling tea, fruit, and high-value
nuts. At the same time, Amomum villosum and other Chinese herbal medicines that were cultivated 10 years ago
have disappeared (Table 10). Similarly, rice plantation, maize, and rubber cultivation are also all reduced. According
to farmers, the occurrence of drought, less water availability, lack of labour force, and lower market prices are some
commonly stated reasons for cutting back on cultivation of these cash crops. Respondents also stated that they have

generally converted their paddy lands into fruit orchards and vegetable land.

Cash crop 2011 2020

FHHs MHHs FHHs MHHs
Rubber 77.27 80.65 72.73 78.39
Tea Plantation 36.36 39.68 40.91 39.35
Fruit Trees 4.55 8.39 40.91 30.65
Rice 81.82 71.94 0.00 16.77
Other 50.00 59.35 31.82 40.32

Table 9. Changes in cash crop farming during the last ten years
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Increased area under cultivation (%) Reduced area under cultivation (%)
Cash crop FHHs MHHs FHHs MHHs
Tea 22.73 14.52 0 161
Rubber 9.09 10.32 0 10
Fruit 4.55 4.52 9.09 3.55
Maize 4.55 4.84 9.09 18.71
Nuts 4.55 6.77 0 0.65
Vegetable 4.55 4.52 0 1.61
Konjac 0 0.32 0 0
Rice 0 0.65 54.55 47.10
Amomum 0 0 0 1.94

Table 10. Changes in cash crop cultivation area in last decade

Paid livelihood activities

Respondents stated that due to falling rubber prices, they have diversified their livelihood activities to direct cash-paid

activities, such as tourism, wage labour (such as construction or farm work for other households), and engaging in

small family businesses, such as hotels and restaurants. The data revealed that the percentage of households that

started small family businesses increased by 8.37% among FHHs and 7.14% among MHHs between 2011 and 2020.

For FHHs, no income was reported for renting, rubber tapping, and tea picking (Table 11).

FHHs MHHs
Paid household activities 2011 2020 2011 2020
Rental Income 0.00 0.00 0.11 0.65
Rubber tapping for others 0.00 0.00 0.00 0.32
Tea picking for others 0.00 0.00 0.53 1.61
Agricultural production 1.32 4.55 2.03 4.19
Collect FP and NTFP 1.32 4.55 0.11 0.32
Construction related work 0.00 4.55 2.03 7.10
Forestry workers 2.63 455 1.07 2.26
Government service 2.63 4.55 3.52 3.55
Tourism 5.26 4.55 3.41 4.19
Small family business 5.26 13.64 5.12 12.26

Table 11. Paid livelihood activities

Household income

Income refers to the money earned by an individual or business in exchange for generating a product, providing a

service, or investing capital. Pensions and social security also contribute to income. China’s currency is abbreviated

CNY and will be used for income figures henceforth. (At the time of writing, 1 CNY = 0.16 USD.)
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The average income of rural people is considerably less than urban people, and a large proportion of income is
derived from agricultural sources. The study finds that the average annual income from agriculture in MHHs has
increased approximately 41% from 2011 to 2020 (48,957.36 CNY to 69,046.99 CNY), whereas average annual
income from agriculture in FHHs only increased 1.99% from 2011 to 2020 (55,863.41 CNY) and 2020 (56,972.73
CNY). FHHs explained that they have less access to paid household activities, though data showed higher income
from average annual non-agricultural income. This might be because of the small number of FHHs engaged in off-
farm labour. This also explains why annual income per person in FHHs is lower than MHHs. MHHs have increased

their average income per person by 32.48%.

In 2011, household debts were common, averaging about 22-27% of annual income. In 2020, though, debt increased
significantly, averaging about 45.56% of annual income in FHHs and 64.17% of annual income in MHHSs. It was
common for farmers to borrow money from banks, relatives, and friends as adaptive strategies to cope with financial
stress caused by climate hazards or falling rubber prices. Increasing household debt indicates that farmers are
borrowing money more now than ever. The study also finds that MHHs bear more risk when borrowing large amounts

of money as adaptation to falling rubber prices.

FHHs MHHs
Sources of income 2011 2020 2011 2020
Average annual agricultural income 55,863.41 | 56,972.73 | 48,957.36 | 69,046.99

Average annual non- agricultural income | 11,715.62 | 17,688.64 | 11,042.28 | 15,746.82

Average annual household income 67,579.03 | 75,328.64 | 59,999.64 | 85,376.44
Average of household debts 15328.77 | 34,318.18 | 16,302.69 | 54,791.53
Average annual income per person 18,277.96 | 18,640.94 | 15,436.74 | 20,451.09

Table 12. Average income & farmer debt

Results from the additional questionnaire also showed changes in household income over the past 10 years.
Household incomes increased by 77.27% in FHHs and 73.55% in MHHs. The majority of both FHHs and MHHs
stated that increasing prices of tea, fruit trees, and high-value vegetables have all contributed to rising household
income. Conversely, 18.18% of FHHs and 21.61% of MHHs (Table 13) reported a decrease in household income due
to falling rubber prices. The remaining survey respondents indicated no change in household income. The results

from both 2011 and 2020 surveys reveal similar trends for household income.

HHs Change Causes
Increased Decreased | No Increase Decrease
change
FHHs 17 (77.27%) | 4 1 Tea prices rose (14), increased Rubber price fell (2)

income from off farm work (2)
(18.18%) (4.55%)

MHHs 228 67 15 Tea price rose (99), increased Rubber price fell (52),
income from off farm work (61), droughts led to a
(73.55%) (21.61%) (4.84%) | family business (11), gluten-free | decline in rubber
beans increase income (9) production (9)
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Total 245 71 16
(73.80%) (21.39%) | (4.82%)

Table 13. Changes in household income and causes

Changes in household income from cash crops

In the additional supplemental questionnaire, we focused more on changes in household income resulting from cash
crops. Results indicated that 72.73% of FHHs and 60.97% of MHHs saw increased income from cash crops (Table
14). Furthermore, 36.36% of FHHs and 21.93% of MHHSs revealed that they earn a good profit from planting tea. One
of the male respondents reported that current tea prices of 1200-1300 CNY/kg far eclipse the 160 CNY/kg of previous
years. At the same time, more input is required for rubber farming than tea plantation as well as planting tea provides
quicker and larger returns. Finally, consistently low commaodity prices in the rubber market have led to smaller profits
for smallholder rubber farmers. These are all compelling reasons that help explain why many farmers find tea

plantation so attractive.

Regarding changes in household incomes from cash crops and causes, 27.27% of FHHs and 27.74% of MHHs
understood their falling incomes as tied to dropping rubber prices. One of the FHHSs in the study area reported that
they kept their rubber trees but stopped tapping latex for 3-4 years to minimize additional sunk costs. This FFH
reported that in 2011 they used to earn 700-800 CNY/day, but the trees are worthless at present. In addition, 3.87%
of MHHSs said that due to the occurrence of frequent drought and less water availability, yields from rubber, fruit trees,

vegetables, and rice are all lowering. This also negatively impacts household income. For more details, please see

Table 14.
No. of households
Households| Causes
IncreasedDecreasedNo Increase Decrease
change
FHHs 16 6 0 Rising tea prices (8), increased planting varieties [Rubber price fell (6,
(1), increased planting area (6), increased dragon [27.27%)
(63.64%) |(22.73%) [(0%) ffruit price (1)
MHHs 189 110 6 Rising tea price (68), banana price increased (10), [Rubber price fell (86,
increased crop cultivation area (26) 27.74%), off-farm work
(60.97%) |(35.48%) |(2.90%), (28)
Total 204 116 12
(61.45%) |(34.94%) |(3.61%),

Table 14: Changes in household income from cash crops and causes
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Family expenses

Regarding costs, 90.91% of FHHs and 92.90% of MHHSs stated that household expenses have been on the rise in
past 10 years. Commonly cited rising expenses were educational costs, rising prices for daily household goods,
farming machinery, transportation modes, health care, and other household expenses. Some of them also reported
that a drier climate introduces greater risks for crop pests and diseases, and they are forced to spend more on

pesticides, fertilizers, and other medicines to address these detrimental factors.

Major problems

Almost all the respondents indicated that declining prices and an uncertain climate were the main problems facing
their household. This phenomenon has been noted for the last several years. Falling rubber prices have affected the
lives and livelihoods of farmers in different ways. The sharp fall in natural rubber prices caused deep concern among
stakeholders in Xishuangbanna, given the crucial role natural rubber plays in the prefecture as an important source of
income for smallholder farmers (Hammond et al., 2015). Based on key informant interviews, both men and women
expressed that their production and lives have been dramatically affected by plunging rubber prices as well as the
outbreak of COVID-19. When examining female respondent data in particular, their living quality has notably

decreased, while their labour intensity has increased.

Adaptive strategies

We explicitly asked about smallholder farmer strategies regarding continuing ‘business as usual’ or altering
household income-generating activities/location continuity if the profit or production from the main activity halves and
is likely to stay that low for at least five years. The result shows that about 50% of FHHs and 37.38% of MHHSs in
2011 and 54.55% of FHHs and 54.19% of MHHSs in 2020 would maintain the same set of livelihood activities and
remain in their village (Table 15). Similarly, 46.05% of FHHs and 53.35% of MHHSs in 2011 as well as 81.82% of
FHHs and 72.90% of MHHs in 2020 would like to adjust their current set of livelihood activities if profit or production

from their main livelihood activities decreases by half over at least the next five years.

2011 2020
Responses FHHs MHHs FHHs MHHs
Keep the same set of livelihood activities and remain in
their village 50 37.38 54.55 54.19
Keep the same set of livelihood activities, but go
elsewhere 0 0.30 0 0.97
Adjust their current set of livelihood activities 46.05 53.35 81.82 72.90
Replace current livelihood activities with a completely new
set of activities 1.32 0.99 0 2.26

Table 15. Responses for future changes
The results indicate that 36.84% and 31.82% of FHHs would like to continue managing rubber plantations and remain
in the same village for 2011 and 2020, respectively. For MHHs, 28.89% and 29.35% of MHHs would like to continue

managing rubber plantations in 2011 and 2020, respectively, even if rubber production is halved. Similarly, the
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percentage of HHs that would continue to plant tea has increased by 13.52% for FHHs and 12.67% for MHHS
between 2011 and 2020, even if rubber production is halved (Table 15). Far fewer household heads, across both
men and women, would like to continue to cultivate rice, maize, fruit, and raise livestock as well as stay in the same

village if rubber production is halved. For details, please see Table 16.

2011 2020
Main activities FHHs MHHs FHHs MHHs
Rubber 36.84 28.89 31.82 29.35
Tea 9.21 9.91 22.73 22.58
Maize 1.32 1.81 0 2.90
Livestock 0 0.11 0 0.65
Fruit trees 0 0 0 2.26
Rice 0 0.11 0 0.97

Table 16. Continuity of the same livelihood activity and stay in the same village

In the same way, among the HHs that would like to adjust their current livelihood activities, 11.84% of FHHs and
18.55% of MHHSs would like to change the crop in 2011. In 2020, this percentage of HHs willing to change crops
increased significantly. The percentage of changing crop increased in the 2020 response for both FHHs and MHHs.
Few FHHs and MHHs were found to be willing to change cropping calendar and crop species. Both HHs were willing
to work as off-farm labour in greater numbers in 2020 than in 2011 (Table 17). Similarly, the percentage of FHHs that
would like to transition current livelihood activities into planting cash crops, starting a new business, or other activities
has increased in 2020 compared to MHHSs. Similarly, a higher percentage of FHHs would like to manage the loss by

reducing HH expenses compared to MHHSs.

Adjusted activities 2011 2020

FHHs MHHSs FHHs MHHSs
Change crop 11.84 18.55 40.91 31.29
Change cropping calendar 0.00 0.32 0.00 0.32
Change species grown 3.95 3.30 0.00 4.52
Look for labour 6.58 7.46 18.18 17.10
Change to cash crop 6.58 14.93 18.18 20.65
Start business 14.47 11.30 18.18 11.61
Reduce family expenses 3.95 1.49 4.55 1.94
Other 0.00 0.43 4.55 0.65

Table 17. Adjusting current sets of livelihood activities and remaining in the same village
During the additional questionnaire survey and group discussion in 2020, we probed farmer strategies for dealing

with continuously falling rubber prices. Responses are as follows. For greater detail, please see Table 17.

Response 1: Keep rubber plants but do not engage in tapping.
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With prices as low as they currently are, it is perhaps unsurprising that many producers have chosen not to invest
their scarce labour in rubber tapping and are simply waiting for prices to rise. But as this and the next sub-section
describe, this response is not as simple as it might seem. Across visited sites, respondents told us that waiting for
prices to rise was the main way rubber producers were responding to low prices. Accordingly, 18.18% of FHHs and

17.74% of MHHs had stopped rubber tapping and were waiting for rubber price to increase (Table 18).

Response 2: Continue to plant natural rubber and engage in tapping.

Most respondents chose a ‘business as usual’ strategy — 45.45% of FHHs and 40.32% of MHHs would continue to
grow rubber and tap the latex (Table 17). Many of them revealed that they use household labour for tapping. We
found that those who are continuing to tap are largely doing so with household labour. Household labour is effectively
‘cheaper’ than hired labour, but it is not necessarily more efficient, since it involves degrees of intra-household
inequality such as high dependence on women’s labour (which is often valued lower by household decision-makers

who are often men). This subsequently increases the workload of women.

Response 3: Partially replace rubber plantations.

There was moderate support for transforming portions rubber plantation land into cash crop farms, with 17.42% of
MHHSs opting for this path and transitioning to farming crops like vegetables, fruits, high-valued nuts, and tea; 8.6% of
MHHSs said they would like to transform part of their rubber plantation for planting fruit like grapes, mango, jack fruit,
lychees, dragon fruit, and banana; 2% of them would plant high-valued nuts like macadamia, cashew, and walnuts;
and 3.9% of MHHs would replace part of their rubber plantation and plant tea instead. Households with tea
plantations are less impacted by dropping rubber prices. Many households with tea plantations stated that falling

rubber prices did not precipitate a household economic crisis.
Response 4: Cut down all rubber trees and convert land to other crops.

If rubber prices continue to fall, few households (4.55% of FHHs and 16.77% of MHHs) would fell all rubber trees and
convert all their land from rubber to other higher-value crops like bananas, nuts, and other cash crops. There are
numerous obstacles to cutting down all rubber trees, and worries over sunk financial, labour, and temporal costs
were often voiced among respondents. Moreover, cultivation of these rubber trees provided farmers with substantial
profits in the past. Therefore, farmers might have serious reservations for cutting down all rubber trees and shifting to

other crops.

Response 5: Rent land.

Renting land is traditional response strategy during periods of stress. 13.64% of FHHs and 11.61% of MHHSs stated
that they would rent their land and diversify their livelihood activities to off-farm activities such as daily wage labour

and engaging in hotel, tourism, and miscellaneous business work if rubber prices continue to drop.
Response 6: Sell land use rights.

Land sales by poorer households were described as a ‘normal and traditional’ response strategy. During interviews

with respondents, few MHHs expressed the willingness to sell their land and diversify their income-generating
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activities if rubber prices continued to fall, and no FHHs would employ this strategy, as it is less common for women

to go off-farm to seek employment.

FHHs MHHSs
Response of farmers if rubber prices continue to fall (%) (%)
Keep rubber but no tapping 18.18 17.74
Continue to grow and produce rubber 45.45 40.32
Replace some of rubber trees 0.00 17.42
Cut all rubber trees 4.55 16.77
Rent land 13.64 11.61
Land sales 0.00 0.97

Table 18. Responses to falling rubber prices

Chapter 4: Discussion

Division of labour and access to resources

Rubber production and fluctuations in price map unevenly across the local terrain of Xishuangbanna. Gender-
differentiated impacts and livelihood strategies impacts are often not taken fully into account in research or policy
schemes (Kusakabe & Chanthoumphone, 2021). Despite large steps taken in China’s recent history toward realizing
a gender-equal society, such as in enshrining gender equality rights and responsibilities into the 1949 PRC
constitution, these are sometimes not the case in reality. Women have increased labour burdens, despite expanded
societal, familial, and vocational roles, and remain shut out of most political decisions and local networks (Schneider
2011). Division of labour, particularly household work, is thus a useful framework for examining labour specializing in

the context of gendered impacts.

Diminishing profits from rubber have forced people to look outside their villages for extra part-time work. Men in
particular dominate this group of migrant labours, and one important factor is because they have better access to
motorcycles, which are the main form of transportation in the vertiginous landscape. These ‘motorcycle migrants’
have greatly increased vocational opportunities and are readily available for work in places far from home. They
generally perform construction work at remote sites, sometimes entire counties apart. Because men spend more time
beyond the walls of their home due to fewer household and caretaker responsibilities and have increased exposure
to on-the-ground market dynamics as well as access to alternative sources of income, they tend to have greater
power in household decision-making processes than women, particularly when dealing with decisions that require
action beyond the walls of their home, like off-farm labour or business and trade. The dominant division of labour
ethos among households in Xishuangbanna generally prioritises male voices in having the final say on larger

expenses, especially those that occur beyond the walls of the home.

Women, especially those who reside in the lowlands, seldom work far from home, as they still need to perform

household chores and take care of children and elders. Besides rubber tapping, they tend to plant other cash crops
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or vegetables as well as raise chicken and fish to generate additional income. Women living at higher altitudes have
greater restrictions on crop selection. However, tea plantations are more plentiful in upland villages, and given
surging tea prices over the last 10 years, these villages are comparatively wealthier than lowland villages that rely
more heavily upon rubber plantations. Though women migrate for work in lower numbers than men, it is not unheard
of. They tend to seek employment in service industries closer to home, such as hotels and restaurants. Salaries are
uniformly lower for work performed by female villagers when compared to male villagers. Women, too, are generally
adept at riding motorcycles. However, local cultural attitudes favour them staying close to home for caretaking and
food security management. One group of interviewed male ‘motorcycle migrants’ commented that women were

physically incapable of riding the long, arduous distances to remote job sites undertaken by men.

As rubber prices have fallen over the years, tea prices have conversely been on the rise. This has created new
opportunities for intervillage seasonal migration, with smallholder farmers travelling to other plantations to look for
work as agricultural labourers for other farm owners, especially since tea harvesting has become more lucrative. Men
currently participate in off-farm tea picking in greater numbers than women, again owing to increased access to

motorcycles.

From 2011 — 2020, men dominated household decision-making in Xishuangbanna, consistently comprising
approximately 93% of household heads across the survey period. In spite of this, women have been gaining
household power in several other less-obvious ways. For example, it was observed that women’s voices carry
greater sway in decision-making regarding the purchasing of household goods. Overall increased household revenue
across the prefecture means that economic hardship is, in general, no longer a restriction on purchases. Women, in
short, can buy household appliances and necessities with little to no discussion with their male counterparts. In
addition, in some ethnic groups, women have expanded power in the home. Researchers met more female-headed
households in Dai villages because their families tended to own more rubber trees but lacked labourers. Accordingly,
many husbands to these Dai women move to the wife’s village, creating a matrilocal residency system rarely seen in
rural China. Since the husbands are busy working the wife’s family’s land, the women have more time and
opportunities to come into contact with outside market dynamics, accumulating business experience and skills. These
bolster their capacity to operate as household executive decision-makers. Mental and physical health are also
noticeably improved in these matrilocal residency scenarios. The wife’s extended family offers protection, and
incidents of domestic abuse are lower in these communities (Rajan, 2018). One other commonly voiced opinion was
that women were too busy performing household tasks and did not have the time nor patience necessary for rubber-

latex tapping, hence, men were more suitable to receive technical training and perform manual duties on the farm.

Control over resources

The use and allocation of arable land and forestland is typically decided in discussion between married couples.
However, given that men tend to have more diverse work experiences and increased contact with rubber-latex
traders and marketplaces beyond the village, their opinion tends to carry more sway in discussions about performing
off-farm labour. This leads to a cycle of reinforcement whereby men spend more time outside exposed to commerce

and politics (such as in village and township meetings) given their past experiences working off-farm, leading to more
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opportunities for technical training, while women are generally preferred to stay home and function as caregivers for
children and the elderly. Because of this widespread belief, women often face difficulties in gaining access to
agricultural inputs and extension services, as gender contexts are often overlooked when drafting and implementing
national economic policies and priorities (Tsige et al., 2020). Another issue critical to resource control is land use
rights. Most women in rural China have historically married out of their natal village into their husband’s home,
oftentimes forfeiting their usufructuary right to land use. This is because in China, all land is owned by the State or
communities, and farming land is negotiated and allocated in 30-year intervals between farmers and village
committees. Given the predominance of patrilocal marriage arrangements in China, marital outcomes place women
at a heavy disadvantage in the land allocation system, since their husband’s side of the family tends to maintain land
ownership rights. Marrying out can even strip women of land use rights in their natal village. Resource control in the
area is thus inseparable from local norms regarding traditional gender roles, and these traditional gender roles
propagate the idea that women ‘belong’ at home while patrilocal marriage arrangements disproportionably strip them

of access to land.

Declining rubber prices have required farmers to change their planting structures and production methods over the
last 10 years. Rubber trees typically require six to eight years before tapping latex can provide a return on
investment, which creates incentives for long-term planning and complicates land-use transformation. Further
complicating the dilemma is that natural rubber plantations are considered forestland in China and cannot be easily
transitioned to another crop or tree species. To that end, farmers are incorporating cash crops and trees into paddy
fields to offset losses, but many remain worried that this overall trend of diversification into cash crops and fruit will
lead to lower prices across numerous products as supply increases. At the same time, farmers harbour serious
doubts about the viability of widespread conversion of rubber plantation land, given anxieties voiced over the sunk
financial, labour, and temporal costs. There is also general reluctance to transition to another crop given how
lucrative rubber tapping has been in the past. Some respondents expressed hope that prices may one day return to

past heights.

Despite these misgivings, there was a significantly higher percentage of households who were willing to adjust their
current set of livelihood activities if profit or production from their main livelihood activities decreased by half over at
least the next five years, from 46.05% of FHHs and 53.35% of MHHs in 2011 to 81.82% of FHHs and 72.90% of
MHHSs in 2020. It is interesting to note that women households may be more sensitive to economic shocks, given a
36% rise in FHHs reporting a willingness to change their main livelihood activities versus only a 20% rise in MHHs.
One possible explanation may be because women spend more time at home handling daily expenditures and may
have a more accurate picture of household finances. Significantly, both FHHs and MHHSs are more willing now to
adapt to changing circumstances in 2011, after nearly another decade of falling or stagnating rubber prices, indicating
increased elasticity to external market forces. For household heads to change main livelihood activities, they must
also accept likely increased workloads associated with diversifying into cash crops and cash trees, adding to the
strain of women, who must juggle their intensifying workloads with traditional household caretaking and fewer but

now more impactful opportunities for off-farm labour.
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Though both men and women engage in rubber tapping, men are thought to be more ‘skillful’ owing to ‘greater
patience’ and ‘technical ability’. Moreover, greater physical strength is useful for selling rubber because it is only sold
in large quantities and is a heavy commodity. Men are thus overwhelmingly responsible for transporting the rubber in
bulk to marketplaces where they will sell directly to buyers. Men and women typically decide together how to best use
profits. One common concern heard among women is that men sometimes use profits to consume alcohol to excess

or make unwise or rash business investments, leading to occasional disagreements and stoking marital tension.

Who benefits?

Married couples tend to make financial decisions together. In Xishuangbanna familial structures span disparate
ethnic groups, but it nonetheless common for the wife to function as the ‘cheque-book’ of the household. Men are
occasionally granted the autonomy to independently spend money while working outside. When women work in their
own capacities, for example, as hotel or restaurant staff, they overwhelmingly tend to use their salaries without input
from their husband. Despite this rough trend in managing disposable income, it nonetheless remains not uncommon

for both men and women to spend money free from consultation of each other.

Purchasing directions also vary. Women generally spend money on education for their children alongside daily
household expenses, whereas men make purchases related to investment in cash crops or cash trees. This is
different nowadays compared to the past, when it was more fashionable for women to purchase expensive clothes,
shoes, cosmetics, or other luxury products, while men bought private vehicles as communicators of upgraded social
status, owing to historically ascendent rubber prices, but now these goods are being forgone in place of basic living

necessities. In some ways, this mirrors a return to times before the rubber boom.

Chapter 5: Conclusions and recommendations

Despite plunging prices, rubber plantations continue to comprise the main source of income for Xishuangbanna
households. However, at the same time, people are now forced to seek out other income streams than in the past,
taking the form of migrant labour, tea planting (uplands) or planting other crops (lowland), in some cases signalling a
return to income levels that existed before the rubber boom. There is new anxiety regarding the diversification of
income streams, though, given that these other crops are now being grown in greater number and could potentially

undergo a similar boom-bust cycle.

Falling rubber prices exert different impacts across the varying topography of the region. Lowland residences cannot
easily convert their rubber plantations to other crops because of sunk costs, long-term investments, and the protected
status of the trees. These households mitigate some financial difficulties by converting their rice fields to cash crops.
Highland households, on the other hand, tend to feature more tea- and cash-crop farmers, since steep slopes
preclude rubber tree planting. The price of tea is on the rise, and it is now seen as a patrticularly lucrative agricultural
product by local farmers, an ironic reversal given that during the rubber boom, tea prices were low. In general,

households with tea plantations are less impacted by dropping rubber prices, as their diversified harvesting portfolio
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offers enhanced resilience to market fluctuations. This trend is captured in Table 15, where the number of both FHHs
and MHHs who stated they would continue to plant and harvest tea increased by 13% from 2011 to 2020, suggesting

the learned value of crop diversification for local farmers adapting to market forces.

Men and women both expressed anxiety around falling rubber prices, particularly in the context of the outbreak and
spread of COVID-19. Their production and daily lives have been disrupted by the pandemic. Quarantine and
lockdown procedures have complicated aspects of the supply chain. Particularly in the case of women, their quality of
life has stagnated: though basic living conditions are now met, slipping household incomes limit purchasing power
and impose tighter budgets, while on-farm cash crops require more strenuous manual labour to plant and harvest.
They now control a lower percentage of household income while being responsible for a greater share of labour. As
women are expected to continue to assume responsibility for most household and caretaking tasks on top of shifting
to plant more labour-intensive cash crops, they bear disproportionately heavy workloads in daily life. This is
increasingly viewed as necessary in the region for households to generate supplemental income to catch up and stay
abreast of China’s rising financial tide. Daily lives are focused yet again on ensuring that household necessities are

met, while purchases of luxury goods that communicate increased wealth and status are on the decline.

Men, while also impacted by falling rubber prices, are less so than women. Travelling off farm as ‘motorcycle
migrants’ to job sites up to 500 km away from households, they can take advantage of higher wages at construction
sites or tea plantations. This also translates into men having greater decision-making power as they come into more
frequent contact with the outside world. During the rubber boom, women were able to expand power in some ethnic
groups because their husbands were working on the wives’ family land. Thus, while the price plunge has been felt by

all, it has disproportionately impacted the lives of women.

It is clear that rubber has played an important role in lifting many rural communities out of poverty. The global
marketplace obviously benefits from this as well because rubber latex is a primary material used in many mainstay

products of 21%-century life.

However, another side of the picture has also eluded scientists for too long: gender- differentiated impacts of land
use and trade. Mitigating the impacts of global changes must involve looking at the key divergences in the ways in
which these phenomena affect different genders. While it is impossible to assess the long-term gender impact of
recent changes, short- to mid-term lessons can be learned, and there is a real need to learn from the experiences of

women to inform better decision-making in the future.

As mentioned earlier, Dai households provide unique insights when examining gender-differentiated impacts of land
use and trade, revealing higher degrees of gender equality, with Dai FHHs owning a comparatively higher percentage
of rubber plantations. The explanation is likely multifactorial. Geographically, Dai households are generally found in
the lowlands with access to more irrigable land, allowing them plant different crop species like watermelon and
banana to hedge against market uncertainties and buttress potential falling incomes from other crops, strengthening
their general livelihood systems (Zhang et al., 2014). Furthermore, their abundant land can be leveraged as collateral
to secure bank loans from rural agricultural cooperatives; as beneficiaries of advantageous geography, they are also

beneficiaries of financial mechanisms for rural development. Thus, Dai families by virtue of lowland geography enjoy
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access to more land and institutional lending, not insignificantly alleviating household financial worries. Taken in
aggregate, while policymakers and community leaders cannot modify the geographic realities and naturally
distributed resources of rural women around the world, they can, however, create collaborative lending structures that
increase household resilience to market uncertainties, lessening the need for women to plant labour-intensive cash

crops and ultimately reducing time poverty.

Aside from interlinked geographical and financial advantages, family structure and work arrangements are also
important factors in Dai villages. Throughout China, patrilocal marital arrangements are commonplace in which
women marry into the village of their husband, thereby forfeiting land tenure rights of their natal village. However, Dai
women traditionally remain in their natal village post-marriage, reserving the customary right to maintain and inherent
their parents’ land. Labour shortages in these Dai villages incentivize matrilocal marriage arrangements in which
husbands migrate into Dai households to capitalize on greater resource endowment via on-farm labour. Matrilocal
residence features intergenerational alliances between wife and parents, which can significantly lesson household
workloads, given parents’ and other family members’ proximity and willingness to assist in child and elderly
caretaking. This also frees up women to spend more time outside the village, where they can accumulate market
familiarity, business experience, and develop other skills. Furthermore, strong intrafamily support networks also
enhance the decision-making power of the women, allowing for the fairer distribution of household and labour
responsibilities as well as protection from incidents of domestic violence. More robust legal protection for women to
control and inherent land use rights, such as equal and transferable land use rights, and strengthening community
support networks like childcare services can allow women to reclaim decision-making power and free up time

traditionally spent engaging in family care.

The above recommendations are lessons learned from Dai villages. These specific examples comprise three broader
calls for action: 1) raising awareness for both women and men regarding the potential for women to learn, do, and
control more beyond what is expected within the narrow scope of traditional gender roles; 2) capacity building for
women—training women in different skills and technologies so as to expand their repertoire of expected activities;
and 3) expanding government support for advancing gender equality and women'’s rights via facilitating the entry of
women into leadership positions at the community, regional and national levels, while strengthening women support

networks and mechanisms. These recommendations can be implemented not only across China but worldwide.

We hope this study brings greater attention to the plight of women in the area, whose lives have been uprooted by
changing commaodity prices and the outbreak of a viral pandemic. If we heed their experiences and learn from their
lessons, we can create not only a more enabling and supportive market environment but also an environment that
features gender as a core consideration, allowing women to make choices not born of desperation but of equitable

opportunity and empowerment.
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Appendix

Household survey instrument —Yunnan China  Country code 5
Mekong Futures Project
INTRODUCTION

[ENUM: READ OUT] Hello. My name is . I am here doing some work for the Kunming Institute of
Botany coordinating research for the benefit of people living in the Mekong Basin. We are here to ask you some
questions about what you think is important for supporting you and your family. The information collected during our
discussions will only be used for research purposes to assist Chinese agencies better manage Xishuangbanna land
use and water catchment. | hope you don’t mind if | ask you a few questions about your life and activities. All
information will be kept strictly confidential. We will not record your name and nothing you say will be linked directly to

you. The interviews will take about 2 hours, and your contribution is very important. Is it OK to continue?
1.Yes 2.No

[Enum: If no, move on to the next household. Please spend some time chatting with respondents to ensure they are

relaxed and comfortable before starting the formal questions.]
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ACTIVITIY CODES

Production activities / crops:

1 = Growing rice

2 = Growing vegetables

3 = Growing fruit trees

4 = Plantation (rubber) / rubber tapping
5 = Aquaculture

6 = Livestock (any kind of livestock, cows, pigs,
poultry...)

7 = Fishing
8 = Collecting other aquatic species

9 = Collecting forest products (collecting wood,
honey...)

10= Making handicrafts (baskets, sawing, weaving...)
11 = Collecting / growing mushroom

12= Growing maize and other

13= Plantation (tea)

14= Plantation (forestry)

15= Growing sugarcane

16= Growing cassava

17= Growing palm oil

18 = Other (specify)

Paid activities / jobs:
51 = Farm labour;
52 = Working on tree plantation;

53 = Food processing or sale of agricultural goods (not
produced by you);

54 = Manufacturing industry;
55 = Construction-related activities;
56 = Mining;

57 =Tourism (accommodation, restaurants, food stalls,
tours, etc.) and other services;

58 = Government employee / teacher;

59 = Food-processing or sale of fish or other aquatic
animals and plants (not grown or caught by you);

60= Rubber tapping;

61 = Tea packing;

62 = Small business / farmhouse;

63XX = Remittance income from working in various
industries (for example, 6354 is the remittance income
from working in manufacturing and processing
factories);

64 = Other remittance income;

65 = Pension;

66 = Income from land rent and other fixed assets;

67 = Government cash subsidies (grain subsidies,
etc.); and

68 = Other (specify)
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A.06 Date of survey and start time

A.00 Survey number: 5/

A.1 Household identification and location

A.07 Initials of Interviewer:

A.01 Country code 5

A.02 County 51

A.03 Township

A.04 Commune / village committee

A. 05 Village name / natural village / hamlet

A.1.1 Is HH head / family from this village? Yes=1 No=0

IF NO:

A.1.2. If no, what year did you move? Year.

A.1.3. Did you move voluntarily? Yes=1 No =0

A.1.4. Where did you move form? 51 = Other parts of the same county
52 = Other parts of the province
53 = Outside the province
54 = Abroad

A.2 Members of the household (including those living away some of the time)

Relation to the

HH head (y=1; n=0)

(code)

Lives permanently in HH

Age

(numb)

Gender
1=male

2=female

Education Activity HH
(code) (code) ethnicity
(code)

44




Relation Education See activity Ethnicity
codes at page 1

1 (head), 0 (illiterate), 51, Dai
on your laminated

2 (spouse), 1 (primary), sheet 52 Han

3 (child), 2 (basic secondary), 53 Lahu

4 (child in-laws), 3 (secondary/ high school), 54, Hani

5 (grandchild), 4 (college/ university) 55 Bulan

6 (parents), 5. monastery education 56 Jinuo

7 (sibling), 57 Yi

8 (relatives), 58 Yao

9 (other...) 59 Miao

60 others

A.3 Household assets

Please indicate which of the following is OWNED (not borrowed or rented) by the household.

Asset Code

A.31 Total farm size

(codes: if no = 0; if yes = size in m2)

If yes:
A.32 How much is under your production?

m? or %

A.33 How much is leased to others to produce

m? or %

A.34 How much is not worked on?

m? or %

Does your land include:

A.35 Orchards no =0; yes=1
A.36 Ponds or trenches no =0; yes=1
A.37 Rice fields 0=no

1 = Irrigated

2 = Rainfed

3 = Swidden

4 = Fallow Swidden
5 = Abandoned

6 = Groundwater irrigation

A.39 Tree / forest plantation 0=no
1= tea plantation
2= rubber plantation

3= forest plantation




4= natural forest or public forest

A. 310 Farm animals no = 0; yes=1
A. 311 Vegetable, flower and other annual crops no =0; yes=1
A. 311 1 Other no =0; yes=1
A. 312 Do you work land you don’t own? no = 0; yes=1
A.313 Does you HH own any of the following farm 1 = tractor
machinery

2 = hand tractor

3 =rice harvester

4 = pump

5 = milling equipment
6 = write ... ....

0=no

A.314 Does you HH own any of the following fishing gear 1 = nets (cast, gill, pulling, lift, bottom)
2 =hook line

3 =traps

4 = damming/fencing

5 = fishing boat

6 =others__
0=no
A.315 Does you HH own any of the following modes of 1 = paddle boat
transport
2 = big boat/motorboat
3 = bicycle
4 = motorbike
5 = track
6 =van
7 = vehicle
8 =others__
0=no
A.316 Does you HH own any of the following HH items 1=TV
2 =radio
3 =CD & DVD player
4 = fridge
5 = phone
6 = solar heater
7 = computer
8 = washing machine
9 = others
A. 317 Does your household have any long-standing debts? | yuan

codes: if no = 0; if yes = how much?




A. 4. Household attitudes: Family wellbeing (only used in 2011)

[Enumerator to read out] Wellbeing is usually described as being the result of aspects of life that contribute to your

family happiness, quality of life and welfare.

Many of the components of wellbeing are common to all people. Health, good family and community relations, and

sufficient incomes are some of the components of wellbeing. However, the needs and aspirations of different people,

and the communities they contribute to, also vary in important ways.

Reflecting this diversity is not easy. Therefore, we are asking you to share with us your personal ideas on what is

important in your life and what makes you satisfied or dissatisfied with the ‘way things are’.

This picture presents some of the factors typically identified by people as contributing to their personal wellbeing.

Could you please read through them (or enumerators reads out) and tell me which ones are the most important

contributors to your family wellbeing?

What is most important to your family?

More than one factor can be given the same score:

Society —

Family and community

Nature —

Natural environment

Economy and services

Al Family relations

A2 Community relations
A3 Personal / family safety
A4 Traditional culture

A5 Personal / family health
A6 Civil and political rights

A7 Personal / family education
levels

A8 Personal / family job types

A9 Personal / family contribution to
local community

A10 Social status

Al11 Religious belief

A 12 Government rural policies

A13 Others

B1 Air quality

B2 Water quality

B3 Soil quality

B4 Access to the natural areas
B5 Biodiversity

B6 Recreational activities in the
nature

B7 Fishing and collecting produce in
water
B8 Hunting and collecting produce

on land

B9 Beauty of the nature (mountains,
rivers, forest....)

B 10 Condition of the nature
(mountains, rivers, forest....)

B11 Others

C1 Work

C2 Income

C3 Housing & amenities

C4 Health services & insurance
C5 Recreational facilities

C6 Roads and Public transport

C7 Land ownership

C8 Training and education
services

C9 Markets
C10 Electricity / upgrading rural
power grids

C11 Irrigation infrastructure
improvements

C12 Drinking water safety
C13 Food safety

C14 Others
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How satisfied are you with your life overall? (0 least to 10 most)

LIST

List of factors most important to
respondent’s family:

IMPORTANCE

How important is this factor to you:
(1 = least/ 10 = most)

SATISFACTION

How satisfied are you with this at
the moment:

(0 =not at all / 10 = most)

(code) 1-10 0-10
1-10 0-10
1-10 0-10
1-10 0-10
1-10 0-10
1-10 0-10
1-10 0-10
1-10 0-10
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A.5 Personal values (only used in 2011)

Below, fifteen values are described. The explanation of each value is given in the parentheses following each value.

Please indicate how important each value is for you AS A GUIDING PRINCIPLE IN YOUR LIFE by circling one

number in each row. Use the rating scale below:

0 means the value is not at all important, it is not relevant as a guiding principle for you.

3 means the value is important.

-1 is for rating any values opposed to the principles that guide your life.

4 is for rating a value of supreme importance as a guiding principle in your life; usually there are no more than two

such values.

The higher the number (0, 1, 2, 3, 4) the more important the value is as a guiding principle in YOUR life. Try to

distinguish as much as possible between the values by using different numbers.

a) EQUALITY (equal opportunity for
all)

b) A VARIED LIFE (filled with
challenge, novelty and change)

¢) RESPECTING THE EARTH
(harmony with other species)

d) HONOURING PARENTS AND
ELDERS (showing respect)

e) UNITY WITH NATURE (fitting into
nature)

f) AWORLD AT PEACE (free of war
and conflict)

g) CURIOUS (interested in everything,
exploring)

h) SELF DISCIPLINE (self-restraint
and resistance to temptation)

i) PROTECTING THE
ENVIRONMENT (preserving nature)

j) WEALTH (material possessions,
money)

k) AUTHORITY (the right to lead or
command)

I) SOCIAL JUSTICE (correcting
injustice, care for the weak)

opposed to
my values

not
important

of little
importance

moderately
important

important

supreme
importance
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m) INFLUENTIAL (having an impact
on people and events)

n) AN EXCITING LIFE (stimulating
experiences)

0) FAMILY SECURITY (safety for
loved ones)

-1

50



Part B: Household activities (livelihood strategies):

In the previous year / cropping year (March to March) what were your:

HOUSEHOLD PRODUCTION ACTIVITIES

List all the livelihood activities of the HH (things they grow, caught or made themselves)

And received non-cash gifts

Activities code Quantities produced Quantities sold Value sold (yuan) | Costs to produce
(yuan)
(t, kg, number) (t, kg, number)
B.1. Wet season
B.2. Dry season
B.3. NON-CASH GIFTS
Activities (code) Quantity Unit Unit:
1= kilogram

2=Piece/package

3=meter

B.4 DIRECT CASH IN ACTIVITIES

List important activities respondent that directly generated cash in a previous year

Labour / wages / remittance/ rent / other income (NOT sale of self-produced items / indirect cash)

Activities (Code)

Income generated (yuan, day/month/year)

Working period (day/month)

B.5. LOCATION OF LIVELIHOOD ACTIVITIES

B.5.1. Where does your most important wet season
livelihood activity take place? (code)

B.5.2. Where does your most important dry season
livelihood activity take place? (code)
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1= Within the village; 2=Within 2 km of my village; 3=More than 2km from my village; 4=In different places

B.6. MOST IMPORTANT ACTIVITIES: For both production and cash activities:

B.61 Which of these activities you listed is most important to your HH?  (activity code)

B.62 Which of these activities you listed is most stable over time?  (activity code)

Enumerator: Cross-check with drivers answer later in section C
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C. Change

C.0 Perceptions of key drivers

C.0.1. Perceived likelihood of occurrence

For each driver

On a scale of

0 no way that can happen

1 very unlikely this will happen

2 unlikely this will happen

3 maybe

4 likely this will happen

5 very likely this will happen

6 it will happen for sure

(enumerator to circle as appropriate) circle one for each factor

Also note if change is perceived as Positive + / Negative -

C.0.5. Perceived relevance of occurrence to their HH

In your personal view, if any of this happens in your region in the next 5-10 years, will it affect your household?

On scale of

0 this will not affect us in any way whatsoever

1 very unlikely to affect us
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2 unlikely to affect us

3 maybe

4 likely this will affect us

5 very likely this will affect us

6 it will affect us for sure

(enumerator to circle as appropriate)

(copy and paste previous table)

Also note if change is perceived as Positive + /Negative -

How likely is this to occur? How likely is it to affect your HH?

Not at all Very much Not at all Very much

1. Weather becomes more
variable (rain, floods, droughts, 0 1 2 3 4 5 6 0 1 2 3 4 5
temperature....).

2. There will be more water
available all year round to grow 0 1 2 3 4 5 6 0 1 2 3 4 5
crops.

3. Fish, aquatic animals and
plants decline from the rivers / 0 1 2 3 4 5 6 0 1 2 3 4 5
flood plain around the village.

4. Irrigation system will be built
and everyone in the village will
have plenty of water to grow crops
year-round.

5. Soil fertility declines. 0 1 2 3 4 5 6 0 1 2 3 4 5

6. A lot of people in the village will
move away from agriculture and 0 1 2 3 4 5 6 0 1 2 3 4 5
be employed in industry.

7. People from elsewhere will
move into our village.




8. A lot of agricultural land is lost,
covered by buildings.

9. You will be selling your land
and buying a car

10. You will be leasing your land
to the large companies.

11. Farm technology takes over
and traditional farm systems are
lost (no buffalos and cows).

12. Profit from farming - or
subsistence production - goes up.

13. Profit from farming - or
subsistence production - goes
down.

14. You will continue to grow rice
because of food security.

15. You will continue / start to
grow cash crop.

16. Water will become more
polluted

17. There will be more competition
for water in the future as there will
be many water users, other than
agriculture

18. The number of rich tourists,
travelling and looking for leisure
will increase.
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C. Changes to household activities

What is your current main activity? (activity code) C1.10

C1 - Driver 1: Imagine that the profit — or production - from your main activity is halved and likely to stay that low for at

least five years.

If this happens, what would you do?

C.1.1 Would you keep on doing the same activities and remain in your village?

Yes=1 No=0

If No go to next

C1.11. Why will you not try to do something
else?

Circle one code

1 =1 don’t have education / skills.

2 = | don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 =1 want to continue what | am doing now.

8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.

10 = I think our current situation will improve.
11 = We will be fine as we are.
12 = It doesn't affect us.

13 = Other reason - please specify .

C1.12. Why will you not try to go somewhere
else?

Circle one code

1 = I don’t have education/skills.

2 =1 don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.

8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.

10 = | think our current situation will improve.

11 = Other places will be the same.
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12 = It doesn't affect us.

13 = Other reason - please specify

C.1. 2. Would you keep on doing the same activities you are doing now, but

go somewhere else to do it?

Yes=1 No=0

If No go to next Q

C1.21 Why will you not try to do something
else here?

1 = I don’t have education/skills.

2 = | don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.
8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.
10 = I think our current situation will improve.
11 = We will be fine as we are.

12 = It doesn't affect us.

13 = Other reason - please specify

C1.22 If you move away, would you

1 = migrate temporarily / seasonally from this village.

2 = move permanently.

C1.23 Where would you move to?

Circle one code

51 = Another rural area

52 = Beijing, Guangzhou, Shanghai, another city
53 = Kunming

54 = Jinghong

55 = Another country (specify )

56 = Industrial zone in another province (specify )

C1.24. What would you do with your land
here?

Circle one code

1 =1do not own land.
2 = Sell to family.

3 = Sell to company.
4 = Rent to family.

5 = Rent to others.

6 = Keep / have labour.
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0 = Other.

7 = Keep, not worked on.

per year in this new setting?

C1.25 How much do you think you would earn (local currency)

C.1. 3. Would you adjust your current activities here?

Yes=1 No=0

If No go to next Q

C1.31 Would you:

1 = Change crop.

2 = Change cropping calendar.
3 = Change species grown.

4 = Look for paid labour.

5 = Change or increase economic / energy / feed
crop planting.

6 = Conduct other business.

7 = Reduce family expenses.

8=0Others__
C1.32 What would you do more of? (code)
(if not applicable = 0)
C1.33 What would you do less of ? (code)
(if not applicable = 0)
C1.34 What new activities would you start doing? (code)

C1.35 How much do you think you would earn per year in
this new setting?

(local currency)

C.1. 4. Would you replace your livelihood activities with completely new activities?

Yes=1 No =0

If No go to next Q



C1.41. What would you start doing?

(code)

C1.42. Would you need to move in order to start doing
this?

0=No
1 = migrate temporarily/ seasonally from this village.

2 = move permanently.

C1.43. Where would you move to?

51 = Another rural area

52 = Beijing, Guangzhou, Shanghai, other big city

53 = Kunming

54 = Jinghong

55 = Another country (specify )

56 = Industrial zone in another province (specify___ )

C1.44 What would you do with your land here?

1 =1do not own land.

2 = Sell to family.

3 = Sell to company.

4 = Rent to family.

5 = Rent to others.

6 = Keep / have labour.
7 = Keep, not worked on.

0 = Other .

C1.45 How much do you think you would earn per
year from these new activities?

(local currency)

C1.5 For respondents who indicate they would move:

You said you would move to ............cccoeuvinenanne. ,

C1.51 Why would you move there?

1 = There are jobs available there.

2 = There is land / fishing available there.
3 = | have family there.

4 = | have friends there.

5 = Other reason - please specify

C1.52 Sometimes things do not work out when you
move to new place. If the life is not good in the place
you move to, what would you do then?

1 = Return here.

2 = Go to some other village / rural area. Where —
specify.

3 = Go to some other town. Where - specify
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C1.53 What other things would you HH consider
doing in that case?

1 = Take out a loan from relatives.

2 = Take out a loan from others.

3 = Take out a loan from the bank.

4 = Use microfinance.

5 = Other coping mechanisms:
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C. Changes to household activities

C2 - Driver 2: Imagine that a lot of employment in industry will be available and most people from your village will

move to cities to work in factories.

If this happens, what would you do?

C.2.1 Would you keep on doing the same activities and remain in your village?

Yes=1 No=0

If No go to next

C2.11. Why will you not try to do something
else?

Circle one code

1 =1 don’t have education / skills.

2 = | don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 = can’t sell my land to anyone.

6 = | have a debt.

7 = 1 want to continue what | am doing now.

8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.

10 = | think our current situation will improve.
11 = We will be fine as we are.
12 = It doesn't affect us.

13 = Other reason - please specify .

C2.12. Why will you not try to go somewhere
else?

Circle one code

1 =1 don’t have education / skills.

2 =1 don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.

8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.

10 = | think our current situation will improve.

11 = Other places will be the same.

61



12 = It doesn't affect us.

13 = other reason please specify

C.2. 2. Would you keep doing the same activities you are doing now, but

go somewhere else to do them?

Yes=1 No=0

If No go to next Q

C2.21 Why will you not try to do something
else here?

1 = I don’t have education/skills.

2 =1 don’t know anyone who could help me.
3 =1don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.
8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.
10 = | think our current situation will improve.
11 = We will be fine as we are.

12 = It doesn't affect us.

13 = Other reason — please specify

C2.22 If you move away, would you

1 = migrate temporarily / seasonally from this village.

2 = move permanently.

C2.23 Where would you move to?

Circle one code

51 = Another rural area

52 = Beijing, Guangzhou, Shanghai, other big city
53 = Kunming

54 = Jinghong

55 = Another country (specify )

56 = Industrial zone in another province (specify )
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C2.24. What would you do with your land
here?

Circle one code

1 = I do not own land.

2 = Sell to family.

3 = Sell to company.

4 = Rent to family.

5 = Rent to others.

6 = Keep / have labour.
7 = Keep, not worked on.

0 = Other.

per year in this new setting?

C2.25 How much do you think you would earn

(local currency)

C.2. 3. Would you adjust your current activities here?

Yes=1 No=0

If No go to next Q

C2.31 Would you:

1 = Change a crop.

2 = Change cropping calendar.
3 = Change species grown.

4 = Look for paid labour.

5 = Change or increase economic /
energy / feed crop planting.

6 = Conduct other business.

7 = Reduce family expenses.

setting?

8 =0Others__ .
C2.32 What would you do more of?  (if not applicable = 0) (code)
C2.33 What would you do less of? (if not applicable = 0) (code)
C2.34 What new activities would you start doing? (code)
C2.35 How much do you think you would earn per year in this new (local currency)

C.2. 4. Would you replace your livelihood activities with completely new activities?

Yes=1 No=0

If No go to next
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C2.41. What would you start doing? (code)

C2.42. Would you need to move in order to start doing 0=No
this?

1 = Migrate temporarily / seasonally from this village.

2 = Move permanently.

C2.43. Where would you move to? 51 = Another rural area.

52 = Beijing, Guangzhou, Shanghai, other big city
53 = Kunming

54 = Jinghong

55 = Another country (specify )

56 = Industrial zone in another province

(specify )

C2.44 What would you do with your land here? 1 =1do not own land.

2 = Sell to family.

3 = Sell to company.

4 = Rent to family.

5 = Rent to others.

6 = Keep / have labour.
7 = Keep, not worked on.

0=COthers___ .

C2.45 How much do you think you would earn per year (local currency)

from these new activities?

C2.5 For respondents who indicate they would move:

You said you would move to

C2.51 Why would you move there?

1 = There are jobs available there.

2 = There is land / fishing available there.
3 =1 have family there.

4 = | have friends there.

5 = Other reason — please specify

C2.52 Sometimes things do not work out when you move to
new place. If the life is not good in the place you move to, what
would you do then?

1 = Return here.

2 = Go to some other village / rural area /
where — specify.

3. Go to some other town / where -
specify .
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C2.53 What other things would you HH consider doing in that
case?

1 = Take a loan from relatives.

2 = Take a loan from others.
3 = Take a loan from bank.
4 = Use microfinance.

5 = Other coping mechanisms
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C. Changes to household activities

C6 - Driver 6: Imagine that weather becomes variable and unpredictable (hot and dry...).

If this happens, what would you do?

C.6.1 Would you keep on doing the same activities and remain in your village?

Yes=1 No=0

If No go to next

C6.11. Why will you not try to do something
else?

Circle one code

1 = I don’t have education / skills.

2 = | don’t know anyone who could help me.
3 =1 don’t have money to start a business.
4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now
8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.
10 = I think our current situation will improve
11 = We will be fine as we are.

12 = It doesn't affect us.

13 = Other reason — please specify .

C6.12. Why will you not try to go somewhere
else?

Circle one code

1 = I don’t have education / skills.

2 = | don’t know anyone who could help me.
3 =1don’t have money to start a business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.
8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.
10 = | think our current situation will improve.
11 = Other places will be the same.

12 = It doesn't affect us.

13 = Other reason — please specify
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C.6. 2. Would you keep on doing the same activities you are doing now, but

go somewhere else to do it?

Yes=1 No=0

If No go to next Q

C6.21 Why will you not try to do something
else here?

1 = | don’t have education/skills.

2 = | don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.
8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.
10 = | think our current situation will improve.
11 = We will be fine as we are.

12 = It doesn't affect us.

13 = other reason please specify .

C6.22 If you move away, would you

1 = migrate temporarily/ seasonally from this village.

2 = move permanently.

C6.23 Where would you move to?

Circle one code

51 = Another rural area

52 = Beijing, Guangzhou, Shanghai, other big city

53 = Kunming

54 = Jinghong

55 = Another country (specify )

56 = Industrial zone in another province (specify____ )

C6.24. What would you do with your land
here?

Circle one code

1 =1do not own land.

2 = Sell to family.

3 = Sell to company.

4 = Rent to family.

5 = Rent to others.

6 = Keep / have labour.
7 = Keep, not worked on.

0 = Other.

C6.25 How much do you think you would earn
per year in this new setting?

(local currency)
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C.6. 3. Would you adjust your current activities here?

Yes=1 No=0

If No go to next Q

C6.31 Would you: 1 = Change a crop.

2 = Change cropping calendar.
3 = Change species grown.

4 = Look for paid labour.

5 = Change or increase economic /
energy / feed crop planting.

6 = Conduct other business.

7 = Reduce family expenses.

8 =Others__ .
C6.32 What would you do more of?  (if not applicable = 0) (code)
C6.33 What would you do less of? (if not applicable = 0) (code)
C6.34 What new activities would you start doing? (code)
C6.35 How much do you think you would earn per year in this new (local currency)

setting?

C.6. 4. Would you replace your livelihood activities with completely new activities?

Yes=1 No=0

If No go to next Q

C6.41. What would you start doing? (code)

C6.42. Would you need to move in order to start doing this? 0=No

1 = migrate temporarily / seasonally from this
village.

2 = move permanently.

C6.43. Where would you move to? 51 = Another rural area

52 = Beijing, Guangzhou, Shanghai, other big

city
53 = Kunming
54 = Jinghong

55 = Another country (specify )
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56 = Industrial zone in another province
specify)

C6.44 What would you do with your land here?

1 =1do not own land.

2 = Sell to family.

3 = Sell to company.

4 = Rent to family.

5 = Rent to others.

6 = Keep / have labour.
7 = Keep, not worked on.

0 = Other .

C6.45 How much do you think you would earn per year from
these new activities?

(local currency)

C6.5 For respondents who indicate they would move:

You said you would move to ............ccceeeenennnnn.

C6.51 Why would you move there?

1 = Jobs available there.

2 = Land / fishing available there.
3 = | have family there.

4 = | have friends there.

5 = Other reason — please specify

C6.52 Sometimes things do not work out when you move
to new place. If the life is not good in the place you move
to, what would you do then?

1 = Return here.

2 = Go to some other village/ rural area / where —
specify .

3 = Go to some other town / where -
specify .

C6.53 What other things would you HH consider doing in
that case?

1 = Take a loan from relatives.
2 = Take a loan from others.

3 = Take a loan from bank.

4 = Use microfinance.

5 = Other coping mechanism(s)
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C. Changes to household activities

C11 - Driver 11: Imagine the government announces payments such that you can plant native trees and become a

tree farmer rather than rubber (or other as appropriate) farmer and still maintain your standard of living.

If this happens, what would you do?

C.11.1 Would you keep on doing the same activities and remain in your village?

Yes=1 No=0

If No go to next

C11.11. Why will you not try to do something
else?

Circle one code

1 = I don’t have education / skills.

2 = | don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.

8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.

10 = | think our current situation will improve.
11 =We will be fine as we are.
12 = It doesn't affect us.

13 = Other reason — please specify

C11.12. Why will you not try to go somewhere
else?

Circle one code

1 = I don’t have education / skills.

2 =1 don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = | want to continue what | am doing now.

8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.

10 = I think our current situation will improve.
11 = Other places will be the same.
12 = It doesn't affect us.

13 = Other reason — please specify
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C.11. 2. Would you keep on doing the same activities you are doing now, but

go somewhere else to do it?

Yes=1 No=0

If No go to next Q

C11.21 Why will you not try to do something else here?

1 = I don’t have education / skills.

2 = | don’t know anyone who could help me.
3 =1 don’t have money to start business.

4 = There is no support from government.

5 =1 can’t sell my land to anyone.

6 = | have a debt.

7 = 1 want to continue what | am doing now.
8 = Infrastructure is not available / poor.

9 = Because this is the village of my ancestors.
10 = | think our current situation will improve.
11 = We will be fine as we are.

12 = It doesn't affect us.

13 = Other reason — please specify .

C11.22 If you move away, would you

1 = migrate temporarily/ seasonally from this
village.

2 = move permanently.

C11.23 Where would you move to?

Circle one code

51 = Another rural area

52 = Beijing, Guangzhou, Shanghai, other big
city

53 = Kunming

54 = Jinghong

55 = Another country (specify )

56 = Industrial zone in another province

(specify )

C11.24. What would you do with your land here?

Circle one code

1 =1do not own land.

2 = Sell to family.

3 = Sell to company.

4 = Rent to family.

5 = Rent to others.

6 = Keep / have labour.
7 = Keep, not worked on.

0 = Other.

C11.25 How much do you think you would earn per year in this
new setting?

(local currency)
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C.11. 3. Would you adjust your current activities here?

Yes=1 No=0

If No go to next Q

C11.31 Would you:

1 = Change a crop.

2 = Change cropping calendar.
3 = Change species grown.

4 = Look for paid labour.

5 =Change or increase economic / energy /
feed crop planting.

6 = Conduct other business.

7 = Reduce family expenses.

8 =Other___ .
C11.32 What would you do more of? (code)
(if not applicable = 0)
C11.33 What would you do less of ? (code)
(if not applicable = 0)
C11.34 What new activities would you start doing? (code)

C11.35 How much do you think you would earn per year in this
new setting?

(local currency)

C.11. 4. Would you replace your livelihood activities with completely new activities?

Yes=1 No =0

If No go to next Q

C11.41. What would you start doing?

(code)

C11.42 Would you need to move in order to start doing this?

0=No

1 = migrate temporarily / seasonally from this
village.

2 = move permanently.

C11.43 Where would you move to?

51 = Another rural area
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52 = Beijing, Guangzhou, Shanghai, other big city
53 = Kunming

54 = Jinghong

55 = Another country (specify )

56 = Industrial zone in another province

(specify )

C11.44 What would you do with your land here?

1 =1do not own land.

2 = Sell to family.

3 = Sell to company.

4 = Rent to family.

5 = Rent to others.

6 = Keep/ have labour.

7 = Keep, not worked on.

0=COther___ .

C11.45 How much do you think you would earn per year
from these new activities?

(local currency)

C11.5 For respondents who indicate they would move:

You said you would move to

C11.51 Why would you move there?

1 = Jobs available there.

2 = Land / fishing available there.
3 = | have family there.

4 = | have friends there.

5 = other reason please specify

C11.52 Sometimes things do not work out when you move
to new place. If the life is not good in the place you move to,
what would you do then?

1 = Return here.

2 = Go to some other village/ rural area / where —
specify .

3 = Go to some other town / where -
specify .

C11.53 What other things would you HH consider doing in
that case?

1 = Take a loan from relatives.
2 = Take a loan from others.

3 = Take a loan from bank.

4 = Use microfinance.

5 = Other coping mechanism(s)
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Surveyor notes:

End time

Length (time) of interview

Data Checked By

Data Input By

Data Input Checked By

Spreadsheet File Name

Interviewer initials and signature

Annex 2: Additional questionnaire used in the survey in 2020.

1. Ten years ago, the main cash crops grown by your household were:

a. rubber b.tea c.fruittrees d.rice e. other

2. The main cash crop grown by your family now is:

a. rubber b. tea c. fruit trees:_d. rice e. other:

3. Your family has increased the area under cultivation of in the past decade and the reasons for this are:

4. At the same time, your family has reduced the area under cultivation of and the reasons for this are:

5. Your household's income from cash crops (0 decrease; 1 increase) over the past 10 years and reasons for this

are:

6. Your household income (0 decrease; 1 increase) over the past ten years and reasons for this are:

7. Household expenses (0 decrease; 1 increase) over the past ten years and reasons for this are:

8. For the above changes, are you worried about the future__ (0 not worried;1 worried).

9. If you are worried, why are you worried? What will you do about it? // If not, why not?
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10. In the face of the above changes, will your family (multiple choices):

a. Increase the cultivation of cash crops (fill in the specific crops)

b. Decrease the cultivation of cash crops (fill in the specific crops)

c. Increase the area of farmland such as rice and dry land

d. Decrease the area of farmland such as rice and dry land

e. Increase agricultural machinery input

g. Work more or go out to work

11. If the price of rubber continues to fall, you will (multiple choices):

a. Continue to plant and stop cutting rubber

b. Continue the regular planting and production of rubber

c. Cut down part of the rubber and plant_(fill in the specific crops) instead

e. Cut down all rubber and plant_(fill in the specific crops) instead

f. Rent out the land

g. Sell the land use rights

12. If the price of rubber starts to recover, you will (multiple choices):

a. Strengthen rubber inputs and production

b. Continue regular rubber cultivation and production

c. Buy land to grow rubber

e. Rent others' land to grow rubber

f. Switch to rubber and increase the area of rubber

g. Not increase the area

13. What changes have you seen over the past ten years in the village where you live?

a. Increasing number of cars

b. Increase in buildings

c. Decrease in traditional wooden houses

d. Increasing number of smart phones

e. Increase in rubber areas



f. Decrease in rubber areas

g. Increase in cash crop types

h. Decrease in rice cultivation

i. More and more young people go to work outside

j. Less/more/no change in edible wildlife

k. Fewer/more/no change in mushrooms in the forest

|. More/less/no change in people coming to the village to promote forest/wildlife conservation
m. Other

14. You believe the area of natural forest near your village is:

a. increasing b. decreasing C. quite good now

15. You believe the area of rubber forest near your village is:

a. increasing b. decreasing c. now is fine

16. You think the area of natural forest near your village is:

a. more b.less c.aboutthe same:___ (Please state the approximate amount)

17. Is there any of the following forms of protected or forbidden places (which are commonly called Dragon Hill) near

your village (multiple choices)?

a. Male Dragon Mountain / Land b. Female Dragon Mountain c. Yin Mountain
d. Grave Mountain/Burial Ground e. Dragon Forest f. Sacred Ground

g. Sacred mountain h. Sacred tree i. Temple forest

18. Why do you want to protect these places?

a. Taught by the village elders

b. Taught by temple Buddha

c. That's what people have been doing all the time

d. It's said that people protecting these places will be protected by the gods
e.Other

19. What kind of religious or ritual activities would you conduct at these Dragon Mountains?

20. Which of the following daily activities are allowed at these Dragon Mountains?
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a. Cutting firewood  b. Collecting firewood

c. Picking herbs  d. Picking mushrooms/fruit

e. Picking honey  f. Other

21. Which of the following activities are not allowed on these Dragon Mountains?

a. Cutting firewood  b. Cutting trees  c. Picking herbs

d. Picking mushrooms/fruit e Picking honey

f. Hunting  g. Other

22. What are the rules other than the above permitted or disallowed activities?

23. Who made these rules?

a. Village rules / village regulations

b. The respected village elders

c. These were handed down from the ancestors.

d. Village committee  e. Other

24. What are the punishments for breaking these rules?

25. Who will enforce these punishments?

a. Village committee  b. Clan elders/respected elders  c. Other

26. What kind of rituals are conducted each year on Dragon Hill? And who will participate in?

27. Compared with forests around, the forests of Dragon Hill are _ .

a. Better b. worse c. about the same

28. What is the basis for you to judge one forest is better or worse than another?

29. Do you think the forests of your Dragon Hill are better than the forests of the nearest reserve and why?
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