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Abstract

:

The non-farm sector is critical in supporting sustainable economies, alleviating poverty, and improving human well-being. However, the drivers of non-farm income and how it impacts income inequality remain underexplored, especially in alpine regions worldwide. Herein, we conducted face-to-face interviews using semi-structured questionnaires with 665 herder households across 54 villages in North Tibet from 2018 to 2020. We assessed the role of non-farm income in household economies and explored the determinants of household income using basic statistical methods, Gini coefficient analysis, and mixed-effects modeling. Our results showed that non-farm income accounted for approximately 80% of the total household income. It contributed to lower income inequality in rural North Tibet, with government subsidies playing a more vital role than wages and business income in this reduction. Results indicated that the number of migrant workers was the most significant positive predictor of both non-farm income and total household income, whereas livestock units dominated farm income. Given the modest contributions of livestock-derived income (~5%) and wage and business revenues (~18%) to overall earnings, this study suggests that policies should primarily focus on strengthening rural livestock husbandry. Simultaneously, it is imperative to foster environments that encourage entrepreneurship and non-farm activities and to expand access to skill-based training. Such initiatives and measures are essential for diversifying livelihood strategies and improving resident welfare in North Tibet.
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1. Introduction


Non-farm income has increasingly been recognized as a vital component of rural economies, offering significant diversification of livelihoods beyond traditional agriculture [1,2,3]. This source of income encompasses revenues from activities not directly related to agriculture, such as wage employment, self-employment, and remittances [4,5,6]. As agricultural economies face mounting pressures from global market fluctuations and environmental changes, the strategic importance of non-farm income intensifies [7]. Non-farm income not only diversifies their economic base but also provides stability against agricultural risks, contributing significantly to poverty alleviation, food security, and sustainable livelihood, especially in rural areas of developing countries [8,9,10,11].



The transformative role of non-farm income has been highlighted in global rural development [12,13]. Some studies have shown that non-farm income plays a substantial positive effect in increasing rural household income [14,15,16]. For instance, nearly 60% of rural household earnings were from non-farm income in regions with limited agricultural productivity in India, significantly reducing the incidence of poverty [17]. Similarly, in parts of sub-Saharan Africa, non-farm employment has been linked to improved household food security and reduced environmental degradation, as households are being less dependent on farming practices [18,19]. In addition, participation in non-farm activities has led to a positive spillover effect, enhancing farm productivity and improving environmental conservation [11,20]. However, Holden et al. [21] have identified negative impacts of non-farm activities on the environment, such as land degradation through erosion, which can impair livelihood sustainability. Such varying effects in various contexts could contribute to regional disparity in rural economic development.



In China, the largest developing country, the share of non-farm income has remarkably changed with rapid urbanization and industrialization over the past four decades [22]. While numerous studies have reported that nonfarm income can drive poverty reduction and income growth in rural areas, it often coincides with widening income inequality among rural residents [23,24]. Inequality is considered higher in rural areas than in cities, with higher value in the middle and western regions compared to the eastern region [25,26]. Contrastingly, various reports have highlighted China’s success in alleviating rural poverty and reducing inequality through diverse forms of non-farm income [2,27]. Senadza [28] has found that non-farm self-employment income decreased income inequality, while non-farm wage income elevated income inequality. Moreover, some effective policies in rural China in the last 20 years have reduced income inequality and narrowed regional gaps [29].



Furthermore, a large body of literature has explored the drivers of households’ participation in and returns to various non-farm activities. Much evidence underscores that access to land and the level of education are fundamental in determining non-farm income worldwide [9,30]. For example, households confronted with land supply constraints are more likely to migrate. Moreover, households with formally educated heads are 11% more likely to engage in wage-earning non-farm activities [27,31]. As key drivers of non-farm income may be context-specific, caution must be taken to avoid assumptions of universal outcomes. The importance of heterogeneity has been emphasized in policy formulation and implementation to ensure inclusivity and maximize the potential of non-farm income for rural development [32,33,34].



Tibet, known as the “roof of the world”, is located in the southwest of China [35]. It is one of the most typically impoverished regions, where enhancing earnings and rural development is closely tied to the achievement of the United Nations’ Sustainable Development Goals (SDGs) [36]. However, little was known regarding the role of non-farm income in household economics and its determinants in this region. Although China has achieved a big victory in poverty alleviation, it is widely acknowledged that the disparity in household income between the western plateau and the eastern coastal region is obvious [37,38]. Under the context of rural revitalization, livelihood-focused research in impoverished areas is beneficial to provide a more direct and intuitive basis for policy optimization. To date, assessments of livelihood strategy and sustainability have received increasing attention in this area [10,39]. Quantitative analysis, however, regarding household livelihood outcomes like non-farm income is still lacking. Understanding household income sources and their roles and determinants is essential for crafting policies that address obstacles to sustainable economic growth in rural areas.



Given livestock husbandry is the primary industry in North Tibet, we first hypothesize that livestock-related income contributes substantially to total household income; The second and the third hypotheses are that non-farm income improves the local income inequality, and rangeland area may be the key driver influencing non-farm income, respectively. To test these hypotheses, we conducted a household survey through semi-structured face-to-face interviews from 2018 to 2020 to acquire 665 effective economics and livelihoods household data. The objective of this study is as follows:



	(1)

	
examine the role of non-farm income in household economies;




	(2)

	
assess the effect of non-farm income on household income inequality;




	(3)

	
explore the determinants influencing the variability of non-farm income.







By addressing these research questions, this study may deepen our understanding of the present and prospective role of non-farm income in rural revitalization, particularly for mountainous and impoverished communities in China and beyond.




2. Materials and Methods


2.1. Study Area


North Tibet is called ‘Changtang’ (29°53′~36°32′ N, 78°41′~92°16′ E) as well [40,41] by local herders in the Tibet Autonomous Region (Xizang) of China (Figure 1). Changtang covers an area of about 600,000 km2 and has an average altitude of over 4500 m a.s.l [10,42]. Due to the high altitude, winters are frigid and Arctic-like regardless of latitude, while summers are warm but not lengthy, and storms with hail may occur at any time of year. The typical annual temperature falls below zero degrees Celsius [10,42]. Permafrost and seasonal permafrost are therefore developed widely. Mean annual precipitation displays an obvious spatial pattern, decreasing from southeast (>500 mm) to northwest (<100 mm) [43]. Along this gradient, alpine grassland dominant species vary from Kobresia pygmaea C.B. Clarke in the alpine meadow (AM), Stipa purpurea Griseb in the alpine steppe (AS), to S. purpurea and S. glareosa P. Smirn in the desert steppe [44,45]. Local herders rely on forage-based livestock husbandry for their livelihoods. Farming enterprises are rarely found other than livestock and dairy products processing factories. As of 2019, over 0.63 million nomads lived in Changtang [10]. In contrast to many other nomadic communities, the Changtang does not face pressure from settled farmers since almost all the lands they inhabit are inhospitable to farming [46]. Currently, other agricultural farming potentials in this region are inadequate.




2.2. Data Collection


A semi-structured questionnaire was designed to acquire data about household economics and livelihoods. A random sampling approach was employed for interviewing 697 households from 54 villages of 19 counties across North Tibet, including 1 county in Lhasa, 7 counties in Ngari, and 11 counties in Nagqu. A household survey was conducted via a face-to-face interview with the help of Tibetan undergraduates during 2018–2020. In most cases, the household head was the person invited to participate in the interview. If not available, other family members who know much more about the basic characteristics of their family would be the interviewee. The household-level data included detailed information regarding household demographics, available grassland area, livestock assets, physical assets, economic activities, and income. Our study focused on rural households with non-farm activities and the incomes from these activities. The income data were based on household members’ actual situation of their income last year before the survey. In addition, we also collected village-level data on the grassland coverage (i.e., NDVI). After completing data collection, processing, and checking, some data with missing records and extreme outliers (the highest and lowest incomes) were removed. Out of the original 697 sample households, the analyses were finally conducted on 665 households that completed all surveys. The effective questionnaires accounted for 95.7% of the total samples surveyed. Our household survey focused on representative villages of all counties in North Tibet and was therefore considered to be representative and suitable for further statistical analysis. Definitions and statistical summaries of variables applied in this study are presented in Table 1.




2.3. Statistical Analysis


The analysis of household income patterns was conducted first. The percentage of households with five income sources and their income contribution was summarized. Next, income quintiles were determined by ranking households in terms of their total income and then subdividing those households into five groups, for each village, with the highest income falling in at “quintile 5” and the lowest income falling in at “quintile 1”. All households surveyed from 54 villages were further aggregated to generate 5 complete Quintile groups, as shown in Table 2. We then performed statistical analysis at the income group level as well. The between-group differences were detected by Kruskal–Wallis and Duncan’s post hoc tests [47]. Contributions of farm and non-farm income to the total household income were identified at the income quantile level. Additionally, we employed the Gini coefficient of various income sources to test income inequality across North Tibet. Xie et al. [48] adopted the Gini coefficient to evaluate income inequality in China in 2012, arguing that the rural-urban divide was one of the most significant factors resulting in high income inequality. The Gini coefficient can be defined as [49]:


  G i n i = 1 −     ∑  i = 1   n        x   i + 1   −   x   i           y   i + 1   −   y   i        



(1)




where n is the number of households, x is the cumulative proportion of households up to the ith household, and y is the cumulated proportion of income for the identical households i.



The Gini coefficient is a widely used measure of inequality, with a range from 0 to 1. A Gini coefficient of 0 means all households get the same share. In contrast, a Gini value of 1 indicates total inequality, when one unit has all of the resources. Plus, the Lorenz curve as a visual tool was used to display and further analyze the inequality.



To evaluate the effect of non-farm income on income inequality across various grassland types, we analyzed the disparities between AM, AS, and DS in terms of pure farm income and total household income. Note that when we examine the impact of non-farm income on rural income inequality (i) we assume non-farm income as an exogenous transfer to the overall income and proceed to decompose the Gini index; (ii) we assume non-farm income as a potential substitute for farm income and simulate family income.



Finally, we selected the mixed-effects model to explore the determinants of income generation, due to its ability to account for random effects of the intercept, hence controlling for unobserved variations across resident groups. Depending upon a priori knowledge, we believed that household income is primarily affected by the existing condition that includes human capital, natural capital, physical capital, and social capital (see also Table 1). The equation can be written as [50]:


    y   i j   =   β   0   +   ∑  k = 1   n      β   k     x   i j k     +   μ   j   +   ε   i j      



(2)




where yij is household income (here refers to non-farm income or farm income or total household income) for the ith household in the jth resident group, and xijk is the kth predictor for that household. Fixed effects of the intercept and the independent variables are captured by β0 and βk, respectively, with βk corresponding to xijk. Random effects at the household level and the community level are captured by εij and μj, respectively. All statistical analyses were conducted using R version 4.0.3 [51].





3. Results


3.1. Socioeconomic Profile of the Sample Households


Population, available land, livestock, and income constituted the basic socioeconomic characteristics of a herder household. In North Tibet, the average value of the household size of the interviewed herder was 5.3 persons per household. For these families, their average available area of the rangeland for grazing was 505.5 ha. The mean reported value of livestock number (mainly yak, sheep, and goats) was 151.1 SSU. The annual total income per household was 34,557.9 RMB. In terms of income per capita, the value was 6925.8 RMB (Table 3).




3.2. Household Income Source and Its Contribution


Household income could be divided into farm and non-farm income. The average farm income was lower than non-farm income, and there was a greater relative income disparity across households (Figure 2A). Our analyses indicated almost all households had a non-farm income source. By contrast, households that earned income from farm sources were less than sixty percent (Figure 2B). Specifically, non-farm income consisted of subsidy, wage, and business income, while farm income involved the revenue from livestock and agricultural byproducts. The proportion of families who got subsidy income exceeded 99.6%. The percentage of earnings generated from byproducts was 55.4%. Herder households had little engagement in several economic activities related to alternative sources of income, such as wages, livestock, and business. The corresponding proportions of households were 34.0%, 14.1%, and 5.5%, respectively (Figure 2B).



In North Tibet, it has been observed that non-farm income outweighs farm income, thereby making a substantial contribution to the entire household economy. Based on a sample size of 665 households, it was found that, on average, 80.6% of the total income per household was derived from the non-farm income sector, with the remaining 19.4% attributed to farm income. More specifically, the subsidy accounted for the majority share, exceeding 60% of the total. The figures for wages, byproducts, livestock, and business were 15.4%, 14.3%, 5.1%, and 2.8%, respectively (Figure 3).




3.3. Comparison of Non-Farm Income and Contribution by Income Category


At the income quantile level, the between-group differences in non-farm income were found to be statistically significant (all p ≤ 0.01, Figure 4). The proportion of non-farm income within the total household income exhibited a decline as family income rose. However, it continued to play a major part in all income categories, with percentages ranging from 91.2% in the low-income group to 74.2% in the high-income group (Figure 5).



In terms of income streams, except for the high-income group, there was a consistent income pattern observed. Subsidy emerged as the primary source of income, followed by byproducts, wages, livestock, and business income, in general (Figure 6). Nevertheless, subsidies are the second most substantial source of income for the high-income group, with wage income being the primary contributor (Figure 6).




3.4. Effect of Non-Farm Earnings on Income Inequality


We measured income inequality in North Tibet by the Gini coefficient and Lorenz asymmetry coefficient. The Gini coefficient of non-farm income was 0.46, much lower than that of farm income (0.80). The overall income had the lowest Gini coefficient, at 0.43, indicating that non-farm income played a positive role in bridging the total household income gap (Figure 7). Regarding the Gini coefficients of non-farm income sources, the indices for the subsidy, wage, and business were 0.35, 0.86, and 0.96, respectively (Figure 8A). Despite varying degrees, all non-farm income sources were found to reduce income inequality (Figure 8B). The Lorenz asymmetry coefficients for the farm and the non-farm income were less than 1, indicating that poor households contribute most to the inequality. On the contrary, the number was greater than 1 for the total household income, indicating that income inequality was primarily due to the few top households (Figure 7 and Figure 8).



At the grassland type level, the effect of non-farm earnings on income inequality was evaluated by comparing the difference between only farm income and total household income across AM, AS, and DS in North Tibet. Analysis showed that farm income in AM was significantly higher than those in AS and DS, with no evident disparity between AS and DS (p < 0.001, Figure 9A). However, pronounced differences in total household income between AM, AS, and DS were not discovered (p = 0.62, Figure 9B).




3.5. Determinants of Household Income in North Tibet


The mixed effect model revealed the effects of the underlying factors on generating non-farm income (subsidy, wage, and business), farm income (livestock and byproducts), and total household income. As shown in Table 4, NMW was statistically significant and the most influential variable in determining the variation of the non-farm income, followed by HS, RAA, NCM, and LA (columns 2 and 3). Likewise, these factors affected total household income as well to a similar degree, except for LA (columns 6 and 7). It was a critical and positive factor in influencing farm income (columns 4 and 5). Overall, a noticeable and identical output was that the RAA consistently had a significant impact on three response variables of household economies, despite the different directions (columns 3, 5, and 7). In addition, HDR exerted a marginal significance or a significant but weak effect on farm income and total household income, respectively (columns 5 and 7).





4. Discussion


Our results contradict our first hypothesis. In our case study, the farm income merely shares a minor proportion of household economies, whereas the non-farm income is a major contributor that shares over 80% of household income. Moreover, non-farm incomes dominate household economies in all five income groups. The findings are consistent with previous studies, highlighting the importance of non-farm work for household livelihoods in rural areas of developing countries [16,52]. In China’s plains, for example, most rural households rely on non-farm sources of income, sharing about 70% of total household income, more than that from agricultural activities [14,50]. However, compared with other regions worldwide [4,13], the proportion of non-farm income in North Tibet is much higher. For instance, the share of non-farm income is about 15% in Pakistan near our study area [53]. One reason can be due to the policy intervention because herder households have received subsidies each year in China since 2011. The subsidy income can account for approximately 60 percent of total household income (Figure 3), which is greater than the plain areas of China, likely due to the vast differences in agricultural land. Additionally, Davis, et al. [54] postulate that the shift, in which non-farm income sometimes exceeds farm-based income, is attributed to the diversification strategies adopted by rural households in response to fluctuating agricultural earnings and market uncertainties. According to Mohammed et al. [3], such diversification, primarily into the non-farm sector, acts as complementary risk-spreading strategies, safeguarding rural households from potential climate shocks and providing additional avenues for economic upliftment. In the context of China, preliminary findings indicate a similar trend [26,55]. The expansion of local industries and increased access to regional markets has driven a rise in non-farm income, making it a pivotal component of the rural economy [56]. Yet, it is essential to approach these transitions with caution, ensuring that the growth in non-farm sectors complements, rather than competes with, traditional farming practices [57].



These findings support our second hypothesis, indicating that non-farm income contributes positively to the reduction of rural income inequality. Not in line with our result, however, much previous research in Africa reported that the increasing share of non-farm income in total income widens inequality [58,59]. In other words, the inequality-inducing effect is driven by government transfer wage income or self-employment income, as the proportion of non-farm income to total income was higher for upper-income households than for impoverished households. A common explanation for the higher likelihood of individuals from more affluent families engaging in non-farm employment is that such pursuits need a certain level of wealth and educational attainment to make a success [6]. However, our finding shows a reverse pattern, in which non-farm income has the largest ratio in the low-income group (Figure 5). Consequently, as suggested by this study, non-farm income narrows income inequality in North Tibet, consistent with findings in other regions in China [27,60]. This discrepancy can be attributed to the following two reasons. First, not all rural residents can seamlessly transition to or benefit from non-farm employment. Factors like local policy, demographics, or social networks can act as entry barriers [61]. For example, in our study, wages and business had a minor positive effect on the distribution of farm income. Compared to them, policy subsidies contributed more to the reduction of income inequality (Figure 8B). Second, non-farm activities might cluster in certain areas due to infrastructure, market access, or other advantages. Regions with such clusters might experience significant income growth, while areas without them remain marginalized, leading to spatial income inequalities [62]. Given the mix of findings, the present study highlights how crucial it is to examine the role of the non-farm sector in different regional settings.



The third hypothesis is not accepted according to our findings. We found that access to land is a relatively crucial variable for household economies, whereas education level plays an insignificant role in determining household income (Table 4). At first, results suggested that RAA exerted a significantly positive impact on non-farm income and total household income while exhibiting a negative influence on farm income. A study conducted in Sichuan and Shaanxi supports our conclusion [48]. This is not surprising because land ownership in many societies is not merely an economic asset (e.g., as collateral to access credit or lease it out to access revenue) but also a marker of social status, identity, and cultural significance [63,64,65]. In such contexts, land can influence non-farm opportunities in more nuanced ways. For instance, a land-owning household might possess social capital or respect, which can translate to better non-farm business relationships or partnerships [63]. Furthermore, most herder households in North Tibet have a steady stream of non-farm income from subsidies based on rangeland size [66]. Second, concerning the aspect of education, our finding coincides with the conclusions drawn by Wedgwood [67], who claimed that the impact of education on household income improvement was not obvious or uncertain. Yet, previous studies have shown that a higher degree of education is associated with an increase in family income [31,68]. A plausible explanation might be that the educational level in North Tibet was much lower in comparison to other studies, failing to gain many potential benefits.



Importantly, results showed that NMW is the critical variable affecting non-farm income and total household income, aligning with prior empirical analyses [27,50]. This discovery may be attributed to one or multiple causes as described below. The first is that migrant workers, finding employment in urban or abroad, often send a portion of their earnings back home. These remittances can significantly bolster household income [69]. The second is that migration facilitates the diversification of household income sources, reducing dependence solely on agriculture. This can be especially beneficial in years with poor agricultural returns due to climatic events or market volatilities, providing a safety net for the household [70]. The last is that as more workers migrate, there might be a relative scarcity of labor in the rural areas, which could push up local agricultural wages. This can benefit those households that still have members engaged in farm activities [71]. In addition to NMW, HS is also positively correlated with non-farm income and family total income, implying that larger households have the potential to accumulate greater family wealth, hence reducing the likelihood of falling into poverty [68]. Furthermore, note that LA positively and significantly impacts household farm income, while concurrently exerting a negative influence on non-farm income simultaneously. This implies that growth in livestock units encourages herder households to engage in livestock industry rather than non-farm activities. However, the share of income from livestock (5.1%) in total household income remains very low (Figure 3). Thus, the great challenge is how to effectively increase livestock income and non-farm income, and finally household income.



Although this study evidenced the role of non-farm income and the key factors of household economies in a unique and remote pastoral highland, it has some limitations. First of all, in measuring income, the classification of various sources of non-farm and farm income is distinguished mainly depending on Haggblade et al. [13] and Hogarth et al. [47]. It may vary, however, due to different reasons in comparable research papers. Secondly, we have to admit that our study does not contain every income source in a family. Other income from social interaction such as gift in analysis is not included because the related data is sparse or lacking. We do not consider the expenditure and thereby demonstrate the total net income as well. Thirdly, the method we used to assess the effect of non-farm income on inequality borrows from the World Bank [60], which allows us to compare the Gini index of the farm income with that of the observed income (the total income including one or all non-farm income). Though this approach provides a direct measurement and comparison, non-farm income is regarded separately from farm income and viewed more as a transfer of income. Thus, these facts should be noted and well understood, especially when conducting comparative analysis. Even so, we believe that this work has significant implications for optimizing policies concerning the growth of rural income and the reduction of inequality in North Tibet.




5. Conclusions


In this study, semi-structured interviews were conducted face-to-face with 665 households over three years (2018–2020). The primary objective was to discern the significance of non-farm income within the household economies of North Tibet and to explore its socioeconomic determinants. The results indicated a minor role of farm income, which encompassed earnings from livestock and agricultural byproducts, in shaping household livelihoods. Conversely, non-farm income emerged as the predominant financial source, with subsidies from the central Chinese government constituting a significant portion of this income stream. Furthermore, our findings indicate that non-farm income serves as a mitigating factor for income disparities among herder households and alpine grassland types in North Tibet. Notably, compared with wage and business-related income, subsidies appear to have a more pronounced effect in mitigating income inequality. In addition, we discovered that NMW was the most influential variable in regulating non-farm income and total household income, whereas LA had the greatest effect on farm income. It is worth noting that the cumulative contributions of wages, business revenues, and livestock-derived income to overall earnings remain modest. As a consequence, we advocate for government-led interventions, emphasizing the enhancement of vocational training, skill development, and the fostering of an environment conducive to entrepreneurship and non-farm ventures. Simultaneously, a robust promotion of animal husbandry is essential, aiming to broaden the spectrum of livelihood opportunities and elevate the overall well-being of North Tibetan residents.



Understanding the dynamics of non-farm income may guide policymakers in formulating inclusive policies that address the needs and challenges faced by different segments of the rural population. Although this study systematically analyzed the household incomes and quantified individual proportion, there remains an imperative to delve deeper into the nuances of non-farm income dynamics. Prospective research endeavors might consider dissecting the heterogeneity of non-farm income streams across varied geographical and national contexts, probing into the gendered aspects of non-farm income, critically examining the sustainability and resilience of such activities in the long run, and assessing the divergent impacts of non-farm income on an array of social and economic outcomes.
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Figure 1. Location of households surveyed in North Tibet. 
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Figure 2. The mean of household income and the percentage of households for various income in North Tibet. (A) Average values of non-farm income and farm income and total household income, (B) Income sources and the share of households that include them. 
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Figure 3. Income contribution of household income sources in North Tibet. 
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Figure 4. Differences in non-farm income between various income groups in North Tibet. 
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Figure 5. The proportion of non-farm income and farm income among different income groups in North Tibet. 
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Figure 6. The proportion of income component structure among different income groups in North Tibet. 
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Figure 7. Lorenz curve of household income classification. The diagonal is the line of perfect equality. The first and second numbers presented in parentheses are the Gini coefficient and Lorenz asymmetry coefficient, respectively. Lorenz asymmetry coefficient was used as a supplement to the Gini coefficient. The poor households contribute most to the inequality if it is less than 1. Correspondingly, if the value is more than 1, the inequality is primarily due to the few wealthiest households. When the Lorenz asymmetry coefficient = 1, the Lorenz curve of the assemblage is symmetric. 
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Figure 8. Lorenz curve of income source classification and comparison. (A) The Gini coefficient of the total household income and its five income sources, (B) Comparisons of between pure farm income and sum of pure farm income and three types of non-farm income. The diagonal is the line of perfect equality. The first and second numbers presented in parentheses are the Gini coefficient and Lorenz asymmetry coefficient, respectively. 
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Figure 9. Analysis of household income difference between grassland types in pure farm income and total household income in North Tibet. (A) Differences in pure farm income between alpine grassland types, (B) Differences in total household income, the sum of pure farm income and non-farm income, between alpine grassland types. 
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Table 1. Description of the variables and associated information used in this study.
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	Variable
	Acronym
	Category
	Description





	Byproducts income
	BYI
	Financial capital (Farm sector)
	Incomes from agricultural byproducts such as dairy products, fur, and fungus;



	Livestock income
	LI
	
	This part merely includes income from the sale/consumption of livestock assets.



	Subsidy income
	SI
	Financial capital (Non-farm sector)
	Government payment that provides transfers of money to the farm sector translates into increased economic well-being of farm families;



	Business income
	BUI
	
	Business income includes cash income from self-employment, but does not include income from the household’s own farm or livestock husbandry;



	Wage income
	WI
	
	Cash from any kind of paid employment, including income from farm-based employment activities.



	Household size
	HS
	Human capital
	Household members include all individuals regardless of whether they currently reside in the household;



	Household education level
	HE
	
	Mean of schooling years of labor in a family;



	Household sex ratio
	HSR
	
	The ratio of household male to female;



	Household dependency ratio
	HDR
	
	The ratio of the number of household laborers to non-labors (age < 16 and age > 65).



	Rangeland available area
	RAA
	Natural capital
	Rangeland area for grazing (ha),



	Livestock assets
	LA
	Physical capital
	Number of standard sheep units owned by household;



	Physical assets
	PA
	
	The total value of household productive and living facilities and instruments as well as transportation (RMB, yuan).



	No. of regular staff
	NRS
	Social capital
	Number of regular staff per household in social organizations;



	No. of migrant worker(s)
	NMW
	
	Number of out-of-village migrant worker(s) per household;



	No. of cooperative member(s)
	NCM
	
	Number of cooperative member(s) per household in a village.










 





Table 2. Quintile determination matrix according to the total income of herder household in North Tibet.
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	Quintile 1
	Quintile 2
	Quintile 3
	Quintile 4
	Quintile 5





	Village 1 20%
	Village 1 20%
	Village 1 20%
	Village 1 20%
	Village 1 20%



	Village 2 20%
	Village 2 20%
	Village 2 20%
	Village 2 20%
	Village 2 20%



	Village 3 20%
	Village 3 20%
	Village 3 20%
	Village 3 20%
	Village 3 20%



	
	
	
	
	



	Village 52 20%
	Village 52 20%
	Village 52 20%
	Village 52 20%
	Village 52 20%



	Village 53 20%
	Village 53 20%
	Village 53 20%
	Village 53 20%
	Village 53 20%



	Village 54 20%
	Village 54 20%
	Village 54 20%
	Village 54 20%
	Village 54 20%










 





Table 3. Basic socioeconomic characteristics of the sample household in North Tibet.
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	Item
	Mean (SD)
	Unit





	Household size
	5.3 (2.4)
	Person



	Rangeland available area
	505.5 (671.8)
	Ha



	Livestock
	151.1 (148.0)
	Standard sheep unit



	Total income per household
	34,557.9 (36,915.3)
	RMB (yuan/year)



	Total income per capita
	6925.8 (7999.1)
	RMB (yuan/year)







Source: household survey. N = 665. Note that 1 RMB = 0.145 $ or 0.127 €in 2020.













 





Table 4. Variables determining income generation of herder households in North Tibet.
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Variable

	
Non-Farm Income

	
Farm Income

	
Total Household Income




	
Coef. (SE)

	
p-Value

	
Coef. (SE)

	
p-Value

	
Coef. (SE)

	
p-Value






	
HS

	
0.69 (0.11)

	
0.000 ***

	
0.65 (0.58)

	
0.260

	
0.69 (0.10)

	
0.000 ***




	
HE

	
−0.01 (0.04)

	
0.873

	
−0.01 (0.20)

	
0.976

	
−0.03 (0.04)

	
0.379




	
HSR

	
0.03 (0.03)

	
0.229

	
0.12 (0.14)

	
0.376

	
0.01 (0.02)

	
0.544




	
HDR

	
0.02 (0.02)

	
0.380

	
0.15 (0.09)

	
0.103

	
0.04 (0.02)

	
0.008 ***




	
RAA

	
0.40 (0.03)

	
0.000 ***

	
−0.35 (0.19)

	
0.072 *

	
0.21 (0.03)

	
0.000 ***




	
NRS

	
−0.03 (0.11)

	
0.768

	
−0.03 (0.55)

	
0.958

	
0.05 (0.09)

	
0.577




	
NMW

	
1.05 (0.07)

	
0.000 ***

	
0.38 (0.37)

	
0.308

	
0.87 (0.06)

	
0.000 ***




	
NCM

	
0.22 (0.09)

	
0.018 **

	
0.11 (0.48)

	
0.824

	
0.16 (0.08)

	
0.057 *




	
LA

	
−0.04(0.02)

	
0.046 **

	
0.47 (0.10)

	
0.000 ***

	
−0.01 (0.02)

	
0.722




	
PA

	
−0.01 (0.01)

	
0.243

	
0.05 (0.06)

	
0.385

	
0.01 (0.01)

	
0.281








Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Acronym: HS-household size, HE-household education, HSR-household sex ratio, HDR-household dependency ratio, RAA-rangeland available area, NRS-number of regular staff, NMW-number of migrant workers, NCM-number of cooperative members, LA-livestock assets, PA-physical assets. Details can be found in Table 1.
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