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Abstract

This study investigates rural income diversificatirneasures. Applying rural household survey
data in China, we utilize OLS and quantile reg@s$d compare the effects from various rural
diversification measures on household income. @ugults indicate the high importance of
using a two-dimensional rather than a one-dimemioeasure of diversification in empirical
analyses, at least in the rural China case. Ambaegtwo-dimensional indexes, the strong
consistency of the quantile patterns between incanagediversification, and the plausibility of
changes in these relationships, suggest that amy adnthe diversification measures is
acceptable in the relevant studies.
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1. Introduction

Most rural households in developing countries ar@engoing the process of diversifying their
income sources. Unlike investment portfolios inafice that diversify for minimizing risks,
rural income diversification primarily targets leatiutilizing the extant production resources
and increasing household income. Despite extemssaeission on the motivation or effects of
rural income diversification, the extant literatlmeks well-established conventions on the use
of indicators to capture observed rural income idifeation.
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Approaches used to quantify diversification candbeded into two groups. One group
contains one-dimensional indexes, which includeécetdrs that count the number of business
activities or evaluate changes in the volumes fiémint divisions. The other group measures
diversification based on two dimensions that cossiagbth the number of areas of activities
and their relative volumes of turnover. Do these twoup diversification measures equally
reflect rural diversification? The purpose of tkisidy is to evaluate various diversification
measures and provide guidance in choosing the ppate ones.

2. Measures of rural income diversification

In agriculture, one-dimensional attempts to qu&niificome diversification alternatives
available for rural areas have focused on the asitom of non-farm income’s share of total
household incomélock and Webb, 2001; Davis et al., 2010; Lanjo@ujzon, and Sparrow,
2001) The assumption in these studies is that a highare of non-farm income amounts to
higher income diversification and less vulnerapitd earning shocks from specific sources of
revenue. Another branch of studies has adoptedon®re of two-dimensional indexes, such
as the complement of the Herfindahl-Hirschman indée Berry index, and the entropy
measure of diversificatiofMishra, et al., 2010; McNamara and Weiss, 2005)

The above diversification indices can be expredsethe general form developed by
Hannah and Kay (1977)

D=]| ;-‘zls]-“]l/(l_a) foro > 0anda # 1 (1)
where D is the diversification indes, is the share of thg" income source, and is the
number of income sources. represents the diversification parameter thatroetes the
weight of the number of income sources versus tlemmess in the distribution of income
share. The higher the value, the greater is the emphasis on the disiibuof income
shares. The upper limit value of the index for anyalue is the number of income sources,
and the lowest limit is one. The lower value occwigen a given household has only one
source of income, and the upper value occurs drtlyei shares are equal across all income
sources.

Specifically, o = 0 measures diversification by simply counting thenber of income
sources. Wheru approaches 1, the index becomes the entropy (g calculated as

Yi=1Sjin (1/s;). When o =2, the index becomeS/Z}‘zlsj2 or the inverse of the

Herfindahl-Hirschman index. The revised formatlf Herfindahl-Hirschman index becomes
the Berry index,Dg =1—37_, s?. More recently, Gineviius (2009) proposes a new

diversification indicator I);) that stresses the changes in the number of wedeiacome
1
n 1-Smax?

j=1 1—Sj

sources. The Ginetius index is expressed @ =1 — with s,,,, representing

the largest income share.
For a rural household with a single income souie= Dg = Dg = 0, and the larger the
value of the diversification index, the greatethe number of diversified income sources in
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the business.

3. Model and data

Our focus here is to compare the effects of thepeesve diversification indexes on a
regression of rural household income against diegition and other control variables, in
order to determine which index is appropriate t@.USLS and quantile regression are
conducted to make the comparisbns

E(YllDqu) =+ ﬂDl + VXL (2)
(YllDlle) = a; + ﬁTDi + V‘L'Xi where t € (0,1) (3)

whereY; denotes household income from farm and non-fartivitees. D; represents rural
diversification, 8 and g, reflect their marginal effects at the mean ardifedrent quantilesd)

of household income, respectively; is a vector of control variables, including agender,
education of the household head, labour capaaibgyzction assets, operating land, and the
dummy variables representing self-employed busiaesshousehold locations. Similarly,
andy, are their corresponding coefficient vectors.

The data used in this study are from a rural hoaisesurvey sponsored by the Hongkong
and Shanghai Banking Corporation Limited (HSBC}Y earried out by Tsinghua University in
China. The cross-sectional survey was conducte200¥ and 2008 with 2,782 household
observations spread over 12 provinces in Chinaedams the geographical location, the
provinces of Inner Mongolia, Liaoning, Jilin, aneitdngjiang are grouped into the northern
area; Shandong, Shanxi, Henan, and Shanxi are ggldofo the central area; Anhui, Jiangxi,
Hubei, and Hunan provinces represent the southrem a

The survey includes information on demographic abi@ristics of rural households; farm
resource endowments (production assets, durabldsgboldings and real estate holdings);
household income from plant industry, aquaculturel @nimal husbandry; and income
generated from non-farm activities, such as haafticmanufacture, construction and
transportation industry, commerce and other sesvidde variable summary is reported in
Table 1.

! No endogeneity problem occurs between diversiiceand household income. Diversification affecisome,
but not the inverse. Wealthier households wouldceatrate on the lucrative work. Using the countgrage
diversification index as an instrument, our Wu-Haas test rejects possible endogeneity issue.
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Table 1. Summary statistics of regression variables

Mean Std Min Max Median
Income (10,000 Yuan) 4133 11.874 0.500 350.000 0@.0
One-dimensional diversification measure
Income source number 2.136 1.038 1.000 8.000 2.000
Non-farm income share 0.585 0.391 0.000 1.000 8.71
Two-dimensional diversification measure
Entropy index 0.177 0.159 0.000 0.761 0.173
Berry index 0.248 0.225 0.000 0.806 0.227
Gineviius index 0.422 0.331 0.000 0.871 0.512
Control variables
Household head age 46.820 10.591 20.000 86.000 0@6.0
Household head gender 0.068 0.252 0.000 1.000 0.000
Education of household head 7.900 3.146 0.000 08.00 9.000
Farm labor capacity 2.847 1.334 0.000 12.000 2.000
Production assets (10,000 Yuan) 5806 31.359 0.000000.000 0.400
Operating land (mu) 23.126 52.039 0.000 450.000 0.0
Self-employed business 0.036 0.187 0.000 1.000 00.00

4. Empirical results and rural diversification measire in China

In this section, we first report the regressionuitssand then consider the diversification
measurement that better fits China.

Comparison of Diversification Measures

The OLS and quantile regression coefficients framous diversification measures are plotted
in Figure 1.

The horizontal axis of each diagram in Figure Xespnts household income quantile, while
the vertical axis shows the scale correspondintipeoregression coefficients. The solid and
dotted lines that parallel the horizontal axis @eS coefficients and their 95% confidence
intervals. The kinked dotted lines and their cquoesling shaded area stand for the quantile
regression coefficients and their 95% confidenterials.

Among one-dimensional diversification measures, @& estimate from the number of
income sources indicates an insignificant sign, lavliis quantile coefficients display a
progressive pattern of positive coefficients bektw 75th quantile. Using non-farm income
share as the diversification measure yields noy ehé positive OLS estimate, but also
progressive positive coefficients along income diles In summary, the one-dimensional
diversification measures predict upward effectdigérsification on rural household income.

When rural diversification is measured with the temand the share from each income
source, those two-dimensional measures indicatsistent patterns of effects from rural
diversification on household income. The OLS estaésdrom the entropy index, the Berry
index, and the Ginevius index all indicate negative signs, implyingtthen average, rural
diversification reduces household income. Howetlee, quantile regression discloses that,
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rural diversification actually enhances househaltbme for poor households, the effects of
rural diversification disappear for rural houselsoldvith middle income, and rural
diversification imposes progressive and strong tiegampacts on households with their
income above the median.

The effects from the control variables in regressiavith alternative diversification
measures are similar (Figure 2). Education of hieoisehead, labour capacity, self-employed
business, and asset variables positively affecséloaid income along the income quantiles.
The age and gender of the household head, andptirating acres impose minor effects on
household income.

Which Diversification Index Better Fits China?

In the context of rural China, the one-dimensioaad two-dimensional diversification
measures yield contrary results regarding therots$f of rural diversification on household
income. Which measure better represents rural sifiGation in China?

Basically, rural diversification reflects rural hsmholds’ voluntary exchanges of assets and
their allocations of assets across various aawiin order to achieve their income goals
(Barrett et al., 2001)A rising diversification level causes a variationboth the number of
earning activities and the distribution across wods from each component. Counting the
number of income sources has meaning only whenntt@me shares are evenly allocated.
Meanwhile, using non-farm income share as the diffeaition measure neglects a number of
participated activities; the same amount of nomfarcome from a single source and multiple
sources will have different implications for rureduseholds.

In China, large rural populations concentrate omelepay, easy-entry farm or non-farm
work, such as labour-intensive handicrafts. Esabwtirural diversification for low income
families involves participation in multiple incong&rning activities to generate novel sources
of income. A greater number of revenue sourcesmddaby a household leads to an expanded
income. Diversification aims at improving househldome. Accordingly, the diversification
measure for poor farm families should stress thebar of income sources, while the income
share seems less important due to their inabdityantrol the job opportunities. Nonetheless,
this is not the case for the wealthier househdRigal households with higher incomes are
normally capable of undertaking more lucrative warld allocating their family labours to
multiple income generating activities to balancigks. The main purpose of this intended
diversification is to diversify business risks, stthe distribution of income shares should give
greater weights in the diversification measure. iftegrate diversification measures for
different types of rural households, two-dimenslatigersification measures better fit rural
diversification in China.
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5. Conclusion

This study investigates rural income diversificatimeasures. Our results indicate the high
importance of using a two rather than a one-dinoeradi measure of rural income
diversification in empirical analyses, at leasthie rural China case considered here. Among
the two-dimensional indexes, the strong consistaidihe quantile patterns between income
and diversification, and the plausibility of chaegde these relationships, suggest that any one
of the diversification measures is acceptable énrélevant studies.
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10YJC790393” from Chinese Ministry of Education.eTéuthors appreciate Hongkong and Shanghai
Banking Corporation Limited (HSBC) and School obBomics and Management, Tsinghua University
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Figure 1. Effects of various diversification measion household income
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Figure 2. Effects of control variables on househottme
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