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Zusammenfassung
Die vorliegende Arbeit betrachtet die Hebei Provinz in der Nordchinesischen
Tiefebene (NCT). Sie wurde im Rahmen des internationalen Graduiertenkollegs
„Sustainable Ressource in North China“ erstellt. Aufgabe dieses interdisziplinären Projektes ist die Erforschung von landwirtschaftlichen Anbau- und Betriebsführungsmethoden in der NCT und die Formulierung von Empfehlungen, wie
die landwirtschaftliche Produktion der Region nachhaltiger organisiert werden
kann.
Die institutionellen Rahmenbedingungen im ländlichen China haben sich
seit dem Beginn der Reformen im Jahre 1978 stark verändert. Von den Kollektiven übertrug man die Verantwortung für die landwirtschaftliche Produktion
an einzelne Haushalte. Diesen Haushalten wurden auf Basis der Anzahl der
Haushaltsmitglieder Landnutzungsrechte zugewiesen. Da die Bevölkerung in
Hebei über die letzten 30 Jahre kontinuierlich wuchs, schrumpfte die landwirtschaftliche Betriebsgröße und ist nun gemessen am internationalen sowie am
chinesischen Durchschnitt verhältnismäßig klein. Als ein Hauptanbaugebiet für
Getreide in der Volksrepublik China kommt der Hebei Provinz eine zentrale
Rolle bei der politisch sehr relevanten Frage der Sicherung der Versorgung Chinas mit Grundnahrungsmitteln zu. Um die Erträge zu steigern, wurden in den
letzten 20 Jahren vor allem mehr chemischer Dünger und Pestizide eingesetzt.
Eine Mechanisierung landwirtschaftlicher Arbeitsschritte fand hingegen kaum
statt. Ein Hauptgrund hierfür liegt darin, dass landwirtschaftliche Arbeitskräfte
auf dem Land gebunden werden sollten, um die Abwanderung in städtische Ballungsräume zu verhindern oder zumindest zu reduzieren. Durch das „System der
staatlichen Haushaltsregistrierung“ (hukou) sind die Migrationsmöglichkeiten
der ländlichen Bevölkerung, insbesondere der Arbeitskräfte, stark eingeschränkt.
Aus dieser und anderen administrativen Beschränkungen ergibt sich ein Überangebot an landwirtschaftlicher Arbeitskraft. Andererseits sorgt die wachsende
Bedeutung der industriellen Produktion und des Servicesektors im Zuge der dynamischen Entwicklung der chinesischen Volkswirtschaft seit Beginn der
1980er Jahre dafür, dass mehr Möglichkeiten für Arbeitskräfte aus ländlichen
Gebieten geschaffen wurden, um Einkommen außerhalb der Landwirtschaft zu
generieren.
In Folge der Intensivierung der landwirtschaftlichen Produktion stieg die
Schadstoffbelastung in Böden und Grundwasser stark an. Neben den ökologischen Aspekten einer nachhaltigen Produktionsweise bilden vor allem ökonomische und soziale Nachhaltigkeitskriterien den Forschungshintergrund für die
vorliegende Arbeit. Gerade mit Blick auf zunehmende soziale Spannungen und
xvi
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Ungleichgewichte zwischen dem ländlichen und urbanen China und des immer
noch relativ hohen ländlichen Bevölkerungsanteils ist es wichtig, die Hintergründe der Entwicklung des (materiellen) Wohlstandes in den ländlichen Landesteilen seit Beginn des wirtschaftlichen Öffnungs- und Transformationsprozesses zu verstehen. Als eine Provinz mit hoher Bevölkerungsdichte und der
unmittelbaren Nähe zu den städtischen Ballungsräumen Beijing und Tianjin ist
Hebei ein geeignetes Untersuchungsgebiet, um Entscheidungen ländlicher
Haushalte bezüglich der Partizipation im nicht landwirtschaftlichen Arbeitsmarkt zu analysieren.
Es ist wichtig, die in Hebei existierenden landwirtschaftlichen Betriebsformen in Vollzeit- und Teilzeitbetriebe zu unterscheiden, um den Zusammenhang
zwischen Betriebsform und Entscheidungsprozessen auf Haushaltsebene zu verstehen, und um Veränderungen in der Faktorallokation und Effizienzverbesserungen in Hebeis Landwirtschaft analysieren zu können. Institutionelle Veränderungen innerhalb des Agrarsektors, z.B. in Bezug auf die Verteilung von Land
und Wasser, haben nicht nur einen starken Einfluss auf die landwirtschaftliche
Produktion sondern auch auf den Wohlstand der Landbevölkerung. Für diese
Arbeit steht ausländischen Forschern erstmals ein repräsentativer Paneldatensatz
für die Jahre 1986 bis 2006 des Research Center for Rural Economy (RCRE) zur
Verfügung, welcher zur Analyse der Armutsentwicklung in Hebei verwendet
wurde. Darüber hinaus wurden diese Daten genutzt, um Armut in chronische
und transitorische Armut zu zerlegen, außerdem um Einkommen nach Quellen
zu zerlegen, bei gleichzeitiger Wertung des Beitrags jeder Quelle zur Einkommensungleichheit. Damit erhöht sich auch das Verständis für die Arbeitsallokationsentscheidungen landwirtschaftlicher Haushalte. Ebenfalls basierend auf
diesem Datensatz erfolgte die Untersuchung der Beständigkeit agrarischer Betriebsstrukturen. Die Beschränkungen der Analysen auf den Zeitraum 1986 bis
2002 ist notwendig, da die Inhalte der Umfragen für 2003 bis 2006 nicht vergleichbar sind mit den von 1986 bis 2002 erhobenen Informationen. Deshalb
wurde der längere Zeitraum mit einer höheren Anzahl an Beobachtungen als
Grundlage für die quantitativen Analysen gewählt. In der Zeit von 1990 bis
1993 wurden umfangreiche Reformen durchgeführt, welche eine stärkere Öffnung des ländlichen Arbeitsmarktes zum Ziel hatten. Die Ergebnisse früherer
Arbeiten zeigen jedoch, dass die Implementierung institutioneller Veränderungen in China sehr lange dauern kann, so dass Analysen von längeren Zeiträumen
notwendig sind, um Einflüsse dieser Veränderungen auf Haushaltsentscheidungen zu identifizieren. Die verwendeten Untersuchungsmethoden stellen ein geeignetes Instrumentarium für die Einkommens-, Armuts- und Farmstrukturanalyse aktuellerer Datensätze dar.
xvii
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Landwirtschaftliche Institutionen und Produktionsstrukturen verändern sich
schrittweise. Dabei werden die Veränderungen sowohl durch externe Faktoren
beeinflusst, als auch durch Faktoren aus dem Agrarsektor selbst. Durch die Vernetzung der verschiedenen Sektoren wirken sich die veränderten institutionellen
Rahmenbedingungen in nicht-landwirtschaftlichen Bereichen auch auf Institutionen aus, welche die Entscheidungsprozesse in der Landwirtschaft beeinflussen,
wie zum Beispiel Veränderungen im Bereich der individuellen Arbeitsanreize
und der Arbeitszeitallokation.
Die vorliegende Arbeit informiert politische Entscheidungsträger über den
rückläufigen Anteil der landwirtschaftlichen Produktion am (materiellen) Wohlstand der ländlichen Bevölkerung. Unter Anwendung der Methoden „Variationskoeffizient“- und „Shorrocks“-Zerlegung wird das Haushaltseinkommen
nach Einkommensquellen zerlegt. Der Anteil des landwirtschaftlichen Einkommens am gesamten Haushaltseinkommen ging von 47% im Jahre 1986 auf 24%
in 2002 zurück. Es zeigte sich, dass nicht-landwirtschaftliches Lohneinkommen
besonders stark zur Ungleichverteilung von Einkommen innerhalb eines Dorfes
beiträgt. Schlussfolgernd aus dem rückläufigen Anteil des Agrareinkommens
ergibt sich für aktuelle Programme zur Angleichung von ländlichen und städtischen Lebensverhältnissen, dass eine Steigerung des landwirtschaftlichen Einkommens allein zum Erreichen des von den Entscheidungsträgern gewünschten
Angleichungsziels nicht geeignet ist.
Hinsichtlich der Armutsentwicklung in der Hebei Provinz wurde die Hypothese formuliert, dass das absolute Armutsniveau im Zeitraum von 1986 bis
2002 gesunken ist. Verschiedene Armutsindizes wurden nach Foster, Greer und
Thorbecke (1984) für die untersuchten ländlichen Regionen der Hebei Provinz
berechnet. Diese Indizes zeigen, dass im Untersuchungszeitraum ein Rückgang
der absoluten Armut zu verzeichnen ist. Um die Armutsentwicklung detailliert
zu untersuchen, erfolgte eine Zerlegung von Armutselastizitäten anhand von
ortsspezifischen und individuellen Charakteristiken der untersuchten Haushalte.
Es ist das erste Mal, dass Daten für die Hebei Provinz für diese Zerlegung zur
Anwendung kamen. Da für andere Provinzen in China vergleichbare Datensätze
Analysegegenstand waren, stellen die Ergebnisse dieser Arbeit eine Erweiterung
der Wissensbasis über die Veränderungsprozesse in China seit 1978 dar und ermöglichen einen Vergleich der Entwicklungen zwischen Provinzen mit einem
ähnlich hohen Anteil landwirtschaftlicher Produktion. Es wurden zwei Ansätze
zur Armutsmessung miteinander verglichen. Der erste misst Armut basierend
auf dem durchschnittlichen Wohlstand der Bevölkerung. Der zweite Ansatz dagegen untersucht die Anzahl an Situationen in denen der Haushalt sich in einem
Zustand des Mangels befindet. Die Vorstellung und Diskussion beider Ansätze
ist wichtig, da sie sehr unterschiedliche Ergebnisse in Bezug auf die Unterscheixviii
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dung zwischen chronischer und transitorischer Armut liefern können. Die Unterscheidung beider Armutskomponenten ist für sozialpolitische Entscheidungen
sehr relevant. Chronische Armut lässt sich eher durch Investitionen in Humankapital reudzieren, wogegen Maßnahmen zur Stabilisierung von Einkommensströmen eher geeignet sind, transitorische Armut zu reduzieren. Es kann aus der
Zerlegung der Armutselastizität festgehalten werden, dass die Faktoren Bildung,
Fachwissen im Rahmen spezifischer Berufsausbildung und weniger regulative
Eingriffe in den Arbeitsmarkt bessere Ansätze zur nachhaltigen Verbesserung
des Wohlstandes in den ländlichen Regionen in Hebei darstellen als Transfers
oder andere Zahlungen, die nicht im Zusammenhang mit erbrachter Arbeitsleistung getätigt werden.
Mit Hilfe von „fixed-effects“ Regressionsmodellen wurde die Hypothese getestet, dass die Arbeitsangebots- und Arbeitsnachfrageentscheidungen der untersuchten Haushalte nicht getrennt voneinander getroffen werden können. Eine
Separabilität dieser Entscheidungen kann sowohl für die gesamte Stichprobe als
auch für Teilstichproben der Vollzeit- und Teilzeitlandwirtschaftsbetriebe verworfen werden. Als Schlussfolgerung ergibt sich, dass die Haushaltsarbeitszeit,
die für die Mehrzahl der ländlichen Haushalte in Hebei den wichtigsten verfügbaren Produktionsfaktor darstellt, nicht effizient verteilt werden kann; der Markt
für ländliche Arbeitskraft ist (nicht unerwartet) unvollkommen. Die Vermutung
liegt nahe, dass die Migrationsbeschränkung der ländlichen Bevölkerung, eine
bedeutende Arbeitsmarktunvollkommenheit darstellt. Diese Schlussfolgerung
lässt sich aber im Rahmen dieser Arbeit nicht weiter quantitativ überprüfen, da
keine genauen Charakteristika von Arbeitsmigranten in den zugänglichen Erhebungen erfasst wurden. Die Ergebnisse anderer Untersuchungen sowie qualitative Befragungen bestätigen jedoch diesen Zusammenhang.
Im Anschluss an eine Diskussion der Entwicklung von individuellen und
Haushalts-arbeitsangebots- und Allokationsmodellen kam ein statisches Agrarhaushaltsmodell zur Anwendung, um die Bestimmungsfaktoren der Haushaltsarbeitsangebotsentscheidungen zu identifizieren. Es zeigt sich, dass Haushalte
mit mehr Familienmitgliedern, relativ mehr Arbeit in der eigenen landwirtschaftlichen Produktion einsetzen als kleinere Haushalte. Das kann ein Hinweis
auf Einschränkungen der Möglichkeiten zum Angebot von Arbeit außerhalb des
landwirtschaftlichen Sektors sein und sollte in zukünftigen quantitativen und
qualitativen Untersuchungen genauer untersucht werden.
Für die Analyse von Veränderungen der landwirtschaftlichen Betriebsstrukturen in Hebei kam ein Hazard-Modell zur Anwendung, um die Hypothese zu
überprüfen, dass die Wahrscheinlichkeit für einen Wechsel zwischen Teilzeitund Vollzeitbetrieb, abnimmt, je länger ein jeweiliger Zustand bereits andauert.
Obwohl Wechsel zwischen den Betriebsformen beobachtet wurden, zeigt sich,
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dass ein einmal vom Haushalt eingenommener Zustand, Vollzeit- oder Teilzeitbetrieb, mit geringer Wahrscheinlichkeit wieder verlassen wird. Aus dieser Stabilität der gewählten Betriebsform über die Zeit lässt sich ableiten, Vollzeitbetriebe so zu unterstützen, dass sie sich stärker spezialisieren und insbesondere
die Produktivität der haushaltseigenen Arbeitskräfte steigern können. Aktuelle
Programme zur Verbesserung der Lebensverhältnisse im ländlichen China folgen kaum dieser Erkenntnis. Es wird vielmehr versucht, über die Subventionierung von Maschinen und anderen Einsatzfaktoren die Produktionskosten zu senken bzw. zu stabilisieren, sowie durch direkte Transfers das Einkommen der
Landbevölkerung zu erhöhen. Langfristig würden aber gerade Haushalte, die
einen Teil oder die Gesamtheit ihrer verfügbaren Arbeitszeit für nichtlandwirtschaftliche Erwerbstätigkeit einsetzen eher von der Schaffung von Ausbildungsmöglichkeiten außerhalb des landwirtschaftlichen Sektors profitieren.
Im Rahmen dieser Arbeit wurden verschiedene Ansätze und Methoden
kombiniert, um die Informationen aus dem verfügbaren Datensatz bestmöglich
zur Beantwortung der gestellten Forschungsfragen zu nutzen. Dabei könnte in
der Kombination aus parametrischen und nicht-parametrischen Ansätzen eine
Chance bestehen, in zukünftigen Untersuchungen Paneldatensätze eingehender
zu analysieren, und die Bedeutung individueller Charakteristika einzelner Haushaltsmitglieder auf Arbeitsallokations-entscheidungen zu analysieren. Die aktuellsten Jahrgänge der Befragungen (2007 bis 2009) waren nicht verfügbar. Diese
Restriktion war durch eigene quantitative Datenerhebung nicht zu beseitigen, da
ausländischen Forschern die Erhebung repräsentativer Daten in den gleichen
Dörfern in Hebei, in denen das RCRE Daten erfasst, untersagt ist. Es erscheint
für die Analyse von Arbeitsallokations- und Betriebsformentscheidungen viel
versprechend, in zukünftigen Untersuchungen die aktuellsten RCRE Erhebungen für die Jahre 2003 bis 2009 zu verwenden, da in diesen Datensätzen mehr
Informationen über alle im Haushalt lebenden Individuen, z.B. in Bezug auf Alter, Bildung und Arbeitszeit, enthalten sind. Weiterhin ist zu empfehlen, die
Auswirkungen von institutionellen Veränderungen, wie die Abschaffung aller
landwirt-schaftlichen Steuern im Jahre 2006, auf die ländliche Entwicklung und
strukturelle Veränderungen im Agrarsektor anhand der aktuellen Daten für Hebei aber auch für andere chinesische Provinzen zu untersuchen.
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Summary
The Hebei province, as one part of the North China Plain, is an important area of
grain production within the People’s Republic of China. Over the three decades
since the start of the reforms in 1978 rural institutions changed tremendously.
The responsibility for agricultural production was reassigned from the collectives to individual households and land use rights were assigned according to the
household size. Combined with a strong population growth this led to a rather
small average size of farms in Hebei compared to world averages but also compared to other Chinese regions. Migration of the rural population and especially
the rural labor force was and is still regulated and restricted by the household
registration system. This and other imperfections in (rural) labor markets led to a
surplus of agricultural labor. But due to the development of the Chinese economy since the beginning of the 1980s the importance of the industry and service
sector increased and more opportunities were created for rural laborers to earn
income outside agriculture.
Agricultural production systems change stepwise and the changes are fueled
by drivers that are both external and internal to the agricultural sector. The intrasectoral changes, e.g. in land and water institutions not only affect agricultural
production but also the well-being of the rural population. Therefore, it is important to understand the characteristics of different farm types and how they
affect households’ decision making and well-being. It is the first time that an
extensive panel data set covering the period from 1986 to 2006 was used to assess the development of poverty in rural Hebei, to decompose poverty, to decompose income and income inequality, and to explain labor allocation decisions of agricultural households and farm type persistence. The interplay with
the other sectors, whose institutions changed tremendously as well during the
last decades in China, also contributes to changes in rural institutions such as
incentive systems and labor allocation behavior.
Present research has emphasized that it is important to assess the development of inequality among the rural population in China, to analyze poverty
trends and to decompose poverty in its components, and to assess the interaction
between geographical diversity, poverty trends and farm households’ labor allocation decisions. To the best knowledge of the author it is the first time that this
assessment is done for Hebei province based on a comprehensive longitudinal
data set. In addition this work provides an understanding of the determinants of
Chinese rural households’ labor allocation decisions which helps in the assessment of applied and intended policy measures that focus on rural development.
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This study provides valuable information to policy makers about the declining importance of agricultural production for well-being of the rural population.
Income was decomposed by sources applying the coefficient of variation method and the Shorrocks decomposition method. The share of agricultural income
in total household income declined in the rural areas of Hebei from 47% in 1986
to 24% in 2002. In addition the non-farm wage income contributes strongly to
income inequality within villages. The increase in the importance of income that
is earned outside the own village is shown by the fact that migratory wage income increased on average by 8% per year, and by this is the income source
with the fourth highest growth rate. The per year growth rates of income from
fruit production (14%), income from transportation (12%) and income from other family businesses (10%) are higher but fewer households receive income
from those sources than from migratory wage income. It is also worth to mention that the share of households earning migratory income is constant and is
36% in 1986 and 2002.
Foster-Greer-Thorbecke-type poverty indicators have been calculated for rural Hebei to assess the hypothesis that absolute poverty declined in Hebei between 1986 and 2002. In general, poverty declined over the assessed period.
Poverty elasticities are decomposed according to different location specific and
individual characteristics of the assessed households. This was done by using
one approach that links poverty to an average in welfare in comparison to an approach that links poverty to ill-fare statuses experienced by households. The
amount of land holdings of farmers became less relevant for the explanation of
poverty differences between rural households in countries that experienced
agrarian change. The results of the decomposition of poverty elasticities indicated that education, the provision of training to the rural population and less restrictions in labor markets are much better measures to increase the chance of
long-lasting (sustainable) improvements in rural well-being than transfers or
other non-earned income measures. Regarding the results of the decomposition
of poverty into transitory and chronic poverty both methods differ strongly.
With the approach of Jalan and Ravallion (1998) all of the estimated poverty
was explained as transient whereas with the approach of Duclos et al. (2008)
two thirds of poverty could be explained as chronic poverty.
Fixed effect regression models have been applied to test the hypothesis that
labor demand and supply decisions of rural households are not separable. For
the full sample but also for population sub-samples separability was rejected. So
it can be concluded that labor time, as one important production factor, was not
allocated in the most efficient way.
A static agricultural household model was used here to identify the determinants of farm households’ labor supply after reviewing the development of indixxii
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vidual and household level models to assess labor supply and allocation decisions. Interestingly, households with more family members used relatively more
family labor in agricultural production. This might be an indication for restricted
possibilities to provide family labor off the farm. In comparison to common labor supply models this kind of probability model to assess the labor market participation of agricultural households allows to assess the determinants of agricultural households’ demand for non-family labor.
A hazard model was applied to reflect dynamics in the farm structure in Hebei. It was found that the chosen states (either full- or part-time farming) were
relatively stable over time, beside the fact, that state changes did occur. The
longer a household remained in one of the two labor market states the lower was
the probability of a change to the alternative state. As a consequence of this duration dependence it can be recommended to provide full-time farm households
with support to increase the degree of specialization in agricultural production
so that they improve their production efficiency. It would be beneficial for those
households allocating some or all labor to non-farming activities if labor migration was less restricted and if more possibilities for job specific trainings outside
the agricultural sector were provided. Increased possibilities for the leasing of
land would offer the chance to better utilize the agricultural land that is not
longer farmed by migrating laborers by increasing the farm size of the full-time
farm households.
In this study different methodologies have been discussed and combined to
best utilize the information contained in the data set. The approach of combining
parametric and non-parametric methods should be the basis for future in-depth
assessments of panel data sets covering rural areas in China.
The Research Center for the Rural Economy (RCRE) started the collection
of socio-economic and production data on rural households in China in 1986.
So, with the comprehensive data set at hand it is possible to assess institutional
changes in the agricultural sector and changes in well-being in the rural areas
that are closely related to the beginning of the transition period in the end of the
1970s and the beginning 1980s.
Several data quality and variable content problems, e.g. regarding the unique
identification of observations, could be solved by carefully cross-checking the
data for every year and observation and by restricting the analysis only to those
years (1986 to 2002 for the income and poverty analyses and 1995 to 2002 for
the other assessments) where variable information is compatible from year to
year. Remaining limitations of the work at hand are the application of static approaches, the use of partial models and the restriction of the analysis to the
household level. For furthers studies it seems promising to use the most recent
panel data for rural Hebei which also include more individual level information
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than the data set used here to assess the characteristics of individual labor allocation decisions of rural laborers. Also recent shifts in fiscal institutions like the
abolishment of agricultural taxes since 2006 might be interesting to be analyzed
with respect to their impacts on rural development and intra-sectoral changes in
Hebei and other rural provinces in China.
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1 Introduction
1.1 Background
Gai ge kai fang which means “change the system, [and] open the door” (Dollar,
2007, p.4) [author’s addition] is the reform program of China’s economic system. Following this goal China opened its economy and got stronger involved in
world wide economic exchange. Parallel to these globally oriented reforms the
internal policy agenda shifted the attention from a promotion of secondary industries and urban areas to the rural areas, which had received less attention in
terms of the development of welfare and infrastructure during the 1960s and
1970s. What happened since the mid 1980s in rural areas of China? Aspects of
this question will be answered with the help of a case study on the development
of rural areas and respective institutions in times of societal transition and structural changes in agriculture in the Hebei province.
Structural and institutional changes in the agricultural sector are a common
pattern found during the development of economic systems from subsistence
agriculture to a more diversified economic system (Kirschke et al., 2007). During the structural transformation of an economy the share of the agricultural sector declines and it is expected that the sector provides capital (including land and
labor) to other sectors, which allows expanding the activities of the secondary
and tertiary sector (Johnston and Mellor, 1961).
Recent research revealed that land renting institutions are differing quite
strongly among different regions in the North China Plain and that land rental
markets are not completely developed and by this cannot fully fulfill their economic function of allocating land to its most productive uses (Piotrowski, 2009).
With respect to credit institutions not only are households found to be constrained in formal credit markets but also substitutability between formal and
informal credits appears to be limited in rural China (Jia, 2008).
The term institution in general refers to all measures that are related to organizational processes in all sectors of an economy, to the modes of use rights
and resource allocation, social and political norms, but also to other societal and
system related mechanisms that could have an impact on individual behavior
(Krug, 1990) and the enforcement mechanism behind those measures (North,
1994). In theory, this means that formal and informal institutions are an omnipresent framework that is – purposively or unintentionally – implemented by
humans and that determines all human interaction (North, 1990). In the present
study more specific institutions such as local measures of land allocation and
1
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land renting, implicit or explicit restrictions to migration as well as the role of
land for social security (see e.g. Li et al., 2007) and the production of food for
subsistence are assessed. As indicated by North (1990), an important role of institutions is to reduce uncertainty and by this the provision of a stable framework that helps individuals or societal agents to organize their interactions. If
the efficiency concept of North (1990) is applied then a situation can be called
efficient if it leads to economic growth under a set of constraints. Even if institutions should be designed to reduce those constraints, such as transactions costs,
it well never be possible to eliminate all constraints. There will be always some
constraints like institutions which are constraints in themselves, alongside with
economic constraints like technology, budget and time constraints. Or as North
(1990) also states, since there is always some degree of uncertainty, e.g. about
future development regarding prices or labor demand, it is just not possible to
reduce transaction costs to zero and by this to reach the theoretically possible
maximization of objectives that might be profits or investments in human capital. When positive transaction costs are included in theoretical models to assess
economic transition then the inter-temporal resource allocation is influenced by
the role of the state (Buchenrieder, 2001). In such a situation of non-zero transaction costs, the institutions designed by policy to assign property rights do not
necessarily follow the argument of Coase (1960). He states that the initial assignment of property rights (e.g. when privatizing former state companies) does
not matter in the case of zero transaction costs and freely transferable property
rights, since the transactions between market agents will always lead to a distribution of rights that increases the value of production.
Nonetheless, institutions are, beside their stabilizing character, themselves
subject to changes during periods of transition (Buchenrieder, 2001). Especially
because large societies are facing complex adjustment processes North (1990)
favors the adaptive efficiency approach. According to him, adaptive efficiency is
linked to the assessment of the kind of regulating structures that have an effect
on the pathway of the development of economies over time. As one consequence of adaptive efficiency North (1990) argues for decentralized processes of
decision-making which he judges as being appropriate to enable societies to
maximize their attempts to find alternative ways of solving problems. In Hebei it
can be observed that the organization of formal institutions differs from county
to county or even from village to village (Böber, 2008 and 2009). Following the
argumentation about decentralized decision making, this could be considered as
being efficient to set up institutions that support local economic development by
providing growth despite existing constraints. Adger (2000) discusses the necessity of institutions to be resilient and adaptable. To a large extent the resilience
of institutions depends on their exclusivity and on the degree of trust that the
2
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

society has in them. That is important to be kept in mind when evaluating farmers’ attitudes towards the formal institutions to which they are liable to. Social
resilience is defined by Adger (2000) “…as the ability of communities to withstand external shocks to their social infrastructure.” (p. 361). Farmers in Hebei
are subject to natural shocks that affect the output of production directly such as
floods or droughts but they are also faced with policy or administratively induced shocks such as unscheduled redistributions of land rights.
It is not always possible to identify direct effects of an institutional change.
Especially for the micro-economic analyses, based on a data set that is limited to
the household level, quite often changes in price systems or policies can hardly
be included directly but need to be approximated instead. Also changes in nonmarket institutions such as attitudes or habits that occur rather slowly (Kuiper,
2005) are difficult to cover with the models and available data. However, it is
worthy to be aware of potential impacts of institutional changes because they
might serve as a key for the interpretation of results that will be presented and
discussed later in this document.
Regarding the goals of Chinese policy self sufficiency in food production is
one major aim (Fang and Beghin, 2000; Solot, 2006). To achieve this, agricultural production systems are needed that allow for the effective use of scarce
natural resources1 and for more participation of the rural population in production decisions and adequate incentives for individual farmers to increase production (Lin, 1997). In the end of the 1970s some production teams started a system
where land, other resources and output quotas have been contracted to individual
farm households, the household responsibility system (Sachs and Woo, 1997).
Since the nation wide introduction of the HRS in 1981, agricultural production
in China experienced massive changes in productivity (Davis, 2002; Sanders,
2000) and the rural areas developed rapidly. But Fan (2007) argues that the
productivity of labor is still the lowest in agricultural production compared to
the industry and the service sector.
Another policy aim is to reduce the rural labor surplus to overcome the
problems of rural poverty and low income of farm households (Tuan et al.,
2000). Lohmar (1999) mentions that there is an ongoing debate to how far the
institutional changes in the rural labor market are considered as being successful. One group of scholars argues that there is a higher increase in opportunities
for rural laborers to supply labor off the farm since the end of the 1970s in China
than in countries with comparable rural (labor) markets. But Lohmar (1999) also
1

China is feeding around 1/5 of the world’s population but only having access to around
8% of the worldwide available arable land (own calculation based on data for 2008
available at FAOSTAT, FAO, 2010).
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lists the arguments of other scientists who consider the relatively large share of
human labor in the mix of agricultural production inputs, in comparison to other
countries with a similar level of economic development, and the high and increasing inequality between agricultural and non-agricultural household income
as facts that indicate imperfections in the labor market. Zhen and Zoebisch
(2006, p. 62) emphasize, that the gap in income equality between (rural) households should not be “too great”.
The transition of rural China and the agricultural sector was not free of
costs. Chinese policy makers are challenged by keeping a balance between industrialization (also of rural areas), urbanization, and self-sufficiency in food
production (Zhang et al., 2004). Beside the increase in absolute well-being of
the rural population in comparison with the period before the transition from a
fully state planned economy the distribution of welfare became more unequal.
Not only are the costal areas outperforming the inner provinces of China in
terms of income and infrastructure development but especially the gap between
the rural and urban population has been widening since the start of the (agricultural) reforms in the end of the 1970’s. By the household registration or hukou
system individuals are categorized in two classes of citizenship, rural and urban.
Rural residents are excluded from a wide range of benefits provided to the urban
population such as public transport, urban schooling or urban health care and
they are not allowed to take up every kind of work in urban areas. Just jobs that
are considered as dangerous or dirty and offer low payments are accessible for
rural laborers in cities without constraints (Chan and Buckingham, 2008). Ruralurban migration was and is hindered by the household registration system and
by this also fueled the emergence of a wide gap in income and welfare between
urban and rural areas (Dollar, 2007). But well-functioning labor markets are
considered to be a pre-condition for facilitating the successful modernization of
the Chinese economy (de Brauw et al., 2002).
Also in Hebei province the rural economy and society and the related institutions underwent structural changes. As can be seen from Figure 1 the share of
the rural labor force working in agricultural production declined relative to the
other sectors. But also the absolute number of rural labor employed in agricultural production decreased in Hebei. The information for 1978 is provided to
have an overview about the composition of the rural labor force at the start of
the reform period. For the years 1992-1994 no data are available for Hebei.
Hebei as one major area of grain production is of great importance to
achieve high and constant levels of food production. According to Hu (1997),
apart from rice, wheat, maize, sorghum, millet and other miscellaneous grains,
in China grains also include potatoes, sweet potatoes, soybeans and beans (Hu,
4
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1997).2 The quota was applied to all of these so-called grain crops. As such Hebei is the agricultural backbone of the urban areas of Beijing and Tianjin. Due to
a high population density Hebei itself is faced with pressures on the rural society
stemming from land fragmentation and surplus of agricultural labor
(Bhattacharyya and Parker, 1999).
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Source: Basic statistics for agriculture ACMR (2010).
Figure 1: Share of rural laborers employed by sector, Hebei 1978-2008

Moreover, input levels for mineral fertilizer in Hebei province are high and
environmentally unsustainable (Zhao et al., 2006). The current migration policy
does not allow rural residents to permanently exit agriculture and rural areas.
Motives to establish or to stabilize part-time farming like e.g. positive external
effects of German small holder farms on the landscape or in Norway and other
developed countries to prevent farmers to migrate from the rural areas do not
seem to be the first priority on the policy agenda in China.
The research for this thesis was conducted in the framework of Subproject
3.3: “Property Rights and Access to Credit, Inputs and Agricultural Knowledge:
2

According to Hu (1997) special conversion rates help translating quantities of tuber
crops into an equivalent of 1 kg of grain.
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Implications for Technical Efficiency, Sectoral Change, and Rural Income Inequality”, which is part of the International Research Training Group (IRTG):
“Modeling Material Flows and Production Systems for Sustainable Resource
Use in Intensified Crop Production in the North China Plain”, supported by the
German Research Foundation (DFG) and the Ministry of Education (MoE) of
the People’s Republic of China. In Appendix A, a structural outline of the whole
research project is given (Figure 12).

1.2 Objectives
Farm sizes in China remained stagnant since the start of the reforms in the agricultural sector, and inequality in income and well-being did not only increase
between urban and rural areas but also within rural areas (Benjamin et al., 2007;
Lin and Ho, 2003; Wan and Zhou, 2005, Yu et al., 2007). But Rozelle (1994)
reviews studies which found falling levels of inequality in rural China after the
start of the reforms. Rural non-farm income3 is not only seen as an important
contribution to household food security but also might act as an inhibitor of urbanization, because migration is of less importance if households are able to diversify income at their rural location of residence. In addition non-farm income
is also one measure to prevent natural resource degradation that could occur
from overexploitation because of non-sustainable agricultural production systems when people depend solely on agricultural income (Reardon et al., 1998).
A rising share of farms in China is managed by older people (Pang et al., 2004),
and many rural laborers work only part time on the farms (Carter et al., 1999).
This increase in off-farm activities affects inequality among the rural population whereby different income sources contribute differently to overall income
inequality of rural households (de Janvry et al., 2005). But it is also found that
those households that continue farming as full-time farmers and by this specialize in agricultural production have characteristics that make them more productive than those households that leave the sector partly or fully (de Janvry et al.,
2005).
Social welfare is a topic of rising interest in socio-economic research in
China and different approaches are discussed from different perspectives with
respect to either the function of rural social security nets, the development of the
rural economy and infrastructure and the role played by family and relationship
3

Rural non-farm income is defined by Reardon et al. (1998) as all income earned by
wage paid activities in agricultural production, industries and services. Farm wages and
migratory income are excluded by this definition.
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structures (Hebel, 2004). The transition from a state planned to a market economy can be considered as an economic shock that affects the well-being of population subgroups differently (Araar and Duclos, 2006). During the 1970s and
1980s income inequality decreased but welfare inequality increased. Social policy measures with respect to the provision of education and health care and the
maintenance of income favored urban over rural areas (Davis, 1989). Also Fan
(2007) emphasizes the growing disparity between urban and rural regions. In
2002 the urban per capita income in Northeast and East China was around three
times higher than the rural per capita income.
As recent research has emphasized it is important to assess the development
of inequality among the rural population in China (Benjamin and Brandt, 1999;
Benjamin et al., 2005), poverty (Benjamin et al., 2007; Duclos et al., 2008), the
interaction between geographical diversity, poverty trends (Chen and Ravallion,
2004) and farm households’ labor allocation decisions (Wang, 2007; Glauben et
al., 2008). To the best knowledge of the author it is the first time that this assessment is done for Hebei province based on a comprehensive longitudinal data
set. In addition this work provides an understanding of the determinants of Chinese rural households’ labor allocation decisions which helps in the assessment
of applied and intended policy measures that focus on rural development.
Poor people in rural China are not only affected by inequality in income but
also they are less well equipped with the provision of education and health care
(Zhu and Jiang, 1995). Also Dollar (2007) shows, there has been increasing inequality regarding education and health care provision in China. Because the data
set, as described later, only contains household level data and no regional or
census information, the focus of the present assessment of inequality will be on
income and on expenditure based poverty measures. Yu et al. (2007) review
several studies on inequality in rural China and figure out that the studies differ
with respect to the chosen inequality indicators and/or the time span assessed.
But in general inequality is found to be more related to regional differences
(costal vs. western provinces or urban vs. rural areas) than to differences among
households in a specific location.
Benjamin et al. (2005) find in their Shorrocks decomposition of rural households’ incomes from nine Chinese provinces that self employment income from
non-agricultural occupations and the relatively slow growth of agricultural income after 1995 led to an increase in income inequality in rural areas.
The assessment of the sustainability of agricultural production systems in
the North China Plain is one of the overall aims of the IRTG project. Sustainability is often defined as a concept made up of “three pillars”, where attention is
equally paid to the economic, environmental and social dimensions of decisionmaking (Pope et al., 2004), which are also referred to as the normative dimen7
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sions of sustainability (Zhen and Routray, 2003). A sustainable agricultural production system is also based on the time and space-specific dimension of sustainability (Zhen and Routray, 2003). While the net farm income or the crop
productivity are examples for economic indicators of sustainability, inequality in
poverty and in income are social indicators (Zhen and Routray, 2003). The latter
ones are used in this study for the assessment of the social dimension of agricultural sustainability in rural Hebei. They reflect both; the spatial aspect of sustainability, here with respect to different households in one region (province),
but also the time dimension of this concept, with inequality indicators containing
information about short-term but also about long-term aspects of sustainable development.
The first objective of this study is to assess determinants that influence income generation and the well-being of rural households in Hebei. Research
questions related to this aim are:
• How did income and poverty develop over time?
• What changes occurred in the composition of income?
• Which role does the fragmentation of the agricultural sector (small farm size
and low degree of specialization) play with respect to household’s wellbeing?
• How do different on- and off-farm income sources affect income inequality?
• Which determinants are relevant for household’s labor market participation?
The agricultural sector in the research area is still dominated by high-input,
low-output (per farm and arable land area) part-time smallholder agriculture (Piotrowski, 2009). Following the argumentation of increasing economies of scale,
larger, more commercially oriented full-time, farms should be more efficient.
On the other side part-time farming in combination with off-farm wage labor
activities is seen as a strategy to diversify income based on different perceptions
of risk by part-time and full-time farmers (Lien et al., 2006). Wan and Cheng
(2001) and Chen et al. (2003) found in their studies on Chinese farms negative
economies of scale.
Research in other countries showed that farm exit rates are strongly influenced by family, farm and regional characteristics (e.g. for Germany see Glauben et al., 2006; for Israel see Kimhi, 2000; and Ahituv and Kimhi, 2006). In
China there are no studies accessible in English which investigate questions related to the succession of family farms and the changes in farm size structure.
The formal reason is that land is not allowed to be passed on to a member of the
household if the holder of the land use right dies. But instead the land use right
goes back to the village pool of responsibility land and will then be reallocated.
8
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In addition most of the households in rural China are considered agricultural
households (Zhu, 1991; and Glauben et al., 2008). By this they represent a production unit that is referred to in this work as farm. Also there is no general decision mechanism about the succession of a farm like in other countries because
the household holds only use rights of the agricultural land that was distributed
by the village usually based on per capita measures. The village, in other words
the state, collectively owns the land (Gale et al., 2005). Differences in the
amount of land per household are related to differences in the demographic
composition of the farm family but are at the same time also based on administrative land allocation schemes. This is different to the finding of Tschajanow
that differences in land holdings can be explained by differences in the reproduction patterns of peasant families (Bernstein and Byres, 2001).
Generally, agricultural income is just one of the various income sources of
farm households in developing countries (Schwarze and Zeller, 2005). Due to
structural changes in the Chinese economy and the development of the secondary and tertiary sector, a lot of possibilities evolved for the rural population to
supply labor also to other activities than to family based agricultural production.
So it is worth to analyze the evolution of labor supply decisions of farm households in rural Hebei. The provision of off-farm labor can reduce the surplus of
rural labor (Feng and Heerink, 2008) that otherwise cannot be fully employed in
agricultural production. The development of job opportunities outside the agricultural sector already reduced the labor surplus in rural areas of China to some
extent (de Janvry et al., 2005). Despite the fast growth in China’s nonagricultural sectors the reallocation of labor out of agricultural production was
rather low during the past decades of transition due to restrictions in labor mobility (WDR, 2008). The assessment of individual, location and institutional factors that have an impact on households’ decisions to participate in the agricultural and non-agricultural labor market could help to understand this low rate of
labor reallocation.
A large share of farm households in Hebei derives income from nonagricultural sources. The question then is, why they continue farming as parttime farmers and do not specialize into being either full-time farm households or
by giving up agricultural production and being households of employed workers
or running an own business? Often it is argued by scientists that discuss the assignment of land use rights in China, that rural households keep their land use
rights as a means of social security even if they would not really need to farm
the land anymore since the household income is earned outside the agricultural
sector or is send home as remittances by migrant workers (e.g. Zhao and Wen,
1999). But Phimister and Roberts (2006) show, that part-time farm household
are less efficient in their use of inputs, if one discusses efficiency as the “sur9
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plus” after deducting input costs from the output (Sen, 1962). Those part-time
farm household apply relatively more chemical fertilizer than larger commercially oriented farms. One explanation could be that part-time farm households
have lower capital costs for investments in farm production, since they use cash
from income earning activities outside the agricultural sector. As another explanation those part-time households might have lower labor costs, at least for
those household members (e.g. teenagers or elderly) that don’t have sufficient
skills which would allow them to participate in off-farm occupations. The results
of Barning (2007), Jia (2008) and Piotrowski (2009) seem to indicate, that economies of scale, scope and risk are not fully exploited in the intensive agricultural
production systems of Hebei. But other authors provide evidence that farms in
China not necessarily have to be large to be considered as being efficient (Wan
and Cheng, 2001; Chen et al., 2003). In the section that focuses on the separation of household labor supply and demand (chapter 1.3) an explanation of Sen
(1962) is discussed that indicates the potential pitfalls if one uses market based
wage rates to include the costs of family labor into the assessment of farm efficiency.
The distinction between part- and full-time households has important implications not only for the income generation of the assessed households but also
for the levels of chemical inputs applied, and by this also for the assessment of
the environmental pillar of the sustainability of the agricultural production systems in Hebei. An assessment of the impact of intensive input use in agricultural
production and farmers’ awareness about the relationships between agricultural
production and the degradation of environmental resources for Hebei province is
provided in Böber and Zeller (2009). So, the second objective of this thesis is to
analyze the determinants of change in the number and types of farm households
over time. Related questions to this part of the work are:
• Which farm types exist in Hebei province with respect to the distinction between part-time and full-time farming?
• What determines the size of the farm?
• How does the sectoral diversification of labor time influence farm types and
structure?
In the next part of this work hypotheses which relate to the two research objectives are presented.
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1.3

Hypotheses

Based on the review of theoretical literature and of empirical studies the following hypotheses are formulated and assessed in the empirical part of this work.
Poverty
Chen and Ravallion (2004) state, that between different geographic regions China’s WTO accession had diverse effects on poverty development. They simulate
the gains and losses associated with the WTO accession for rural and urban areas in three Chinese Provinces. Even if the WTO accession is found to have only
a slight positive impact on poverty, Chen and Ravallion (2004) indicate that rural households mainly involved in agricultural production might loose most from
integrating China into world trade. This is especially true for assessments that
focus at the short-run effects of the WTO accession, since rural wages are expected to fall while the prices for consumption goods are expected to increase.
The well-being of farm households in China can be affected by different price
and income effects. If wholesale prices for agricultural products drop, the income of farm households is reduced, but farm households might also cash in on
a drop of consumer prices and higher wages for off-farm labor (Chen and Ravallion, 2004). However, the study by Chen and Ravallion (2004) did not take into
account possible specialization of Chinese farms into high-value, labor-intensive
crops. In contrast, Hertel et al. (2004) assess possible welfare effects of the
WTO accession in the long-run and argue that also poor and specialized agricultural households might gain from increasing labor mobility between the different
economic sectors.
The structural changes in rural China contributed largely to the alleviation of
poverty (Swinnen and Rozelle, 2006). The growth of the agricultural GDP is
considered to be mainly responsible for China’s success in poverty reduction
because it is estimated that it contributed around 3.5 times more to poverty alleviation than the growth of industry and services (WDR, 2008). This is mainly
because China comes from being a country dominated by rural population,
which also makes up the largest share of the total poor population. But it is
shown in previous studies that absolute poverty in China did not decrease in
every year. Especially in the years 1987 to 1990, where some reforms have been
stopped or reversed, poverty increased (Dollar, 2007). Since the beginning of the
reforms in the 1970s the reduction of absolute poverty was the main aim of policy makers (Hussain, 2004).
In addition to the distinction between absolute and relative poverty, poverty
can also be decomposed into a transient component, which indicates the inter11
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temporal variability in peoples’ consumption, welfare or ill-fare status, and into
the component that represents the proportion of poverty that persist over time;
chronic poverty (Jalan and Ravallion, 1998). The distinction between these poverty components is of relevance for applying respective policy measure for poverty alleviation. As Jalan and Ravallion (1998) explain, chronic poverty might
be reduced by investments in human capital or physical assets whereas a reduction of transient poverty could be reached for instance by stabilizing incomestreams of rural households. An example for such a stabilization are cropping
insurances that partly cover losses incurred due to bad harvests.
It is hypothesized that absolute poverty in rural Hebei declined during the
period 1986 to 2002, even if there might have been years in which absolute poverty increased and that the larger share of absolute poverty in 2002 can be classified as chronic poverty. This hypothesis will be assessed in chapter 6.1. In addition, location and household related characteristics (e.g. the educational level
attained by the household head) are used in this part of the work to assess determinants of poverty elasticity and inequality in the poverty elasticity among
different population groups. The elasticity of poverty with respect to growth is
used as one tool to measure to how far economic growth reduces poverty (Son
and Kakwani, 2004).
Separation of household labor demand and supply
The assumptions regarding existing and functioning markets are critical to the
formulation of an agricultural household model (Benjamin, 1992). Benjamin
(1992) focuses in his discussion of agricultural household decisions on the separation between labor demand and supply. Tschajanow (1923) finds evidence that
large households employ relatively more labor per given amount of land than
households which have less members and hence a lower endowment with family
labor. This is seen as an indicator of labor market constraints that hinder the
household to supply labor outside the own family farm. Sen (1962) discusses the
appropriateness of applying wage rates to value the amount of family labor input
when assessing the productivity of small scale farms. He describes the inverse
relationship between farm size and human labor used as input in agricultural
production. While the amount of employed labor is decreasing the smaller the
farm size gets, the amount of family labor used as production input is increasing,
to an extend that in total more human labor is employed per unit of land. In addition, Sen (1962) describes that in many cases small farms are found to achieve
a higher output per given area of land. This would seem intuitive, if one assumes
farming at the small scale as being more productive. Sen (1962) does not see the
size of the farm as the determining factor of the efficiency of the agricultural
12
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production but he argues that the production system itself is more relevant for
the explanation of farm productivity. If most of the human labor input in smallscale farms consists of non-wage family labor and one uses a market wage to
value this labor in terms of production costs, it is often found that the production
costs are higher than the (monetary value of the) output of small farms. The
conclusion of Sen (1962) is that one has to be careful with using a market wage
rate as an indicator for the production costs of family labor, since this wage rate
does not necessarily represent the marginal social opportunity costs of labor,
especially in situations where no alternative uses for family labor outside the
own agricultural production exist.
Benjamin (1992) considers the separation property as ideal to recognize that
farmers can be characterized as being workers and capitalists at the same time.
He assumes that the optimum (profit maximizing) allocation of farm labor does
not depend on household preferences or the amount of land farmed, but only on
the available production technology and on the wage rate for labor. Every combination of family and hired labor is possible if separation holds. As indicated by
Benjamin (1992), in the context of separability of consumption and production
decisions of farm households the supply of household labor is considered in the
household utility maximization problem as a consumption decision, based on
e.g. consumption preferences of household members and the demographic composition of the household(s’ labor force). And the demand for labor is considered as production decision that involves the decision about the desired level of
production, the choice between different activities and the input use decision (de
Janvry and Sadoulet, 2003). In general, microeconomic household models reflect the trade-off between time and consumption of goods, where leisure is one,
by a time constraint. This constraint states that time can be converted into goods
if less of it is used for enjoying leisure but more time is devoted to work (see
e.g. Becker, 1965).
If separability holds for an agricultural household model, then the amount of
family labor that is employed in own agricultural production of the household
should not be determined by the amount of laborers or the composition of the
household’s labor force, e.g. whether there are male or female laborers available
in the household (Benjamin, 1992). Or as Arcand and d’Hombres (2006) explain, if separability holds than only plot characteristics, the applied production
technology and prices are the determinants of the marginal productivity of all
farm inputs. Therefore in chapter 7.1.1 structural variables will be explained that
are suited for the assessment of separability between households’ labor demand
and supply decisions.
In the case of separability of rural households’ decision about labor demand
and labor supply, the household would act as profit maximizer and would allo13
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cate production factors separately from its own factor endowment (Kuiper,
2005) as well as consumption and leisure preferences (de Janvry and Sadoulet,
2003). Thus, the household would choose an allocation of family labor time that
maximizes the households’ overall utility (Hanf, 1996). In its’ decisions about
allocation of family labor time, the household would consider the marginal utilities of all possible uses of family labor time.
A well functioning labor market could help in determining the marginal utility of household labor supplied to off-farm occupations and in identifying the
marginal costs if non-family labor has to be employed at the family farm (Hanf,
1996). Despite the existence of labor markets still difficulties could arise for the
household if it wants to make long term labor allocation decisions: there is instability in off-farm labor demand and uncertainty about the future development
of off-farm income for unskilled and skilled laborers (Coutu, 1957).
Coutu (1957) argues in his assessment of part-time farm decisions in the
U.S. in the 1950s that some part-time farm households seem to value leisure
higher than the marginal product of family labor time allocated to agriculture.
He considers the limited knowledge of part-time farm households about agricultural production possibilities as the reason for this finding. The shadow wage of
family labor could be distorted downwards due to the social security function of
family labor (young laborers taking care of retired household members) in intergenerational contexts (Rosenzweig and Wolpin, 1985). In the context of the present study, labor surplus in rural areas in Hebei could lead to distortions in the
valuation of leisure and farm labor time.
As Benjamin (1992) argues, assumptions about separability are made quite
often but models that test for specific reasons of the existence of nonseparability, e.g. constraints in rural farm and non-farm labor markets are not
often applied.
Bowlus and Sicular (2003) explicitly assess separability in the context of
farm household labor allocation decisions based on panel-data for the years
1990 to 1993 for Shandong province. They reject separability between households’ labor demand and supply and conclude that even more than one decade
after the reforms of the agricultural sector started, the labor market is strongly
constrained and does not allow for an efficient allocation of rural labor.
Based on the theoretical discussions of Benjamin (1992) and the results of
Carter and Yao (2002), Bowlus and Sicular (2003) and Kuiper (2005), it is hypothesized that labor demand and supply decisions of farm households in Hebei
are non-separable.
It is necessary to test this hypothesis because non-separability would not allow solving agricultural household models recursively. The labor demand would
depend on the composition of household labor and the labor supply would be
14
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dependend on the household endowment with the fixed production factors land
and capital (Yotopoulus and Lau, 1974). If non-separability is found, then profits cannot be maximized independently of the utility function during utility maximization (Benjamin, 1992). Lopez (1984) also assesses the interdependence of
profit and utility maximization of agricultural households and emphasizes that
the agricultural household models have to account for the differences in cases of
interdependence or non-interdependence of utility and profit maximization. In
addition, the recursivity between agricultural households’ labor demand and
supply decisions is one major aspect where the respective agricultural household
models differ from the assumptions and considerations that led to the development of household models that are applied to assess the labor allocation of
workers’ households in developed or industrialized countries. In chapter 4.2.2
the model to test for the hypothesis of non-separability is presented and in chapter 7.1 the hypothesis will be assessed.
Labor market participation
Education is a main explanatory variable with respect to individuals’ and households’ labor market participation decisions. It increases the productivity of farm
and off-farm labor and leads to reductions in transaction costs (Glauben et al.,
2008). Ahituv and Kimhi (2006) consider human capital as being more productive in off-farm employment. Higher levels of education achieved are associated
with higher earnings (de Janvry and Sadoulet, 2001). Tuan et al. (2000) indicate
in their study on Chinese census data that skills necessary for non-farm activities
are mainly developed at the secondary or high school level. A decrease in the
probability to participate in agricultural production with increasing education is
also found by Babatunde and Qaim (2009) for farm households in Nigeria. They
argue that households which have access to sectors with higher wages than in
agriculture follow a pattern of demand-pull diversification of labor supply.
It is hypothesized that better education of the household head and specific
training provided to individual household members have a positive effect on the
participation of the household in the non-farm labor market.
Whether this hypothesis holds is assessed in chapter 7.2.
Farm structure persistence
The literature about labor allocation decisions of individual farmers or farm
households discusses two main aspects with respect to labor market states. Some
authors provide evidence for structural state or inter temporal dependence of labor supply decisions (Weiss, 1997; see also the discussion in Brosig et al.,
2009). True structural state dependence is found if the previous state, in which
15
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the observation unit (here household) was, changes the constraints and parameters the household faces in the recent state or if the attitudes of household members are changed by the previous state the household belonged to (Corsi and
Findeis, 2000). If there is structural state dependence then policies that affect
farmers’ labor market participation decisions at one point in time would have an
impact on the outcome of future decisions of farmers to participate in the labor
market (Ahituv and Kimhi, 2001). Other authors argue that it is also important
to discuss impacts of the amount of time that a person remained in a specific labor market state on the probability that he or she might leave the state at a specific point in time (Chan and Stevens, 2001; Knight and Yueh, 2004).
Following Brosig et al. (2009) it is of interest to assess the choice of farm
households of either exclusively engaging in own farm production or of supplying labor off-farm as well. By this an insight in the persistence of part- and fulltime farms in rural Hebei is gained.
It is hypothesized that the time that a household operated as either part- or
full-time farm household decreases the probability that the household will
change the state.
For this hypothesis the assessment is presented in chapter 7.3.

1.4 Outline of the thesis
Chapter 2 shortly introduces the Hebei province and the socio-economic and
environmental conditions framing the development of agricultural production
and the involvement of the rural population in agricultural and non-agricultural
labor supply. This also builds the basis for understanding why the size of a farm
in Hebei is rather small compared to other Chinese provinces. In addition the
decision of farm households about the types of crops to be planted, and by this
the decision between staples or cash crops, depends on soil, climate and other
location related characteristics.
In part 3 of this work time periods that are important for understanding and
discussing the recent institutional framework in rural China and Hebei are reviewed. The transformation of the Chinese economy from a planned to a market
oriented one went different than in other former planned economies. Some reasons for this different development can be found in China’s past institutional
system.
In chapter 4 theoretical agricultural household models are discussed that
provide the basis for empirically analyzing household behavior regarding the
allocation of family labor and for the assessment of the determinants of parttime and full-time farm persistence.
16
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The data set used for the empirical analysis is described in chapter 5. Results
for the analyses of poverty and income are presented and discussed in chapter 6.
The respective variable sets used and results from the different parametric analyses of the separability test of households’ labor demand and supply decisions,
households’ labor time allocation and the persistence of farm structures are presented and discussed in part 7 of this work. Chapter 8 provides conclusions and
suggestions for policy and further research.
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2 Hebei province
In this part the Hebei province is described regarding the conditions that are decisive for the dominating role of agricultural production and with respect to socio-economic developments in rural areas of Hebei and regional institutional
patterns.

2.1 Location, population and natural conditions
The Hebei province is located in the North-East of China. Together with the
provinces Henan and Shandong and to some part Beijing, Tianjin, Anhui and
Jiangsu province most of the area of Hebei belongs to the North China Plain
(huabei pingyuan) (NCP)4. It has a size of 187,700 km² (NBS, 2008) with fertile
alluvial soils found in those counties that belong to the NCP (Rumbaur, 2008).
The sediment soils are mainly chromic or calcaric cambisols (Rumbaur, 2008).
The yellow river and its tributaries flooded the plain areas over centuries. The
population of Hebei reached almost 70 million people in 2008 (ACMR, 2010)
which results in a population density of around 372 people per km².
The average temperature ranges between -20 to -14 degrees Celsius in January and 20 to 27 degrees Celsius in July (CBW, 2010). The average annual rainfall for Hebei varies between 400 mm and 800 mm (CBW, 2010) but it is very
seasonal with low or no precipitation in winter and some periods of heavy rainfalls in spring and July and August. There is high variation between years with
droughts experienced in some years and floods occurring in other years
(Rumbaur, 2008).
Due to these environmental conditions the NCP is considered to be the major area of grain production of China. Hebei as well has intensive agriculture
with mainly grain production in the plains. The Western and North-Western regions of Hebei province do not belong to the fertile plain areas and are mainly
mountainous with altitudes up to above 1,000 meters above sea level. In this region less grain and therefore more horticulture production can be found. Typical
crops cultivated are for example apples and chestnuts.

4

See the respective maps for China and Hebei in appendix A.
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2.2 The rural areas of Hebei province
Still around 60% of the population in Hebei province are classified as rural
(NBS, 2008). In 2008 an area of 6.3 million ha was under cultivation (ACMR,
2010) which represents 5.2% of the total area of arable land in China (NBS,
2008).5 The total area cultivated declined since the 1950s (Table 1). Most of the
farm land is irrigated and cultivated within the traditional double cropping system that is practiced in most of the plain parts of Hebei.

Table 1: Population, rural labor force, agricultural land, and irrigation area in the Hebei
province (various years compared)
Area in 1000 ha
Sown Area
Year Population Rural
CultiLaborers vated

Total
sown

Grain Vegetables

Cotton Peanut Irrig
able

(1000 persons)
1949 30,860

11,688

7,266

7,750 7,243 n.a.

n.a.

n.a.

n.a.

1978 50,570

17,260

6,675

9,370 7,944 n.a.

n.a.

n.a.

3,556

1990 61,590

23,605

6,556

8,787 6,828 n.a.

n.a.

n.a.

3,618

2000 66,740

27,701

6,883

9,024 6,919 n.a.

n.a.

n.a.

4,346

2003 67,694

27,480

6,883

8,639 5,944 1,069

581

490

4,404

2007 69,430

28,465

6,315

8,653 6,168 1,180

680

392

4,579

2008 69,888

28,948

6,317

8,713 6,158 n.a.

n.a.

n.a.

4,453

Note:
Source:

n.a.: not available.
ACMR (2010) and NBS (various years).

The classical crop rotation includes winter wheat and summer maize or cotton double cropping, for which irrigation is necessary especially for winter
wheat because it requires up to 3 times more water during its cropping period
than is available from rainfalls during this time (Zhen and Routray, 2002). The
precipitation is rather high on average but there is a quite uneven distribution
with most of the rainfalls occurring in summer. Some portion of the decrease in
5

As Lin (2009) states one has to be cautious with Chinese official statistics especially
regarding the amounts of arable land available. There was a tendency of underreporting
of cultivated land area by official administration at various levels. This tendency was
uncovered by the first national land census that was undertaken between 1984 and 1996.
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the sown area of grain crops is due to increases in the sown areas for e.g. vegetables, cotton and peanuts. Also the expanding production of cotton is based on
intensive underground water irrigation.
Besides its importance for whole China in the production of grain, Hebei is
also the province with most of orchard area (in 2007 around 1 million hectares).
Orchard areas are dominating in the western and northern parts of Hebei.
The demand for infrastructure leads to land conversion for new settlement
areas or roads and railway systems. As can be seen from Table 2 below, the
trend in the change of land use or the reclassification of land from crop production area to other purposes such as garden land (mainly vegetable production) or
for state infrastructure projects continued. Together with the still growing population this results in a very small available per capita area of arable land (0.084
ha/person in 2008) in comparison to the world average of 0.236 ha (Lin and Ho,
2003) or even the average for China of 0.092 ha (own calculation based on
ACMR, 2010).

Table 2: Changes in cultivated land in the Hebei province, 2000-2008
2000

2005

2007

2008

Cultivated area at the beginning of the year 6,868.80
(1000 ha)

6,441.51

6,315.34

6,329.79

Increase in cultivated area in this year 2.00
(1000 ha)

8.10

53.90

15.81

Barren brought under cultivation

0.50

4.39

5.44

10.14

Garden converted to farmland

n.a.

0.91

44.58

1.84

53.37

54.72

13.65

Decrease in cultivated area in this year 14.80
(1000 ha)

State capital construction

5.90

7.02

6.84

5.96

Farmland converted to gardens

n.a.

44.70

0.51

2.69

Farmland converted to pasture

n.a.

0.73

44.97

3.06

Cultivated area at the end of the year (1000 6,857.10
ha)

6,396.25

6,314.53

6,331.89

Per capita cultivated area (ha/person)

0.087

0.085

0.084

Note:
Source:

0.097

n.a.: not available.
Hebei Statistical Yearbook 2009 available at ACMR (2010).
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This low amount of arable land per captia leads to small scale production
and the average farm size is small. In terms of output, grains (mainly wheat and
maize) are still the main agricultural production occupation for farm households
in Hebei province. A large proportion of the agricultural production in the assessed region is subsistence agriculture, with e.g. large shares of the output for
grain or eggs used for household consumption.
Over the period from 1986 to 2002 the total amount of arable land per
household declined in the study region as did the amount of land per capita, although to a lesser extent showing the relative egalitarian per capita distribution of
land (Figure 2).

Source:

Own computations based on RCRE data for Hebei, 1986-2002.

Figure 2: Arable land per household and per capita by year

The land is farmed by a high number of small agricultural households. This
led to a high fragmentation of the land. In most areas the plot size is small and
the households operate on plots that are scattered around the farm yard or house
in the village.
Despite the policy aim of grain self sufficieny, the high amount of available
rural labor and the scarcity of arable land per capita are a comparative advantage
for the production of labor intensive crops; fruits and vegetables (Sandrey and
Edinger, 2009). In reverse, China does not have favorable conditions for the
production of land intensive crops as cereals or oilseeds.
21
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

The assessed villages differ in the per capita amount of land provided to the
household (Figure 3). This is mainly due to different amounts of arable land
available for distribution among villagers.

Source:

Own computations based on RCRE data for Hebei, 1986-2002.

Figure 3: Arable land per capita by village

Also the disparity between the rural population and the population classified
as urban, based on the household registration system hukou, widened as can be
seen by the rising gap between urban household’s disposable income and the net
income of rural households since 1978 (Figure 4). The terms disposable and net
income refer to the distinctions made in the Chinese statistical yearbook between urban and rural income available for the coverage of living costs. However, the costs of living are lower in the rural areas, as also shown in Figure 4.
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Source:

Basic statistics for people's livelihood, Hebei province, ACMR (2010).

Figure 4: The urban rural gap in income and living expenditures

2.3 Summary
Most of the population in Hebei province is classified as rural. The agricultural
production system is still dominated by small scale farms. Grain crops dominate
in terms of cultivated area, especially in winter wheat summer maize double
cropping system, but shifts to cash crops such as cotton and vegetables can be
observed. Since the start of the reforms the disparities in income and living expenditures increased. But also the villages within Hebei differ in terms of development and well-being. The reasons for those differences are partly related to
differences in the population density and partly to the institutional developments
that occurred since 1978, which will be discussed in the next chapter.
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3 Development and state of rural institutions
in China
This chapter provides an overview of the various stages in the development of
rural institutions in China in general and some of which are also specified for
Hebei. It is devoted to the historical development of institutions that supports the
understanding of the micro-economic assessments in Chapter 7. As a starting
point the term transition is explained.

3.1

Transition in rural China

Transition can either be defined or discussed focusing on sectoral transition
(Spiertz and Oenema, 2004; Swinnen and Rozelle, 2006) or as an overall transition of the economy and society in the light of normative and positive economic
theory. Also agrarian change can be analyzed from different perspectives (Rigg,
2006). One aspect is the deagrarianization which is driven by structural changes
within the assessed economy. But also the assessment of poverty trends is included in studies on agrarian change as well as the analysis of changes in the
culture and livelihoods of the rural population (Rigg, 2006), which can be seen
as more societal changes then as structural changes.
Here the sectoral and the overall transitional view will be combined because
from the early 1980s onwards the rural areas in China experienced at the same
time a restructuring of production processes within the agricultural sector and an
opening and system change occurring for the whole society and economy. Skinner et al. (2001) explicitly argue that the development in rural China has to be
assessed with respect to the interaction between agriculture and the secondary
sector but also in the context of changing environmental conditions (e.g. increases in environmental costs due to land use changes) and the impacts on local
decision makers that arose from the orientation of the Chinese political economy
towards markets.
McMillan and Naughton (1992) state that with the transition of a planned
economy the whole set of fiscal, monetary, legal system, ownership and price
institutions must be changed. Also Swinnen and Rozelle (2006) emphasize that
the transition of a communist or socialist economy involves necessary changes
in property rights regimes, an adaptation of incentive systems to improve labor
and capital productivity and the creation of exchange institutions or markets that
are more efficient than the ones under central planning of exchange. The most
important effects of well functioning exchange institutions are that they facilitate
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transactions between different economic agents and by this promote specialization and trade. Those institutions involve a price mechanism by which information about the degree of scarcity of specific factors is provided to consumers
and producers (Swinnen and Rozelle, 2006).
The transition of former socialist or communist societies with centrally
planned economic systems is discussed in the economic theory mainly from two
different perspectives (McMillan and Naugthon, 1992). The first way of transition discussed in theory and also observable with respect to some East-European
societies is the “big bang”-approach. Theorists favoring this approach argue that
private property rights and a market oriented system of allocation and distribution should replace the former system as soon as possible (Tsang, 1996). The
school of thought promoting the second approach, “gradualism”, argues that a
fast transformation of all spheres of society and the economic system at the
same time is not appropriate especially for large and relative homogenous centrally planned communist societies (Gregory and Stuart, 2001). Because a fast
and complete transition of a whole state system is accompanied by many stakeholders that loose influence, power or their economic basis a stepwise change of
the structures provides a feasible way to prevent resistance from those interest
groups. So the compensations necessary for people to agree to changes are lower
if the gradualist approach is followed (Dewatripont and Roland, 1992). As
Schüller (2002) explains the homo oeconomicus would favor the “big bang” to
achieve efficiency in allocation and production and competition based actions
and decisions as soon as possible. But if one thinks of the socio-economic actor
as homo sociologicus (Schüller, 2002) this would not be the prime interest because the benefits of a fast transition could be outweighed by the risk that the
transition becomes a failure due to high pecuniary and non-pecuniary transition
costs. China was in a comfortable position as the institutional reforms in the agricultural sector started in the end of the 1970s. The society had recovered from
the chaotic years of the Cultural Revolution and the economic system was relatively stable (Bajpai and Jian, 1996). As a consequence there was no need to
transform the rural institutions too fast, as it might have been the case in EastEuropean countries, where societies had to cope with a sudden break down of
the economic and political structures at the same time.
Following Spiertz and Oenema (2004) transition in agriculture is seen as a
process of sectoral change in response to internal or external drivers that results
in a change of the incentives for the sectoral actors. The term transition itself
implies that this process is anti-systemic (Ness and Raichur, 1989) by changing
know institutions. Some examples for drivers of change are: population growth,
market and price changes, policy changes, adoption of new technology, changes
in the level of education of the rural population, and climatic changes or flood25
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ing (Spiertz and Oenema, 2004). The actors respond by adapting their (production) decisions to the perceived changes.
Figure 5 provides a graphical illustration of these processes. Transition as a
process entails the movement from state determination of productive endowment and income values to market determination of those values (Benjamin et
al., 2005). The change from a socialist to a market-oriented economy goes along
with changes in factor prices. For example, returns to education or special skills
are expected to be higher (Benjamin et al., 2005) than under the commune system that hardly rewarded differences in labor productivity or human capital.
Following Happe (2004) ‘structure’ is used here as a term that refers to an
entity which consists of several components that are inter-related to each other.
With respect to the agricultural sector those components are the farm firm or
household itself and the available production factors land, labor and capital
(Happe, 2004). The OECD (1995) defines structural changes in agriculture as
the movement or exchange of production factors within the sector (e.g. among
farm households), and between the agricultural, the industrial and the service
sector of an economy.
Internal driving
factors

External driving
factors

Response by
individual
farmers, their
suppliers
and customers

Changes in structure
and characteristics
of
the agricultural
sector

Impact on society

Source:

Adapted from Spiertz and Oenema (2004).

Figure 5: Drivers of change in agricultural production structures

As suggested by the feedback loop it is not always possible to clearly distinguish between the cause and effect of externally induced changes due to the
simultaneity of change in the sector but also society wide. Based on the interactions of rural actors, especially agricultural households, with other sectors and
administrative levels of the state societal and policy changes during the opening
process of China also influenced the structure of the agricultural sector. Farm
households are the core production decision unit in the agricultural sector of Hebei. Their decisions about the provision of off-farm labor had an impact on the
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development of non-agricultural industries. Institutional changes regarding land
use rights, the abolishment of the commune system, and the stronger focus on
agricultural subsidies influenced on the other side the decision processes of the
farm households. In general, the agricultural sector is of great importance for the
development of an economy at its early stages (von Urff, 1982) because it provides food and non-food commodities and labor force that could be used in other
sectors (Swinnen and Rozelle, 2006).
With respect to the development of the agricultural sector in Hebei one can
identify some inhibitors of change:
(1) The de facto breakdown of the formerly centrally organized extension service. This resulted in a gap in knowledge transfer about up to date farming
methods and pest control that could only partly be replaced by private actors, such as sellers of agricultural inputs.
(2) Urbanization in combination with the reclassification of rural agricultural
land into urban development or infrastructure land.
(3) Population growth that further contributed to land fragmentation and by
this facilitated the trend of decreasing farm size.
(4) At the same time also the share of elderly people, who are less productive
due to their age and health status, increased.
(5) Politically induced changes in the price and distribution system that are observed in general in whole China.
This list does not claim to be complete. What is clear is that the assessment
of the changes in rural institutions has to involve the discussion of societal and
political factors influencing the transition. Therefore time related variables are
included in the microeconomic assessment later in this work that might unveil
impacts of policy or macroeconomic changes on rural households’ decisions.

3.2

Rural China prior the period of communism

Over a long period of time (from the first dynasties until the appearance of the
People’s Republic) land was privately owned in China. Almost 50% of the cultivated land before the socialist revolution was owned by landlords. The landlords rented land to peasant households so that a system of independent but
fragmented agricultural production and decision units, private farms, existed in
rural China (Lin, 1997).
Land was the most important component in a system that Zhao and Wen
(1999) describe as a “combination of intergenerational and inter-temporal trans27
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fer of wealth, with emphasis on intergenerational transfers” (p. 3). Land protected its owners in two ways from old age poverty. First, land was traditionally inherited to the sons of the family after the death of the father. Being aware of the
heritage to receive the young generation behaved well with respect to their parents and provided their income to the intergenerational household (intergenerational transfer). In the case of a loss or non-existence of children aged land owners could, as a second way to ensure old age security, sell the land or rent it out
(inter-temporal transfer) and by this make a living either from the revenues generated by the land sale or from the land rent flows (Zhao and Wen, 1999).
Before the foundation of the People’s Republic of China in 1949 income inequality was relatively high in China (Rozelle, 1994). Roll (1980) calculates a
Gini coefficient for income of 0.443 for overall rural China in the 1930s. Brandt
and Sands (1990) estimated Gini coefficients with respect to income for three
villages in northeastern Hebei in the 1930s of 0.346, 0.349 and 0.391 respectively and 0.46 for the province as a whole. In the 1930s rural households in China
derived a significant share of their income from sideline agricultural income
such as weaving and spinning (Roll, 1980). Income earned by those sideline activities and a higher share of household laborers being involved in nonagricultural activities contributed positively to income inequality reduction. The
marginal contribution of these variables to inequality reduction was lower than
the negative impacts on income equality stemming from the amount of owned
farm land or the amount of hired agricultural laborers (Roll, 1980). The land reform contributed to a decrease in local income inequality but did not address
reasons and did not change inter-regional inequality (Roll, 1980). In addition,
the rural population received a dividend from the abolition of land rents (at the
expense of the former landlords) and changes in the tax system (Roll, 1980).
Before the revolution in 1949 most agricultural taxes were related to the
amount of land owned or farmed and tax collection was in the responsibility of
provincial governments. The tax system was regressive; the higher the amount
of taxed items the lower the tax rate. In 1951/52 a progressive tax system based
on per capita crop income was introduced which helped in reducing inequality in
overall household incomes (Roll, 1980).
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3.3

Collectivization

This section reviews the main features of the period of a collectively organized
agricultural production system in China to build the basis for discussing institutional changes that occurred during the reform of the sector (see chapter 3.4).
Hartford (1985) provides an overview of seven principles that have been the
basic characteristics of the collectivized agricultural production system in rural
China from the beginning of the collectivization in the 1950s up to the structural
reforms of the agricultural production from 1978 onwards:
(1) Every kind of (quantitative) allocation of material inputs and distribution of
monetary funds between all levels of production units was planned centrally. Production units at lower hierarchical levels had to deliver predetermined amounts of output to higher hierarchies.
(2) All means needed for agricultural production have been owned collectively.
(3) The production was oriented at large scale. The production teams had to
fulfill pre-determined production plans and worked on relatively large and
unified fields.
(4) Based on a system of work points every member of the production team
received its income according to a unified distribution system based on the
net income of the production team.
(5) Ideally every commune provided all services to its members so that they
were integrated in a system that provided consumption goods and social
services but also organized the political life among the commune members.
(6) All people that were not able to take care for their well-being themselves
got provided all necessary goods and services to satisfy basic living, health
and education needs under a system of welfare guarantees.
(7) The rural population was assigned to specific production and exchange
units (cells). It was aimed to keep those units as self-reliant as possible. Individuals required the permission of the unit before changing the location
of residence.
Looking at these principles describing how the agricultural production was
organized and was intended to be working, it is obvious that the system was
lacking mechanisms that allowed for incentives for both, individual workers but
also local decision makers to improve production and to use scarce resources as
efficiently as possible. Lin (1988) explains that close supervision in agricultural
production goes along with high supervision costs and therefore reduces the incentives to work as part of an agricultural production team. In addition, rural
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labor productivity was very low due to relative low amounts of arable land per
capita (de Janvry et al., 2005).
From the point of view of politics, the agricultural sector was not of first
priority. It was considered to support the development of other industries and to
provide support for urban development (Gale et al., 2005) and industrialization
(Karplus and Deng, 2008). This was reflected in the socialist price system which
set high prices for industrial products and low prices for agricultural outputs and
via this mode of price setting lowered the real income of farmers (de Janvry et
al., 2005).
But the socialist ideology was oriented to diminish inequality especially
among the rural population (Rozelle, 1994). As Roll (1980) shows in his seminal
assessment of income inequality development in China in the early1930s and
1950s, rural Gini coefficients, with respect to income, declined from the 1930s
to the 1950s. Putterman (1990) indicates that in the 1960s and 1970s there was
hardly a change in intra-rural income inequality.
Because most social and health care services were also provided by the collective they were by this likely to contribute to equalization in well-being among
the rural population. Therefore, Benjamin et al. (2005) argue that household’s
well-being was less sensitive to household’s productivity during communism
than it might have been from the start of the transition of rural China until now.

3.4

Policy changes during the transition and the
development of market institutions

Over the last two to three decades the completely centrally planned and organized economic system has been replaced by an institutional framework in
which a Party-state decides about the parameters that condition market forces
(Lin, 2009). This process started between 1976 and 1978 as Chinese policy
makers formulated higher levels of efficiency in production and (resource) allocation as important topics in economic policy (Krug, 1990).
1978 is often referred to as the starting point of opening reforms or structural change in rural China (Lin, 1988; Swinnen and Rozelle, 2006) due to the fact
that in this year institutional changes, like the provision of incentives to individual households to increase production and some relaxations in the quota system
started in Anhui province and later resulted in the HRS, that was gradually implemented in the other regions of China and formally accepted in 1981 (see an
overview in Jia and Fock, 2007).
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Due to the focus of the present work, the institutional frameworks regarding
the use of land and the generation of income by rural households will be reviewed in this part. Beside national laws and provincial regulations the local institutional setup varies strongly. This is a major challenge especially for foreign
researchers. Therefore the institutional framework is outlined based on how it
should be according to national regulations, but if possible references are made
to actual patterns and differences between different locations in Hebei based on
own qualitative information.
One has to have in mind, that policies that have been formulated to explicitly address a specific, e.g. macroeconomic, topic implicitly also affect the development and distribution of welfare and income (Roll, 1980). For rural China examples for such implicit impacts could be adjustments in the foreign exchange
rate system that occurred often in the 1980s and 1990s (Wang, 2004). Also China’s WTO accession influenced its terms of trade and changed relative prices
between agricultural and industrial products. Carter and Zhu (2009) find evidence that the opening of China to world trade had a positive impact on those
relative prices and therefore agricultural producers could be expected to economically profit from relative to industrial products higher rewards for their
outputs.6 But also the decentralization of fiscal revenue raising and public
spending (Zhang and Zou, 1998) can have an impact on rural (economic) development, for example with respect to public spending for health care and education. Between 1986 and 1995, public spending for education decreased from a
share of 63.4% in Chinese overall public spending to a share of 45.6% (Zhang
and Fan, 2004).7
Even if it is argued that decentralization in general is enhancing the efficiency in revenue collection and spending, Zhang and Zou (1998) find for the period
1987 to 1993 a negative relation between fiscal decentralization and economic
growth on provincial level. This might be due to the general political turbulenc6

7

As can be seen from Mundell’s (1961) discussion about optimal currency areas, flexible
exchange rates based on national currencies work well for countries with high internal
but low international factor mobility. Wang (2004) considers a Mundell-Fleming model
as being applicable for the assessment of China’s real exchange rate between 1980 and
2002. He considers the opening of China’s trade, the elimination of price controls, the
increased orientation towards markets and other institutional changes during the reform
process as leading to a higher relevance of applying macroeconomic models developed
to assess open economies (see Krugman and Obstfeld, 2004, for a theoretical discussion
of related macroeconomic models).
According to Zhang and Fan (2004) public spending in China comprises expenditures
for research and development, for education, and for the construction and maintenances
of irrigation schemes, roads, electric power plants and grids and communication facilities.
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es during this time. Zhang and Zou (1998) argue that a central level fiscal system can better support investments in public goods that have nation-wide positive externalities in societies that are at early stages of economic development.
In China land, as the core input factor for agricultural production, serves two
main goals of policy makers. It is the basis for the country’s food subsistence
and fulfills traditionally a social security function (Zhao and Wen, 1999). According to Lin (2009) land is perceived society wide as so important for food
production and provision of at least some part of old age security, especially to
the rural population, that this perception even outweighs positions such as the
need of exclusive property rights, the principle of utility maximization and the
request for fully functioning (land) markets.
The first sentence of Article 2 of the Chinese Land Administration Law (in
force since 1 of January 1999) states, that:
“The People's Republic of China practices socialist public ownership of land, namely, ownership by the whole people and collective ownership by the working people.”
(National Development Reform Commission, 2010)

As a consequence of this, the agricultural land in rural areas belongs to the
rural collective as mentioned in the 2nd sentence of Article 8 of the Land Administration Law.
“Land in rural and suburban areas shall be owned by peasant collectives, except for
those portions which belong to the State as provided for by law; house sites and private plots of cropland and hilly land shall also be owned by peasant collectives.”
(National Development Reform Commission, 2010)

Or as Chin (2005) points out, the farmers’ collective nongmin jiti holds the
ownership of the land but it is not clearly defined who the farmers’ collective is.
According to the first two sentences of Article 14 of this law, there is the possibility to issue user rights for agricultural land. Land contracts should be concluded for a period of 30 years. But quite often land is found to be reallocated
before the end of the official allocation period for example because of changes
in the village population (Lohmar et al., 2001).
Article 3 of the Rural Land Contract Law of the People’s Republic of China
(RLCL) explains that a contract system should be applied for entitling user
rights of land in rural areas (MoA, 2010). But also in this law no clear definition
of the composition of the collective economic organizations in the countryside is
provided. This leads to difficulties in applying the law in practice. Who should
decide how to allocate the land and to whom? According to Skinner et al. (2001)
the responsibility for land use decisions lays mainly in the hands of province,
county and town(-ship) decision makers. Chin (2005) states that at the basic ad32
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ministrative level, the village, de facto the village leaders control the distribution
of the land. This is partly confirmed by results of own surveys (Böber, 2008 and
2009) where farmers stated that there have been reallocations in villages beside
official reallocations and without the need to reallocate land use rights due to
correct for changes in the composition of the population in the villages. Such
“out of turn” reallocations at village level, accepted or even arranged by town or
province administration, quite often occur to change the legal status of land from
“agricultural land” into “non-agricultural land” that is allowed to be used for e.g.
infrastructure construction (Lin, 2009). Lin (2009) hints towards another conflict
that arises with respect to land use rights, their allocation and the conversion of
land between different purposes. Due to the hierarchical relationships in the
Chinese political system there is hardly a possibility for rural (farmers’) collectives to claim their rights. So the state or urban administration can convert rural
to urban land without the need to involve rural stakeholders in the decision process. The ordo-liberal principle of freedom of decision about private property
(see Eucken, 2004) does not hold for the current conditions in the Chinese economy. Farmers, besides their re-granted responsibilities for agricultural production, still do not possess land titles or are not allowed to rent-out or rent-in land
in some regions. But the transition from “a planned economy under the law of
exchange value” to a “socialist market economy with Chinese characteristics”
(Sachs and Woo, 1997) provided the rural population with more direct decision
power over their agricultural production, off-farm labor allocation and by this
ultimately also over their income and overall well-being.
Decentralization also took place with respect to the monitoring of environmental resources resulting in sometimes overlapping and not well structured responsibilities and funding sources (Rozelle et al., 1997). The degradation of natural resources directly affects human health but also increases human insecurity
due to the uncertainness of the links between pollution and the future development of the living base (UNDP, 2008).
The introduction of the household responsibility system shifted the decision
about household’s labor allocation from the collective to individual households.
At the same time, the emergence of township and village enterprises offered
employment opportunities especially in industrial production (Qian, 2000). So
households that where endowed with more labor than needed for agricultural
production practically got a chance to supply this surplus labor to off-farm jobs.
Fan (1990) cites Lin (1987) who finds that the introduction of the household responsibility system as one major institutional change in rural China was responsible for 60% of the growth of agricultural production in China between 1980
and 1984, and for around 51 percent of the poverty reduction during the same
time (Fan et al., 2004). Even with improved possibilities for rural households to
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decide about labor allocation rural labor markets as such did not function perfectly in the 1990s (Benjamin and Brandt, 1997).
Since the opening policy started in China’s rural areas in 1978 the institutions and regulations for the agricultural markets and the price system were
changed several times. Heerink et al. (2007) list at least three main periods or
stages in the development of market structures in the rural areas. They see the
first period lasting from the end of the 1970s till 1984. This period is characterized by the responsibility of the farm households to produce state mandated
fixed amounts of agricultural products and by a state buying-up system with
state fixed prices. From Šik (1968) one learns that such a centrally planned and
controlled system seeking for equality gives more or less no incentive for individual engagement and productivity improvement. But Sen (1966) argues that
Chinese leaders have been aware of lacking incentives and encouraged local political leaders to increase outputs by offering non-monetary incentives. He
shows in his assessment of labor allocation in cooperative systems that even a
system of centralized labor allocation decisions can lead to a Pareto optimal allocation of labor and a maximization of social welfare. Putterman and DiGiorgio
(1985) discuss several combinations of centralized and community level decision making and voting procedures about individually or collectively organized
agricultural production. They find that democratic local choices about the degree
of collectivity might be more efficient than centralized decisions and could increase social welfare of the local communities. If local communities are provided with the choice between individual household farming or agricultural production organized in a collective their decisions would be mainly influenced by the
following motives: level of community control over land allocation, the equality
in access to land and to how far the institutional parameters of the allocation decisions are defined in a democratic manner (Putterman and DiGorgio, 1985).
Transactions costs, which are in general the costs of finding a contract partner,
setting up a contract and enforcing agreements (North, 1990), are higher in a
collective decision system (Berggren and Karlson, 2003) but this is not discussed by Putterman and DiGorgio (1985).
Heerink et al. (2007) state, that the Chinese government readjusted the price
system to encourage developments in the rural areas by rising prices for output.
So it can be argued that the political decision makers were partly aware of the
discouraging nature of plans, the negative impact of distorted rural-urban price
systems and the low labor productivity (in rural areas) in a centrally planned
economy. The policies applied in the second period between 1985 and 1993
seem to confirm this argument. According to Heerink et al. (2007) a dual price
system was installed. This system focused on state mandated fixed prices for a
state planned fixed quota that had to be delivered of every agricultural product
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to the state on the one side. On the other side farmers were allowed to sell above
quota amounts for market prices. To raise the agricultural production the prices
for products in the contract farming system were quite often increased. Qian
(2003) also mentions the dual-track concept regarding prices that allowed farmers to sell (grain) production above the quota requirements to market prices.
Heerink et al. (2007) see 1994 as starting point of the third period. In the end
of 1994 the former procurement system was again put in force for grain
(Buschena et al., 2005). The motivation behind this re-installment was the promotion of grain production instead of producing cash crops as rapeseed or cotton. The reason for this behavior was to produce enough grain to reach selfsufficiency in grain supply in China (Chen, 2006). Because of this, state intervention into market processes remained persistent especially for grain.
With opening the market for food and also for housing in urban areas the
policy makers lowered the barriers for the rural population to migrate to cities
even beside the fact that they continued the hukou system (de Janvry et al,
2005).
At the beginning of the reforms possibilities for provincial and local governments to tax and collect fees for investment have been linked to locally generated revenues. At the same time the ability of the central government to redistribute funds between provinces was limited by putting a cap on the taxation of
state owned industrial companies (Rozelle, 1994). Some local leaders responded
to those changes by increasing the taxation of local industries to subsidize agricultural production (Rozelle, 1994). But in reality the tax burden on the agricultural population was not relieved. In 2002 the tax-for-fee reform started with the
aim to sum up all local fees rural residents were confronted with in a single agricultural tax (Kennedy, 2007). But still this agricultural tax was a burden for the
rural population. In addition the tax revenues to local administrations were lower
than the revenues from the fees collected before. Empirical studies indicate that
the lower revenues might have resulted in a less efficient provision of services,
especially due to deficiencies in local transfer systems, and this might have negatively affected rural areas especially in the poorest regions (Kennedy, 2007).
To finally counterweigh discrimination against agricultural production by
heavily taxing farm outputs directly or rural labor indirectly, e.g. by forcing
households to provide it as an input to infrastructure construction, China started
the abolishment of all central state and local agricultural taxes and fees in 2004
(Gale et al., 2005). By 2006 the agricultural tax was abolished (Yu and Jensen,
2009). In addition subsidy programs have been initialized to provide income
support to rural households. Currently different measures of direct and indirect
income support for farmers are applied at province and county levels (Gale et
al., 2005). Some examples are fertilizer subsidies that lower purchase prices,
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area related subsidies if households plant grain crops but also direct support if
farm households invest in mechanization (13 billion Yuan in 2009 for agricultural machinery purchases; peopledaily, 2010). It is planned to reform this fragmented subsidy system so that farmers are only supported ones per year to stabilize subsidy flows (Chang and Zhang, 2010). With all these policy measures the
Chinese government aims to solve the ‘San-Nong’ problem, which consists in
the relatively declining income from farming in comparison to non-farm income
and by this the widening of the gap between rural and urban income (Yu and
Jensen, 2009). However, the average amount of subsidies received by every
farm household was rather low (Gale et al., 2005). As Huang et al. (2011) state,
in 2002 the central government provided subsidies to agriculture that where
equal to only 0.007 per cent of the agricultural output. So it was questionable if
these measures significantly increase agricultural and total income. Also the
goal of stabilizing and securing grain production hardly seemed to be achievable
with average payments of 10 Yuan per mu if grain crops are planted (Gale et al.,
2005). The policies to support farmers changed radically since 2002. In 2008, 95
billion Yuan have been provided as subsidies for the agricultural sector (Huang
et al., 2011). Around 82 per cent of this amount were made up by grain subsidies
(liangshi butie) and input subsidies (nongzi zonghe butie). Huang et al. (2011)
conclude that the subsidies do not lead to any distortions in farmers’ decisions
regarding the amount of area of land sown with grain or in the decisions about
the use of fertilizer. So, subsidies can rather be seen as income transfers to rural
households than as influencing the grain production area and consequently the
grain output. But such a type of income transfer (unearned income) might have
distorting effects on the labor time allocation decisions of the households regarding different agricultural or non-agricultural occupations, as will be assessed
in part 7 of this work.
The second most important (non-labor) production factor for agriculture, besides land, is water. Because production in Hebei province heavily depends on
irrigation and almost 80% of irrigation water originate from groundwater (Zhang
et al., 2008), the distribution and management of water is crucial for agricultural
producers and the society as a whole. The importance of a reasonable management of the production of water is increased in face of declining groundwater
resources all over North China. Water provision and distribution is regionally
organized in several ways. In the period of de-collectivization private ownership
of tube wells significantly increased (Zhang et al., 2008). Major characteristics
especially of the markets for groundwater in North China are that they are informal, localized, unregulated and impersonal (Zhang et al., 2008). Water is
provided to farmers sometimes from the village, sometimes from a farmers’ association but also from private entrepreneurs. Usually, the latter ones are local
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residents that privately invested in digging wells and building tube infrastructure
(Böber, 2009). So even though de jure water is the property of the people
(Zhang et al., 2008) de facto water management institutions are not transparently
organized and lack efficiency (Varis and Vakkilainen, 2001) and it is quite likely to observe that no one in the different administrative bodies that are involved
in ground water management seems to assume him- or herself being responsible
for the implementation of existing laws and rules (Zhen and Zoebisch, 2006). In
addition Zhen and Zoebisch (2006) explain that there are no monitoring and reporting methods included in the existing regulations for ground water management. Although the price of water seems to be reflecting the actual costs for
ground water pumping (Zhang et al., 2008), price distortions might arise in the
water market as soon as state interventions bias the prices for energy.

3.5

Farm households in China and Hebei

3.5.1 General overview
In China more than 200 million farms exist (Swinnen and Rozelle, 2006). However, one has to bear in mind that the concept of a farm in China differs from the
concepts of farms in Europe, the U.S. but also in other parts of Asia. For example McConnell and Dillon (1997) distinguish six basic farm types for Asia (excluding China):
Type 1:
Type 2:
Type 3:
Type 4:

Rather small family farms with subsistence agriculture
Farms that are still small family farms but partially commercialized
Small family farms that are independent and specialized
Small and dependent family farms (where the farm family does not
possess the de facto power to make decisions)
Type 5: Large family farms that are commercialized and specialized
Type 6: Commercial farms, which are managed by hired personnel and mainly
focusing on mono-cropping systems
During the transition, most of agricultural land was transferred via the use
right system to farm households, so that the majority of arable land in China still
is cultivated by family farms on a small scale (Swinnen, 2009).
At present the actual size of an average Chinese (family) farm is rather small
in comparison to the size of production units during commune time. There are
also new developments regarding the participation of agricultural households in
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businesses other than agricultural production. In 2008, around 14.8 million
households in Hebei are classified as rural household, which equates to around
70% of all households in Hebei (Hebei Statistical Yearbook 2009 available at
ACMR, 2010).
Sandrey and Edinger (2009) summarize, that it is not easy to define what is
meant by a small farm or a small-holder farm household in China. Elements of
the former communal system can still be found in the institutional setting in rural China. So, Sandrey and Edinger (2009) refrain from the concept of clearly
defined individual farm households but assume that it is more appropriate to use
the concept of farming cooperatives to describe the linkages between rural
households. In the present study, the farm households are considered to be individual decision units, even if they sometimes depend on community level cooperation like regarding the exchange harvesting machinery.
As Zhu (1991) explains, the term ‘peasant household’ is usually applied to
differentiate between rural households and households of workers and state employees. De facto, almost every rural household can be considered as a unit of
agricultural production or farm household. This is mainly due to the fact that at
least in the villages assessed here, almost 96% of households possessed use
rights for agricultural land and devoted at least some hours of work to the allocated plots. In addition the household head is usually classified as ‘rural’ according to the hukou system. Also Chen et al. (2004) state, that Chinese households
are classified as rural as long as they engage to some extent in agricultural production no matter if they devote household labor to non-agricultural occupations.
Wang (2007) provides a slightly changed definition of Nakajima’s (1986)
definition of the farm household that is applied here. Instead of behaving strictly
profit-maximizing the rural farm household is defined as “semicommercialized” rural production unit that uses a mix of purchased input factors
and input factors available from the household’s endowment, especially family
labor and land (Wang, 2007). The output of the farm household’s agricultural
production is partly consumed by the household itself and partly sold. The distinction between own consumed and marketed outputs is relevant especially for
the discussion of income and poverty trends.

3.5.2 Part- and full-time farm households
The assessment of differences between full-time and part-time farm households
is one of the major aims of this study. Poverty indices are calculated separately
for the sub samples containing full- and part-time farm households respectively
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in chapter 6. In chapter 7.1 separability is tested for part- and full-time farm
households and in chapter 7.3 an ex-post analysis of intra-sectoral change with
respect to trends in farming population and farm size is applied. Therefore it is
necessary to distinguish different types of rural households with respect to parttime and full-time farming activities.
Different concepts can be used to define part-time and full-time farming.
One group is based on the sources of income and the other on the allocation of
working time to on-farm and off-farm activities. According to Ahearn and Lee
(1991) there are advantages of both concepts. The income-based concepts are
useful in cases of yearly collected data without panel data character and have the
advantage that they display which proportion of the household income is derived
from farm and off-farm work. Income-based concepts offer a good possibility to
analyze the diversification abilities and strategies of rural households. In contrast to these income-concepts the time-based concepts define part-time farming
in a different way. Time-based concepts allow detecting the activities to which
the household in total or the individual household member devote their available
working time. The disadvantage of this concept is the difficulty to draw conclusions on the contribution of a given activity to the livelihood and the well-being
of the household based on the amount of hours spent on that activity. This is particularly difficult because of a high variation in the required amount of working
time for different types of farm products (Ahearn and Lee, 1991). As Fuller
(1991) states there is the potential for an operator bias if only the time allocation
or income sources of the main operator (often the household head) are considered. An operator’s labor could be substituted by family members so that the
operator can work part-time off the farm and the farm as such could still be
counted as full-time farm. Following Croll (1994) the household in China is
seen as an economic, social and political unit that determines production and
consumption and utilizes family labor, land, capital and other resources. Furthermore she describes the most typical form of a Chinese household as one
consisting of 4-6 members belonging to two to three generations (Croll, 1981).
Although family per economic definition of input factors may not be regarded as
an “input factor” it could well be argued that the ties and specialization inside
the family and the social functions of a family provide a necessary basis especially for the functioning of a rural economy. Chinese farmers that devote some
part of their labor time outside the own agricultural production are officially
considered to be part-time workers rather than being classified as part-time
farmers as in other countries (Zhu, 1991). So, according to Zhu (1991) the terms
‘peasant household’ and ‘farmers’ families’ are used interchangeably in China
when referring to a rural household that is involved in farming.
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The interest to look at part-time farming activities arises from the fact that
part-time farming can be seen as one part of many problems discussed in relation to agriculture (Hildreth, 1991). Zhou et al. (2001) state, that part-time farming is likely to evolve in societies or economic systems where land is a scarce
resource and distributed equally and the transfer of land or land use rights is restricted. Some of the problems listed by Hildreth (1991) are of importance for
discussing part-time farming in China. One of these problems is the distribution
of income within the agricultural sector but also between agriculture and the
other sectors. As can be seen in Chapter 6.2.1 there is rising importance and an
increase in the share of income components derived from non-farming activity
in the income composition of rural households in Hebei. Other aspects discussed
are the impacts of part-time farming on land use patterns (Hildreth, 1991), landuse intensity (Suh, 1985) and the intensity of fertilizer and pesticide use among
part-time farm households (Phimister and Roberts, 2006).
Rawski (1972) mentions, that the holding of multiple jobs was a strategy of
peasants in ancient China to achieve a higher standard of living by complementing agricultural production with craft work and retail activities. Croll (1994) sees
the development of part-time farming as a phenomenon that was new for rural
areas in China as it became obvious in the 1980s. It arose with rising numbers of
Chinese farmers working full-time as wage earners outside the farm. In parallel
to the argumentation of Chaplin et al. (2003) it could be assumed that households’ diversification of production activities in present China is a process of
decreasing dependence on agricultural activities and that the strategy to diversify
farming activity can contribute to rural development. De Janvry et al. (2005)
find positive spillover effects from non-farm activities to the agricultural production. So part-time farming is seen as a way for rural households to compensate for failures in credit or insurance markets that would increase the risk to
well-being of the household if agricultural income is fluctuating strongly due to
fluctuations in production as well as due to in- and output price fluctuations.
In the classification of part-time and full-time farm households of Brosig et
al. (2009) every household that allocates all family labor to on-farm production
is considered as full-time farm household. Households that allocate some or all
of the family labor to off-farm occupations and still farm any amount of land are
classified as part-time farm households. This definition of part- and full-time
farm households is applied in chapter 7.3 for the assessment of the persistence of
those farm types over the period 1986 to 2002. The choice of this definition allows consistently adapting the model of Brosig et al. (2009) to the recent study.
For the income and poverty assessments (chapter 6) farm households are defined
as being part- or full-time farm households based on the information provided in
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the data set about the self classification of farm households as to which activity
they devote their labor time.
Both definitions above refer to the distribution of labor time to distinguish
between part- and full-time farm households. As already discussed (and further
elaborated in chapter 6) a large proportion of farming was and still is subsistence
agriculture. If agricultural products are not marketed but consumed by the
household itself an income based classification of farmers would likely understate the share of farm income in total income if a large share of the products is
not sold in markets but consumed by the household. So, more households might
be classified as part-time farm households than in the case where a labor time
based classification is chosen.
In chapter 7.2 households are grouped in four different labor market participation regimes that are defined by using the information about the allocation of
family labor time combined with the information if non-family labor is employed by the household.

3.6

Alternatives to small scale farming?

This part shortly addresses the question, if there is the possibility to adopt an
institutional structure for rural Hebei province that allows the creation of larger
and less scattered farms. The small size of the farm “enterprise” can especially
be a problem for agricultural households when they want to market their production since their market power is rather low compared to the market power of
middlemen or wholesalers.
In North and North-East China (e.g. Heilongjiang province and Inner Mongolia Autonomous Region) farm sizes are larger than in Hebei because the population density is lower so that family based farms cultivate more land. Besides
family farms, the state operates large farms which can exploit economies of
scale regarding their production and have market power also with respect to the
processing and marketing of their products. The World Development Report
(WDR) for 2008 presents an example of a marketing cooperative for water melons. This kind of farmer cooperative is seen as a measure to enable small farm
households to get linked to the supply chain.
As long as land use rights are distributed based on population size to guarantee equality among the rural population in a specific location and a large share of
population remains classified as rural, it is obvious that farm size will remain
small in Hebei. Voluntary and market induced (as opposite to mandatory
state/policy forced agglomerations) farmer associations with appropriate mechanism to control individual members’ behavior could be a feasible way to over41
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come the disadvantages of small farm entities especially with respect to their
low market power compared to agricultural input suppliers or wholesalers. Because no representative data about such institutions are available in the examined data set those possibilities of overcoming potential inefficiencies of family
farms in Hebei due to scale inefficiencies will not be further discussed in this
work.
In terms of production efficiency farms in Hebei do not have to be explicitly
larger as long as rural institutions allow for the application of improved technologies or the efficient use of labor. As Schultz (1964) argues, changes in farm
size, either farms getting larger or smaller, may be a consequence of a modernization process in agriculture but are not a pre-condition for modernization.
Small farms can be efficient if they are provided with sufficient knowledge
about farming technologies and practices and if the household laborers are adequately educated. So it is rather a question of factor proportionality instead of
asking for the “right” size of a farm (Schultz, 1964).

3.7

Summary

This chapter provides the background information about the development and
recent state of rural institutions in Hebei province and reviews different approaches to define part- and full-time farming.
After centuries of private land ownership and market based agricultural production systems the aim of policy during the communist period was to reorganize the rural institutions to distribute land more equally and by this also to
achieve a lower inequality in income and well-being among the rural population.
The organization of farms into collectives and the introduction of non-market
price systems lowered the incentives for individual agricultural workers but also
for the collective production units to produce sufficient amounts of agricultural
outputs (especially grain) as efficiently as possible. Based on the household registration system around 70% of all households in Hebei are currently classified
as rural. A farm household is defined in this study as an agricultural production
decision unit that may follow the motive of profit-maximization (among others)
and acts as a semi-commercial unit that is self-sufficient to some extent. Farm
households are classified into part- and full-time farms based on the allocation
of household family labor time to farming or to off-farm activities instead of distinguishing farm types based on the shares of income derived from agricultural
production and off-farm activities. Different classifications of farm households
will be applied in the following chapters.
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Exchange institutions that function well should contribute to an efficient allocation of production factors and should also contribute to prices and income
values that are determined by the market rather than the state. The transition of
an agricultural production system is a stepwise process that is fueled by internal
and external drivers and results in the change of incentives of decision units in
the agricultural sector. During the stepwise transition of institutions in rural China more rights and responsibilities were assigned to the agricultural households.
Many of these households were not limited anymore in their possibilities to earn
income and to allocate their family labor to only agricultural production. Instead, the share of part-time farm households rose. Already in ancient China a
mixed system of agricultural production and the provision of family labor off the
farm was considered as improving the household’s well-being.
Another finding of this chapter is that the current system of rural institutions
differs strongly within Hebei. In addition to national and provincial laws and
rules, village and community level differences with respect to agricultural production systems are observed. Those differences are included in the empirical
assessments in chapters 6 and 7 by the use of village dummy variables. Further
information to reflect differences in institutions are not available.
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4 Theory and methodology
4.1 Development economics and measures of poverty
and well-being
Governmental and administrative decisions affect income inequality. For rural
China the long lasting system of taxes, subsidies and grain quotas influenced
factor prices (Benjamin and Brandt, 1999). The structural and administrative
reforms undertaken in the last decades in China are considered to change households’ factor endowments, especially regarding land and labor due to regular
and irregular reallocations and the development of rural non-agrarian industries.
Allowing the development of market institutions has an impact on the distribution of land and affects its social security function (Benjamin and Brandt, 1997).
As it is also stated by Benjamin et al. (2005), it is difficult to separate between
effects from the transition of rural China and growth or development effects in
empirical (income) inequality assessments. Wages for instance can change due
to better accessibility of local and migratory labor markets and improved incentive mechanisms in agricultural production but also due to overall economic development.
In welfare economics, the common values of a given society can be represented by a social welfare function (SWF). A social welfare function depends
“on the personal conditions of all individuals” (Harsanyi, 1955, p. 315) and expresses the subjective preferences of all members of the society (Harsanyi,
1955). Consequently, social welfare functions are more than just the sum of individual utilities (Harsanyi, 1955). Usually well-behaved welfare functions rank
more unequal distributions of welfare lower than more equal distributions even
if the mean value of the respective welfare indicator (based on either income or
consumption) is the same (Benjamin et al., 2005). Different economic variables
can be used as indicators to express welfare of a society (Mueller, 2003). Therefore a SWF can be formulated for example with respect to utility levels, income
or poverty. Usually, utility concepts include factors that can be expressed in
monetary terms such as income or the value of housing but also non-pecuniary
social measures for well-being as trust, reciprocity or fairness.
Following Schumpeter (1909), not only the sum of individual welfare is
necessary to be known for utility and welfare assessments but also the distribution of welfare among individuals matters. In theory, inequality within a population or between regions can be assessed with respect to different factors like
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land and other production factor endowments (e.g. machines), health status, education, infrastructure development or consumption. For example Deutsch and
Silber (2004) state, after a review of inequality studies, that inequality in income
is usually higher than inequality in consumption. They explain this with the
smoothing of consumption8.
Kakwani (1980) distinguishes two different schools of thought regarding the
assessment of income distribution and income inequality. He names the first of
these schools the “theoretical statistical school” (Kakwani, 1980, p. 2). Authors
classified as belonging to this school apply stochastic models. These models examine income distribution only partially since they do not provide information
about the economics of the distribution (Kakwani, 1980). In contrast the second
so called socio-economic school of thought tries to assess the distribution of income or welfare based on economic and institutional factors, e.g. age, education
or geographical location, and the distribution of wealth. Within this school
Kakwani (1980) identifies three groups of authors. The first group follows the
human capital approach that focuses on the maximization of income over the
lifetime of an individual (e.g. Becker, 1965). This approach builds on the relationship between the differences among individuals’ human capital and the
power of these individuals to earn income. The differences between individuals
have then implications regarding the distribution of income within the whole
analyzed population (Polachek, 1981). The human capital approach focuses
mainly on the supply side of the labor market and by this concentrates on different levels of skills and education of laborers (Kakwani, 1980). It is not possible
to fully assess the reasons underlying the distribution of occupations, which
might be one cornerstone in the explanation of income inequality, by using the
basic human capital approach, since no differentiation is made between different
kinds of human capital (Polachek, 1981). The second group of authors form the
“education planning school” which argues that the demand for different kinds of
labor originates from production functions (Kakwani, 1980). Tinbergen (1975)
is one of the protagonists of the “supply and demand school” as he assesses the
distribution of income based on both sides of the market; the demand and supply
of different types of labor (Kakwani, 1980).
No matter which school of thought builds the fundament for an inequality
assessment, Araar and Duclos (2007a) emphasize that the type of inequality and

8

Measures that help households to smooth their consumption such as the sale of household assets, family and village level networks or functioning rural credit markets and
the importance of consumption smoothing in terms of rural welfare are assessed for example by Rosenzweig and Stark (1989) and Zeller et al. (1997).
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the kind of poverty, absolute or relative, have to be clearly specified when discussing linkages between poverty, inequality and growth.
Besides the fact that welfare also includes social components like the provision of education and health services (Bigsten and Levin, 2000), the assessment
of economic welfare in this work focuses on two dimensions; on the distribution
of income or consumption and on the assessment of poverty. Like in many other
developing countries, in China the portion of economic welfare of rural households that stems from agricultural production is not only determined by the
amount of income that they receive from selling their agricultural outputs but
also by the expenditures for purchasing consumption goods provided by the industrial sector (Carter and Zhu, 2009). So for the assessment of welfare one also
would have to have a look on the impacts that changes in relative prices between
the different sectors of the Chinese economy had on the sample households during the period 1986 to 2002 that is analyzed in this study.
Chen and Ravallion (1996) state that for rural areas in China consumption
based measures represent economic well-being better than income based methods because there is a high fluctuation in income from farming. Another important point when thinking of consumption and expenditures of rural households is the proportion of own produced and consumed goods. Especially agricultural households in developing countries (Bardhan and Udry, 1999) or in
countries in transition, such as China, act at the same time as consumers and
producers of consumption goods. As Chen and Ravallion (1996) emphasize it is
especially important to include self-retained grain into poverty analyses. In addition, measures should be selected to allow for a good targeting of the poor in
rural areas (Fan, 2007). For a better targeting of the poor, the distinction between chronic and transient poverty can be one aspect. As Li et al. (2007) indicate most poverty alleviation programs in rural China have failed in really targeting the poor at household level. Their results show that the wealthy population groups benefited more from the programs than the poor. The central poverty
alleviation program, which was launched in 1986 and covered 592 counties that
were classified as poor on the national scale, was designed to raise the level of
general income especially of poor households in the designated poor regions.
One criticism against this program is that it does not necessarily benefit poor
households in counties that are not designated to be poor counties (Li et al.,
2007).
Li et al. (2007) emphasize that it is not only necessary to assess the overall
trend in poverty reduction but also the poverty dynamics and to distinguish between chronic and transient poverty to answer the question if this program is
appropriate and the most effective policy to reduce poverty. Panel data are the
right source for dynamic poverty assessments since they contain information
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about income consumption levels of households over time as well as location
related information that might change over time. In their study Li et al. (2007)
could even include the poverty funds received at county level and direct support
to households in the form of subsidized loans as explanatory variables for transient and chronic poverty. This makes their results highly valuable since it can be
examined if the provided funds have the capacity to reduce poverty directly at
the level of poor households or if only better off households benefit from the
welfare enhancing effect of the funds.

4.1.1 Decomposition of income inequality
Around two thirds of rural households in China are involved in both agricultural
and non-agricultural occupations (WDR, 2008). The focus of the present study
is not on a comparative analysis in economic well-being at provincial level but
on the analysis of inequality in households’ income. Income is chosen here, because land as another measure to assess inequality among households is by law
equally distributed within a location on a per capita basis. Fluctuations in the
main source of income can have a considerable effect on total household income
(WDR, 2008). Based on Roll’s (1980) definition, inequality in income is considered in this study as the inclination of incomes among rural households in Hebei
that receive income from various agricultural and non-agricultural sources.
The decomposition of the Gini coefficient by income sources reveals that
policies promoting investments into agriculture helped in reducing income inequality in rural China, whereas support to rural non-farm industries had the opposite effect of increasing inequality among the rural population (Rozelle,
1994). Azam and Shariff (2009) also decompose the Gini index and find that the
contribution of agricultural income to overall income inequality declined in rural
India between 1993 and 2005, a period where the importance of non-agricultural
sectors in generating income for the rural population increased similarly to the
case of rural China.
Income inequality measures that allow breaking down total income inequality into a “weighted sum of inequality contributions of various income components” (Estudillo, 1997, p. 73) are considered as being source-decomposable
(Estudillo, 1997). As will be described in the next paragraphs two of such
source-decomposable measures are applied in this study.
De Janvry and Sadoulet (2001) decompose income by sources using the coefficient of variation method to assess how specific income sources affect inequality among farm households. For the case of Mexican farm households they
show, that not every source of non-farm income leads to an increase in inequali47
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ty. They find that income from non-agricultural household business reduces total
income inequality. Following de Janvry and Sadoulet (2001) total income inequality can be decomposed by:
CVi
= 1,
∑ wi ri
CV
i

where

(1)

CV = coefficient of variation of total income,

CVi = coefficient of variation from source i ,

µ
wi = i = weight of income source i ,
µ

µi

= mean of income form source i ,

µ

= mean of total income and,

(

)

ri = corr yi , y = correlation between income yi from source i and the

total income y .
If a source has a relative concentration coefficient ri CVi CV lower than one
it contributes to a decrease in inequality and all income sources with a concentration coefficient larger than one contribute to an increase in inequality (de
Janvry and Sadoulet, 2001).
Benjamin et al. (2005) use the stochastic method of Shorrocks (1983) for
decomposing income by sources into various income components to illuminate
the importance of income structure as an explanatory factor for a rise of inequality over population groups and regions in their data set of nine Chinese provinces. The coefficient of variation is just one possible index for income inequality.
The Shorrocks decomposition of income inequality by source can be applied to
three different inequality indices (Kimhi, 2007). Those indices are the Gini index, Theil’s T index and the squared coefficient of variation inequality index.
The aim of decomposing income as suggested by Shorrocks (1983) is to
identify the proportion of inequality in total income that can be related to one
specific income component. The Shorrocks decomposition is a purely descriptive tool and offers hardly causal explanations for the reasons of income inequality but it still offers some insights in the contribution of income sources to overall income inequality between households.
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Following Benjamin et al. (2005) the index of inequality I ( y ) for total income y can be expressed as:
K
I ( y) = ∑ S I ( y ) ,
k
k =1 k

(2)

where the index of inequality from income source k is I ( yk ) .
The above described methods are both applied in chapter 6 to decompose
the per capita household income inequality. Both methods are compared to assess if controlling for potential errors in the measurement of income (see 4.1.2)
yields different results regarding the importance of the contribution of one specific income source to overall income inequality than the coefficient of variation
method.
Kimhi (2007) argues that the decomposition applying the Theil’s T rule of
decomposing income inequality does not necessarily yield intuitive results. Especially the quantitative interpretation of the results after the application of this
rule could be misleading. This is the case if the sign of an estimated contribution
of a specific income source to total income is negative but the contribution to a
change in inequality of the same income source is positive when its variance is
increased by one standard deviation. Therefore only the inequality decomposition rule based on the squared coefficient of variation is applied in the Shorrocks
decomposition in this study.
Other theoretical concepts to review income inequality are the Lorenz curve
or the respective Gini coefficient of concentration. Lorenz curves offer a nonparametric tool to assess the robustness of methods used to analyze inequality
(Deaton, 1997). The Lorenz curve graphically represents the distribution of
wealth, income or assets among the analyzed population. If there would be prefect equality e.g. in income among a population then 10% of the population (xaxis in graphical illustrations) would earn a share of 10% of the income (y-axis
in graphical illustrations). The Gini coefficient is equal to twice the area in between the line of perfect equality, p and the particular Lorenz curve L( p ) for a
population (Arrar and Duclos, 2007a) or equal to one minus twice the area under
the Lorenz curve. The larger the area between a specific Lorenz curve and the
45-degree line of equality the larger is the Gini coefficient or the more unequal
is the distribution e.g. of income. So the Gini is a relative measure of inequality
because it only depends on the shares of the respective variable of interest, here
income (Kleiber, 2005).
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Following Araar and Duclos (2007a) the Lorenz curve can be defined as
p
L( p ) = µ −1 ∫0 Q( p )dp ,

(3)

where Q( p ) is the income below which a proportion p of the population is
found, and µ = ∫ Q( p )dp is the average income of the population. According to this
the Gini coefficient for income inequality is calculated as
I = 2∫01 ( p − L( p ))dp .

(4)

One disadvantage of the widely used Gini index as unit-free inequality indicator is that it is always possible to identify utility functions that reverse the
ranking of two income distributions, which have the same Gini index, in the
case of intersecting Lorenz curves (Atkinson, 1970). So, is not possible to find
an additive social welfare function which ranks distributions by their Gini coefficients for income distributions with the same mean income (Newbery, 1970;
Chipman, 1985 cited in Rozelle, 1994). But as Kakwani (1980) discusses, the
condition of additive welfare functions is a rather strict condition. He refers to
Dasgupta et al. (1973) who show that there are no strictly quasi-concave welfare
functions that would result in the same ranking of income distributions as the
ranking provided by the Gini index. And Kakwani (1980) also confirms the results of Dasgupta et al. (1973) and Rothshild and Stiglitz (1973) who find that it
is allowed to rank any class of income distributions by the Gini index if the Lorenz curves of those income distributions do not intersect. Dasgupta et al. (1973)
show that Atkinson’s result regarding the reversal of the ranking, in case of intersecting Lorenz curves, holds even if the assumption of additive separability of
social welfare functions is not fulfilled.
As Atkinson (1970) argues, the Gini coefficient is sensitive to transfers because it weighs transfers in the middle of a (income) distribution highest. This
might be conflicting with social values or norms that would prefer transfers provided to individuals at the lower end of the (income) distribution. This disadvantage is most relevant if different measures of inequality or different transfer
schemes to reduce inequality would be compared at one point in time. For comparing income distributions over time this negative property of the Gini coefficient is considered less severe because the focus is not on assessing the social
acceptance of transfer schemes but on the changes of income distribution in the
society over time. For time comparisons the Gini coefficient even has the advantage that it is not affected by inflation or changes in purchasing power (Bandourian et al., 2002). Therefore, the Gini coefficient or in reversal the concept of

50
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

the Lorenz Curve is used later in this work to illustrate differences between the
income distribution in rural Hebei between 1986 and 2002.
Benjamin et al. (2005) suggest the use of generalized Lorenz curves (second-order stochastic) for inequality comparisons. In general a distribution is
second order stochastically dominated by another distribution if, and only if,
∫ α ( x )dF1 ( x ) ≥ ∫ α ( x )dF2 ( x ) holds “for all monotone nondecreasing and concave
functions” (Deaton, 1997, p. 163).
Generalized Lorenz curves allow for a ranking of the distribution when one
is not only interested in inequality but also in social welfare (Deaton, 1997).
Other measures for the assessment of income inequality are the Theil and
MLD (mean logarithmic deviation) index (Yu et al., 2007) which are belonging
to the class of generalized entropy single parameter indices (Shorrocks, 1984).
The Theil index can be interpreted as a “direct measure of the discrepancy between the distribution of income and the distribution of individuals between mutually exclusive and completely exhaustive … groups” (Conceição et al., 2001,
p. 492). Both of these indices are decomposable by groups e.g. for assessing regional inequality. The MLD has the advantage that its total index value is a
combination of “the sum of the between-groups MLD and the population
weighted average of within-groups MLD” (Motonishi, 2003, p.5). Using data
from 6 provinces, including Hebei, and assessing township and village inequality Yu et al. (2007) find that changes in income inequality are not large if the focus is on the community level.
Regression based approaches for the decomposition of income inequality offer the possibility to identify and quantify the reasons and explanatory components of income inequality (Wan, 2002). Liu and Sicular (2008) find in their
three-step decomposition analysis based on the China Household Income Project
survey data, that education influences inequality in non-agricultural income
stronger than it influences inequality in agricultural income.

4.1.2 Estimation of income inequality
For the estimation of inequality in per capita household income stemming from
different sources following the Shorrocks decomposition it is possible to include
regional variables to control for location effects. In the decomposition of per
capita household income inequality by income source using the coefficient of
variation the effect that the location of the household has on income inequality is
not considered. Because village dummies are the only regional variables that
cover differences in household’s per capita income inequality it is interesting to
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assess to how far the regression based Shorrocks decomposition yields similar
results compared to the decomposition using the coefficient of variation.
As described in section 6.2.2 it is aimed to estimate the proportion of inequality S k that is related to inequality in k . The respective estimator is given by:
Sˆ =
k
Ŝ

Cov( y , yi )
ik
.
Var ( yi )

(5)

k can be estimated using the regression model provided by Benjamin at al.

(2005):
y = β + β yi + u
ik
0k
1k
ik ,

(6)

where β1k = Sˆk .
So, actually the correlation of a particular source of income yik with overall
income y i of the household is estimated. Or as Jenkins (1995a) states, one derives with a “point estimate of the slope coefficient from a regression of total
income on [the respective income] source” (p. 39, [author’s addition]).
The estimator Ŝ k is based on a decomposition rule that underlies two restrictions regarding the weights of two income sources if the sum of them is
equal to the total income (Shorrocks, 1982 and Kimhi, 2007). The first of these
restrictions is that the contribution to overall inequality of an income source that
is equally distributed is zero. And the second restriction is that the inequality
contribution of two income components, as a result of dividing total income, is
equal if the factor distributions of those income components are variations of
each other. This requirement that the factor contributions from two income
sources sum up to the total inequality can even be replaced by the weaker assumption that the sum of the contribution of any two factors can be derived from
the individual inequality contributions of these factors (Shorrocks, 1982). The
decomposition rule is independent of the inequality index chosen. Shorrocks
(1982) also indicates that feedback effects between income sources are not taken
into account by the factor decomposition rules discussed by him because every
income component is separately assessed. This simplifies the analysis since no
behavioral relationships between income components have to be assessed.
Benjamin et al. (2005) suggest applying two-step least squares estimation to
prevent impacts from possible measurement errors regarding specific income
sources. If income from one source is overestimated it would lead to an overstatement of the correlation of this income source with total income. As a valid
instrument Benjamin et al. (2005) use household consumption, because it is assumed that it is not affected by the same measurement error as income compo52
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nent yik . For example Lubell (1947) demonstrates that households have a tendency to understate their income and this understatement is found to be more important for low income households. By applying ordinary least squares (OLS)
and two step least squares (2SLS) estimates on the decomposed incomes for
1987 and 1999 Benjamin et al. (2005) show that farm income declined and by
this became less important as a factor contributing to the equalization of incomes. Also income from non-agriculture family activities, which is as such
contributing to inequality, became relatively more important in farm households
income composition (Benjamin et al., 2005). Because the non-agricultural labor
market is not able to provide sufficient possibilities to earn income, especially
for the poorest households, the equality destabilizing effect of the declines in
agricultural income cannot be fully covered.

4.1.3 Poverty development and differences in poverty inequality for different population subgroups
Friedman (1971) formulated his hypothesis about permanent income and argued
that the best explanation of consumption decisions is offered by a real measure
of wealth of an individual, the physical and non-physical ability of the individual to earn income over a longer period, and not by the real disposable current
(specific point in time) income of this individual. As a consequence, indicators
of welfare or well-being that are based on consumption (expenditures) of individuals or households are considered to be a better indicators for the assessment
of well-being over longer periods than pure income based indicators (Muyanga,
2008) that might be sufficient to explain differences among a population at a
specific point in time.
Different approaches for measuring welfare and poverty are discussed in
Haughton and Khandker (2009). Bigsten and Levin (2000) distinguish between
income-consumption related measures for poverty on the one hand and output
related measures for poverty like school enrolment rates or life expectancy on
the other hand. An argument for income or consumption based measures is that
income can be used to satisfy other needs. One disadvantage of social poverty
indicators is that they are sensitive to distributional effects. Such indicators
could signal an improvement where only improvements that benefit the better
off are responsible for the observed change in the indicator value (Bigsten and
Levin, 2000).
Duclos (2002) discusses welfarist and non-welfarist approaches for the assessment of well-being in poverty analyses. Beside the distinction between income and expenditure or consumption based methods to measure poverty there
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is also the question which income sources or purposes of expenditures to include. The basic needs approach, as a non-welfarist approach, focuses on physical inputs that individuals require to accomplish functionings (Dulcos, 2002).
Functionings as such are multidimensional and could be for example the enjoyment that is caused by the consumption of a specific commodity or by the fact of
being healthy. Basic needs could then be interpreted as being able to generally
access functions instead of actually experiencing a specific outcome. Duclos
(2002) offers the example that living close to a health care provider can be considered as a basic need that is fulfilled but this does not necessarily imply that
the individual is in a healthy condition at a specific point in time. Because consumption also includes the value of own-produced goods it is not equal to expenditures (Duclos, 2002). Income and consumption based welfare measures
can be compared to derive a better understanding of poverty (Li et al., 2007).
The respective poverty indices or estimated poverty levels will be different since
the income approaches also include the saving and borrowing activities of the
households into the assessment. Also the factors that have an impact on the poverty level as such are very likely to differ between income and consumption
based poverty measures. And these different impacts also matter in the design of
poverty alleviation programs.
Zhang and Fan (2004) develop an approach based on the method of the
Shorrocks decomposition to assess the impact of public spending on differences
in economic inequality among 25 provinces in China. This kind of inequality
assessment also allows to reveal the importance of different sources of public
spending on the well-being of different population subgroups, such as the poor
and the non-poor. The authors find that poor population subgroups in western
provinces suffer from a bias in public investments that favored the coastal provinces. While Zhang and Fan (2004) developed a provincial comparison, the present study contributes to the academic discussion by assessing the differences in
poverty trends between households in the same village as well as between
households in different villages.
In the “cost of basic needs approach” that will be applied here, non-food
consumption is included (Haughton and Khandker, 2009). Haughton and
Khandker (2009) offer explanations why it is reasonable to include the cost for
housing and service in the cost of basic needs method to define poverty lines. A
poverty line as such represents the minimum level of income or consumption
that an individual would need to cover his/her basic needs. Since the valuation
of what is considered being a necessary minimum varies across time but also
across societies, it is necessary to define poverty lines that reflect the state of
societal development and respect the norms and values (informal institutions) of
the society (Bigsten and Levin, 2000). The calculation of the absolute (food and
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non food consumption) poverty line used in this work will be described in chapter 6.1.
One common criticism against indices that just represent the number of people below the threshold level of the poverty line is that these indices do not explore the situation of poor people in more detail, like the extent to which poor
people suffer from poverty (Kakwani, 1980; Sen, 1986). As Kurosaki (2003)
states, it is important to include the welfare costs caused by the variability in
consumption of people who are always below the poverty line into poverty assessments.
Foster, Greer and Thorbecke (FGT) (1984) developed a class of poverty indices that are additively decomposable. Due to the decomposability the impact
that a change in subgroup poverty has on total poverty can be assessed quantitatively but also qualitatively (Foster et al., 1984). Those poverty gap indices represent measures of the distance between the actual income of a poor household
and the (absolute or relative) poverty line (Foster et al., 1984). Following Duclos, Araar and Giles (2008) FGT poverty indices can be written for the observation of a population of n individuals over t time periods as
−1 n t α
Pα ( g ) ≡ (nt ) ∑ ∑ gij
i=1 j =1

(7)

where α can be interpreted as a parameter that displays the sensitivity of the
poverty indices to the distribution of poverty among individuals and variability
of individual poverty or poverty gaps respective over time. Setting α equal to 0
would result in the headcount poverty rate. α = 1 gives the average poverty gap.
α > 1 yields in distribution sensitive poverty indices or measures of “poverty
aversion” (Duclos et al., 2008).
Duclos et al. (2008) present approaches for separating poverty into the components of chronic and transient poverty and discuss differences in the results of
different approaches. This is a dynamic decomposition of poverty (Araar and
Duclos, 2006) and a useful tool to assess how vulnerable households are to instability in well-being over time (Muyanga, 2008). Transient poverty is herein
understood as the poverty that is related to intertemporal variability in consumption (Jalan and Ravallion, 1998) or risk (Duclos et al., 2008). The distinction
between chronic and transient poverty is important for the evaluation of poverty
targeting programs (Reyes, 2003). Chronic poverty is a permanent inability of
individuals or households to leave poverty due to e.g. illness or age whereas
fluctuations in agricultural outputs and related prices (e.g. as a consequence of
bad harvest) might cause transient poverty (Muyanga, 2008). Jalan and Ravallion (1998) conclude that if transient poverty is really a severe component of
Chinese rural poverty, than policy programs to target poor in specific areas
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based on current consumption data might not be successful. To reduce transient
poverty, an insurance mechanism against the high risk related to agricultural income fluctuations might be a better means.
Duclos et al. (2008) compare the measurement of chronic and transient poverty based on the welfare approach of Jalan and Ravallion (1998), further called
JR approach, with the concept of “equally-distributed equivalent” (EDE) poverty gap Γα (g ) which is based on understanding “poverty as an aggregate of “illfare” in society” (Duclos et al., 2008, p. 4). The concept of the equallydistributed equivalent level of income was introduced by Atkinson (1970) who
shows that this level of income can be interpreted in analogy to the certainty
equivalent, which is used in the theory of making decisions under uncertainty,
and “is equal to the proportional risk premium as defined by Pratt…” (Atkinson,
1970, p. 251). If one uses (7) and sets α > 0 then it follows that:
1
Γα (g ) ≡ Pα (g ) β ,

(8)

where Γ1(g ) is the average poverty gap (Duclos et al., 2008).
The difference between the normalized poverty gap Γα (g ) and Γ1(g ) for a
given α is an appropriate measure for the costs that are associated with the “inequality in the distribution of normalized poverty gaps among the whole population” (Duclos et al., 2008, p. 5). These costs of inequality Cα (g ) are provided in
money metric terms on a per capita basis and reflect the costs of an increase in
the average poverty gap that a Social Decision Maker (SDM) would be willing
to bear if it is aimed to remove all inequality in the poverty gap distribution and
it is always non-negative (Duclos, et al. 2008; Muyanga, 2008 ).
Total poverty is derived in a theorem by Duclos et al. (2008) as the sum of
the cost of transient poverty ( ΓαT (g ) ), the average poverty gap in the underlying
population ( Γ1(g ) ), and the cost of inequality in individual EDE poverty gaps
( Cα (γ α ) ).
Jalan and Ravallion (1998) consider a household level intertemporal measure of poverty as a stream of a household’s consumption over time. P = P(yi1,
yi2, …, yiD), where P is the poverty measure of household i over D dates. So they
define chronic poverty Ci as

(

)

Ci = P yi , yi ,..., yi ,

(9)

and transient poverty Ti as

(

)

(

)

Ti = P yi1, yi 2, .... yiD, − P yi , yi ,..., yi .

(10)
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Following this decomposition, Ci is the poverty component that does not
vary over time and Ti reveals the remaining part of overall poverty that displays
the variation of poverty around the time mean ( yi ) . Jalan and Ravallion (2000)
list two conditions that have to be fulfilled to consider a household as experiencing transient poverty. At least in one date during the analyzed period the household must be poor. And as second condition the standard of living of this household within this period has to vary over time. Similarly, defined by Reyes (2003,
p. 1), people are transient poor if they “move in and out of poverty” during the
period analyzed.
Following the notation of Duclos et al. (2008) equation (3) can also be written as
PαT ( y ) ≡ Pα ( g ) − Pα* ( y ) ,

(11)

with Pα (g ) as total poverty and Pα* ( y ) as estimate of chronic poverty.
The EDE poverty gap approach also sees total poverty as the sum of transient and chronic poverty. But it does link the chronic poverty to an average of illfare in comparison to the approach of Jalan and Ravallion (1998) that links Ci to
an average of welfare. As other differences between both methods Duclos et al.
(2008) mention the link of chronic poverty to out-of-poverty spells. Because the
JR approach averages welfare over time it could be concluded that someone is
not poor over the whole time if his/her income during some periods far exceeds
the income of the other periods. The EDE approach takes into account the illfare statuses experienced by the household i over t periods. Also the JR indices
cannot be interpreted in a cardinal way if α differs from 0 or 1. This leads to difficulties in combining FGT type indicators with metric indicators based on monetary terms as in cost-benefit analysis or efficiency analysis. As a last disadvantage Duclos et al. (2008) mention that an increasing value of α would result
in decreasing values of the FGT indices and by this a decrease of the measured
level of both components of poverty would be reported.
Duclos et al. (2008) use estimators that correct for biases that derive from
the small number of time periods available because otherwise the estimated
poverty levels would be systematically different from the true unobserved level
of each individual’s poverty. So they provide a second-order analytical bias corrected estimator for an individual’s true chronic poverty

( )

α α (1 − α )
α −2
Pˆα*, j = 1 − yˆ i + +
1 − yˆi + var yij ,
2t

(

)

(

)

(12)
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for the JR approach and a similar corrected estimator for the measurement of
transient poverty:

( )

1−2α  −1
α ,
t var gij




γˆα ,i =γα (gi )+0.5α −2 (α −1)γα ,i

(13)

where γ α ,i is the true EDE poverty gap of individual i (Duclos et al., 2008).
In addition Duclos et al. (2008) apply the method of bootstrap bias correction. They show that both methods are able to reduce the biases of the uncorrected estimators for chronic and transient poverty by around 50%. Even with
panel data the number of observations per individual over time is in most cases
limited. In the panel examined here, a maximum of 14 observations for income
figures or the respective poverty levels are available if the household remains in
the sample over the whole period from 1986-2002. Therefore, it is a big advantage of the bias corrections by Duclos et al. (2008) that they allow for better
estimations in the sense of approximating estimated and true poverty levels even
if the number of time periods is limited. So those corrections provide an alternative to increasing the panel by additional spells. The JR and EDE measure of
poverty gaps will be applied to the RCRE data set available using the Distributive Analysis Stata Package9.
Several studies assess the contribution of growth to poverty reduction by using the concept of the growth elasticity of poverty which is an estimate of the
percentage change in poverty if per capita income changes by 1 percent (Son
and Kakwani, 2004). If a country’s economy grows as in China, average living
conditions improve every year. As a consequence the growth elasticity decreases
but the inequality elasticity increases. Therefore, it is important to calculate the
long-term poverty elasticity if one wants to calculate the economic growth necessary to reduce absolute poverty (Son and Kakwani, 2004). The assessment of
poverty and inequality elasticities is useful to evaluate policy programs as seen
by Son (2006), who analyses the possibilities of fiscal policies to generate propoor growth for the case of Thailand.
As presented in the next two paragraphs, there is some debate, to which extent inequality among groups of people affects development and reduction of
poverty and which explanations for poverty evolution or inequality reduction
can be provided by focusing on changes in group disparities (Araar and Duclos,
2007a). Those differences in extent can be assessed with a static decomposition
of inequality (Araar and Duclos, 2006).
9

A free version of the Stata DASP 1.4 package is available under:
http://dasp.ecn.ulaval.ca/. The support and comments of Abdelkrim Araar and JeanYves Duclos are gratefully acknowledged by the author.
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The calculation of poverty inequality elasticities with respect to different
population groups could help in an impact analysis of how socio-economic policies and economic shocks affect individuals differently at the same point in time
(Araar and Duclos, 2007a). This is important for the assessment of how far different groups of the rural population in Hebei province (e.g. differentiated by the
educational level attained by the household head) are affected by measures to
reduce chronic poverty. Especially the FGT poverty indices are decomposable
and allow allocating overall poverty among population subgroups which as such
could be defined based on location or labor market participation characteristics
(Shorrocks, 1999). With the data set described in section 5.2 it is possible to assess the impact that changes in the distance between each value of an income
component k and the overall mean or average income µ (k ) of this component
have on poverty and inequality (Araar and Duclos, 2007a).
Araar and Duclos (2007a) present two sources of distributive changes that
are associated with changes in poverty inequality. The first source is a change in
inequality that stems from changes in specific socio-economic groups. Whereas
the second source for changes in poverty inequality is the inequality of specific
income components. With Shorrocks’ income decomposition a tool is already
introduced to reveal changes in inequality from different income sources. But
inequality can also be assessed for differences in average poverty across subgroups or due to inequality among the respective subgroup of the population
(Shorrocks, 1999; Duclos, 2002). The methodologies to evaluate growth effects
on poverty inequality developed by Araar and Duclos (2007a) differ from the
ones used by Shorrocks (1999) who derives with a procedure that allows for an
exact additive decomposition of a statistical inequality indicator into the contribution of every factor contributing to inequality in a specific setting.
The methods developed by Araar and Duclos (2007a) will be used to consider the differences in households poverty equality that can be related to the
location of a household in a specific village or to the labor time that the household devotes to farming activity. The assessment of differences between farm
groups or types is one major aim of the recent study. Therefore those methods of
Araar and Duclos (2007a) are chosen to analyze if poverty inequality is for example different between part-time and full-time farm households.
Following the approaches of Araar and Duclos (2007a) for the bipolarization
of inequality the elasticity of total poverty related to within-group inequality is
given as:
ε σ ( z; α ; ρ ) =

∂P ( z; α ; σ (g )) ∂σ ( g ) I (ρ ; σ ( g ))
∂I (ρ ; α ( g )) ∂σ ( g ) P( z; α ; σ ( g )) σ =1

(14)
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where:

σ ( g ) = group -g- specific factor of bipolarization,
I (ρ ; σ ( g )) = overall single parameter Gini (S-Gini) after the bipo-

larization factor,
P ( z; α ; σ (g )) = total FGT poverty,
z = poverty line,
α = parameter of “poverty aversion”.
Within-group bipolarization refers to the change in inequality that spreads
the income below which one finds a proportion p of the population away from
the mean income µ (g ) of those people that belong to the respective group g .
Whereas between-group bipolarization refers to the dispersion of population
groups from each other whereby the within-group inequality is not affected
(Araar and Duclos, 2007a). S-Gini indices have the same properties as the usual
Gini index. So it follows that incomes which are non-positive are easily accommodated, “and inequality can be decomposed by income type if the rank-order
of incomes does not vary by source of income” (Donaldson and Weymark,
1980, p. 74). The advantage of S-Gini indices is that they are more flexible regarding the distribution of the equivalent income (Donaldson and Weymark,
1980).
The elasticity of total poverty related to between-group inequality is:
ε γ ( z; α ; ρ ) =

where:

∂P( z; α ; γ ) ∂γ I (ρ ; γ )
∂I (ρ ; γ ) ∂γ P( z; α ; γ ) γ =1

(15)

γ (g ) = between group specific factor of bipolarization,
I (ρ , γ ) = between group inequality,
P ( z ; α ; γ ) = total FGT poverty with respect to between group bi-

polarization,
z = poverty line,
α = parameter of “poverty aversion”.
Both elasticities are calculated using the -db efgtg- procedure as given in
Stata DASP 1.4 (Araar and Duclos, 2007b). The overall marginal impact on inequality (MII) is given by ∂I ( ρ ) / ∂ () , whereas ∂P ( z; α ) / ∂ () is the overall marginal
impact on poverty (MIP) and ε () ( z;α ; ρ ) is the elasticity of poverty with respect to
overall inequality (ELS).
The groups of interest for the estimation of the poverty elasticities above are
defined by using different villages for spatial grouping, educational level of
household head as socio-demographic criterion for grouping or income from
different sources (e.g. part-time versus full-time farmers) as an economic criterion for the group formation. In difference to the study of Araar and Duclos
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(2007a) for the analysis in chapter 6.1 per capita consumption expenditures will
be used instead of household per capita income.

4.2

Labor allocation

Due to restrictions in the possibilities for rural laborers to migrate to urban areas
and to take up urban work and other deviations from a well functioning labor
market the overall economic allocation of labor was distorted in China even after the start of the reforms. Knight and Song (2005) present an illustration of a
model of labor allocation between the urban and rural sector in China, where
they show the extent of prevented urban unemployment and the difference between rural employment under competitive vs. restricted labor market conditions.10 To provide a better understanding of the constraints in the macroeconomic allocation of labor in China during the period assessed in the study at
hand the theoretical considerations of Knight and Song (2005) are presented in
Figure 6.
Following Knight and Song (2005) it is assumed that the amount of labor
available for the whole economy is fixed and equal to the distance between 0
and 0 ' . The share of rural labor is measured from 0 onwards to the right, e.g. as
the distance between 0 and L1 . As a simplification the rural sector is seen here as
only to consist of agricultural production and hence MPLa represents the curve
for the marginal product of rural peasant labor or the rural labor supply price to
the urban sector. The certain urban wage is the wage from which onwards ruralurban migration takes place. The amount of labor allocated to the urban sector
(again simplified as just consisting of one urban labor occupation possibility) is
measured to the left of 0 ' . The wage rate and the marginal product of labor are
indicated on the y axis.
If the Chinese labor market were competitive, then MPLa would represent
the supply curve of rural labor, MPLu the urban employers’ labor demand curve
and the market would be cleared at the competitive wage of wc . At this wage the
amount of 0L2 labor would be allocated to rural occupations and 0 ' L2 would be
the amount of labor employed in the urban sector. However, the wages are assumed not to be competitive but instead the urban wages wu is set higher
than wc . Assuming a competitive labor market this would result in an amount of
urban labor equal to 0 ' L5 . As Yang and Zhou (1999) indicate especially for state

10

The additional explanations and clarifications provided by John Knight are highly appreciated. I also thank Lina Song for forwarding my questions to John Knight.
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enterprises (in urban areas) it was quite common, also in the 1980 and 1990s, to
set wages higher than would be appropriate based on labor productivity.
In the two sectoral model presented by Harris and Todaro (1970) the rural
supply price is equal to the expected wage, which would be the wage in the urban sectors times the probability that it will be obtained. If this probability is
equal to the ratio of urban employment to urban labor force, then labor is shifted
from rural to urban occupations until the supply price of rural labor is equal to
the expected wage. If the geometric construct xx’, which shows how much urban unemployment there will be at a given urban wage, intersects MPLu at point
b then L1 L5 is the amount of open unemployed urban labor. At the intersection
point of xx’ and MPLa , risk-neutral rural laborers receive the (rural) certainwage-equivalent of the uncertain urban wage wu .

Source:

Adapted from Knight and Song (2005).

Figure 6: Labor allocation between the urban and rural sector in China

Therefore they are indifferent between staying in rural areas and migrating
to the urban labor market. The most important assumption of the model developed by Harris and Todaro (1970) is that the prospective rural migrant laborers
migrate “as long as the expected urban real income at the margin exceeds real
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agricultural product” (p. 127) and by this are considered as being “maximizers
of expected utility” (p. 127) [highlighting in italics in original, note by the author]. In China, policies intend to prevent open urban unemployment. Therefore
surplus urban jobs are created to the extent of L4 L5 and migration of rural labor to
urban jobs is hindered. So the distance 0L4 is equal to the amount of labor employed in the rural sector and 0 ' L4 is the amount of labor employed in the urban
sector. This ‘non-market’ separation of the labor force results in a hidden rural
unemployment beyond L3 , where the marginal product of agricultural labor is
equal to zero.
In difference to this sectoral assessment of labor allocation the present study
is focusing on the determinants of households’ labor allocation decisions. Microeconomic models for the assessment of individual or household decisions are
applied in several fields of economics such as labor economics, health or educational economics. In the following paragraphs the origins and characteristics of
such models are reviewed and discussed.
Becker (1965) introduces the concept of full income which is the maximum
money income that is achievable by a household if the household provides all
time and other family endowments to income earning activities without taking
consumption into consideration. This income concept follows the human capital
approach and provides a resource constraint that combines all consumption
goods and available household time. Because money income can be considered
as a conversion of time into goods this combination of resource constraints into
a single one is possible. The household is seen as a “small factory” (Becker,
1965, p. 496) that combines resources, human labor and capital to produce
commodities. According to Abbott and Ashenfelter (1976), for such a household
wages are not just important as they indicate achievable income but the wage
rate is perceived as a price that influences the households’ decision about labor
time allocation that is not marketed.
Because a household consist of two or more members, following the concept
of methodological individualism would require analyzing household decisions
based on the assessment of individual utility functions (Chiappori, 1988).
As Hodgson (2007) mentions in his explanation of the origins and interpretation of ‘methodological individualism’, one has to be careful in using this term
because it is applied in different contexts with different meanings. Schumpeter
(1909) uses this concept in his sense of pure economic theory; social values and
utilities can only be assessed if one starts with the analysis of the wants and
wealth of individuals. Watkins (1952) explains the principle of methodological
individualism as one that “states that social processes should be explained by
being deduced from principles governing the behavior of participating individuals and from analyses of their situations,” (p. 186). So he believes that, “if social
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phenomena are generated by individuals they can only be explained individually” (Watkins, 1952, p. 186). Later in his work Watkins (1952) argues that
‘methodological individualism’ holds for economic systems where individuals
are guided by egoistic economic motives. The strongest criticism that Hodgson
(2007) formulates is, that ‘methodological individualism’ is mostly used in the
last five decades not only to explain individuals and their behavior but also relations among them and by this social or societal structures, whereas he considers
‘individualism’ as an inappropriate term for such institutional assessments.
Therefore this term will not be used in this work. But it is kept in mind, that for
a better understanding of the functioning of a household based and largely selfsufficient economy it would be the best option to assess the time allocation of
each household member (Ilahi, 2000), but this is not possible because the necessary information is aggregated at the household level.
Blundell and MaCurdy (1999) present an overview of different labor supply
models, starting from the standard static model of individual labor supply following the full income concept. In this model an individual worker maximizes
his/her utility over consumption and the decision about allocating the total time
budget to labor or leisure time, under consideration of the wage rate and all unearned income, including asset income (the budget constraint). Since education,
experiences but also past periods of sickness influence working decisions it is
suggested to apply dynamic or life cycle labor supply models (Blundell and
MaCurdy, 1999). Labor supply models also differ by either including or excluding uncertainty of individuals or households e.g. about the future distributions of
wages and wealth or their own way of life (Blundell and MaCurdy, 1999). Following the seminal distinction of risk and uncertainty in Knight (1921) uncertainty can be seen as a term for a state in which the decision maker can not assign any probability to the future events (changes) whereas the term risk refers
to situations where the decision maker can mathematically assign probabilities
to future events. Knight (1921, I.I.29) distinguishes between “Risk as a know
chance and true Uncertainty” or as he (Knight 1921, III.VIII.2) explains later in
his work for risk “the outcome in a group of instances is known […], while in
the case of uncertainty this is not true”.
In the neoclassical model of the family it is assumed that a set of preferences
that is common to all household members is the reason behind the decision of
individual household members to pool their labor resources and to set individual
labor market participations aside (Schultz, 1990; Alderman et al., 1995). From
this neoclassical point of view household decisions about demand and supply of
labor are considered to satisfy the criterion of maximizing one single utility
function of the household. But a pooling of labor resources on the household
level would require that one family member is able to monitor all family mem64
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bers and to sanction them if they don’t follow the implicit rules and conditions
of the household pooling agreement (Alderman et al., 1995). For developed
economies with a higher degree of specialization among the household labor
force and more opportunities of labor supply outside the own family this supervision is hardly possible. But for less differentiated rural economies it could be
assumed, that e.g. the household head would be able to monitor the household
labor time allocation. To prevent the labor and preference pooling problem it is
reasonable to incorporate individual specific time constraints and reservation
wages into family labor supply models.
For the standard unitary model of family labor supply (with two individuals
in working-age), as described by Blundell and MaCurdy (1999), it is assumed
that the family maximizes its joint utility over total family consumption and, in
difference to the individual model of labor supply, two separate decisions about
leisure time, one for each of the two potential workers are made. Two family
labor supply regimes are distinguishable. In the first regime both workers supply
labor, whereas in the second regime only one of the workers supplies labor time
to the market, and the other one allocates all available time to leisure. Further it
is assumed that the marginal value of non-labor income is the same for all working and decision making household members. This income pooling restriction is
considered as unreasonable, because it would imply that all sources of unearned
income would affect family labor supply decisions in the same way, and therefore it is relaxed in collective or joint decision models of family labor supply
(Blundell and MaCurdy, 1999). One of the main advantages of the unitary model is that it allows for explicit recovering of preferences from observed household behavior which helps in assessing the effects of policy changes on households’ comportment. For a better account of differences in individual preferences11, and by this labor supply decisions, of household members it is sufficient if information about individual labor supply is available which is then used
to differentiate between (two) sub-utility functions (Blundell and MaCurdy,
1999).
The estimation of individual labor supply curves for the husband and wife is
included in the maximization of a joint utility function with after-tax income and
the respective leisure of the spouses as explanatory variables, as presented by
Wales and Woodland (1976). If wage rates are assumed to differ strongly across
individuals, then work efforts of the husband and wife are also determined by
11

In most contexts and data sets information about consumption of other goods than leisure is only available as household level aggregate and individual consumption is not
observable, even though individuals have different preferences (Blundell and MaCurdy,
1999).
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the wage received (or the wage rate receiveable) by the respective partner
(Wales and Woodland, 1974).
Goldin (1994) describes the U-shaped labor market participation function
for married women during the development of an economy. At the early stage of
an economy, which is dominated by agricultural production and characterized
by low incomes, the labor participation of women is high. But most of this labor
is employed as unpaid labor in own family business and especially as family
farm labor. Due to the income effect related with the development of new markets and labor occupations, e.g. in industry and services, the participation rate of
women declines. As Goldin (1994) states, in agriculture the demand for women
as laborers decreases due to new production technology or in non-farm household businesses with the household production being not competitive anymore
with the prices of industrially produced goods. In later stages of the economic
development the share of female laborers increases due to an increase in the education level of women and the new opportunities to work outside the agricultural sector, which is mainly caused by more financial resources available to also educate women and by a decline in the ‘social stigma’, which states that
women should not work but take care of the household and family (Goldin,
1994).
Rozelle et al. (2002) apply discrimination analysis approaches but also
econometric tests to assess the significance of differences between wage rates
for men and women in rural China and to explain differences in wage inequality
regarding the degree of competitiveness of the rural labor market. Based on
cross section data for 8 provinces and the years 1988 and 1995 they find that the
wage differential increased between different industries (e.g. construction or
light industry) but they did not find evidence for a rise of the wage gap related to
discrimination between men and women within one industry. But in both years
wages for women, after controlling for e.g. education and location effects have
been significantly lower than the wages for men. Rozelle et al. (2002) explain
this with the Confucian ideology that is deep rooted in rural areas and which
propagates the subordination of women and their destiny to serve their husband
and family; an argument following the line of thought of Goldin’s (1994) ‘social
stigma’, as described above.
Information about different wage rates for differently qualified persons or
for men and women are not included in the labor allocation decision models later in this work, because this information is not available in the data set.
Chiappori (1988) presents a collective model to explain the behavior of a
two-member household, which is guided by the principle of Pareto Efficiency
rather than focusing on the maximization of a single household utility function
where both members supply labor. A situation is called Pareto Efficient if at
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least one member of the household has improved his/her situation (and thus
reaches a higher utility level) and the other household member(s) is (are) at least
as well-off as before. Pareto Efficiency is a qualitative concept because the assessment of the situation depends on the judgment of the economic agents or
actors itself (Stephan and Ahlheim, 1996). The judgment about situational
changes that change the well-being of individuals is subjective. Chiappori
(1988) shows that the results of the assessment of the sharing of resources within the household and households’ labor supply decisions depend on the assumption whether the individual household members are seen as being egoists (only
interested in maximizing their own well-being) or as being altruists (taking the
well-being of other household members into account). As Blundell and
MaCurdy (1999) state, it is possible that the allocation of household labor time
deviates from the optimal allocation under the unitary (utility maximizing) model even when the allocation as such is Pareto Efficient and the household members are altruists. Collective household labor supply models have the big advantage that they reflect differences in the bargaining position of household
members (Blundell and MaCurdy, 1999).
Since the time allocation rule in the model of separable utility functions depends on individual wages, it is difficult to include household production in collective labor supply models (Blundell and MaCurdy, 1999). In the case of home
production non-marketed time does not only consist of leisure but instead it is
used in a productive way. Non-market labor can be either substituted by market
labor time, or is hardly to be substituted, e.g. time spent for taking care of dependents. But as demonstrated by Apps and Rees (1997) household production
can be included in the collective labor supply models if some preconditions,
such as linear homogeneity in household production and a non-sensitive reaction
of demand for pure leisure to changes in the price of the good produced by the
household, are fulfilled.
If labor markets are competitive then the neoclassical (unitary) model of
family labor supply is assumed to be better suited for the explanation of households’ labor market supply decisions in developing than in developed countries
(Rosenzweig, 1980). This is because labor in developing countries is considered
to be more homogenous, wage paid jobs are assumed to be less different regarding non-monetary benefits, and taxation and saving considerations are more
likely to be able to be ignored in the analytical framework, and there might be
more flexibility in labor time provision (Rosenzweig, 1980). Those ‘developing
country criteria’ are assumed by the author to also hold for the less developed
agrarian study region during the analyzed period. In addition men were, and
might still be, the dominant decision makers in Chinese households and for such
a patriarchal situation a unitary model with just a single utility function and a
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single decision maker seems to be appropriate for assessing households’ labor
supply (Chau et al., 2007). But even in the developed country context household
models of labor supply are of importance since the effects of several welfare
policies or tax programs need to be assessed based on a profound understanding
of the process of intra-household labor market participation decisions (Blundell
and MaCurdy, 1999).
Yotopoulos and Lau (1974) apply general equilibrium models to assess decision processes in the agricultural sector in developing economies. They formulate a microeconomic model for the assessment of farm households’ behavior, in
which they directly specify and estimate labor supply functions for agricultural
households. Their specification of the labor supply function includes the number
of laborers in the household, the total number of household members, the wage
rate, the monetary profits from agricultural production, the output prices and
fixed obligations less the income from assets. They do not focus so much on the
differentiation between the reasons for labor supply off the farm because the
supply decisions of the household will not depend on this distinction, as long as
the marginal rate of compensation (marginal wage rate) is the same for agricultural or non-agricultural labor supplied off the farm. Yotopoulos and Lau (1974)
extend the microeconomic model to include macroeconomic variables that also
determine the labor supply decisions of farm households. To derive the macroeconomic relations underlying the decisions of the assessed households, they
multiply the estimated labor demand and supply functions by the total number of
analyzed households. But this would represent exact approximizations of the
overall labor supply and demand only under the assumptions that all the observation units are identical, especially regarding their utility function or their initial factor endowment. While the microeconomic model of Yotopoulos and Lau
(1974) rests on the assumption of perfect markets, the assessment of macroeconomic equilibria can be done for different situations, including an institutional
environment where one or more of the markets of the rural sector are regulated
by the government. Examples for such governmental interference in markets are
fertilizer subsidies or migration restrictions imposed to rural laborers.
The household supply of labor depends on the returns to labor and those returns itself depend on the production decisions of the farm households (Sicular
and Zhao, 2004). So, in general, microeconomic models to estimate farm households’ off-farm labor supply contain variables regarding households’ demographic characteristics and the amount and type of human capital available in the
households (see e.g. Fafchamps and Quisumbing, 1999) and concentrate only on
factors determining the supply of family labor off the farm (Wang, 2007). In the
labor supply model specifications, additional variables are used that provide information about transaction costs and local wage rates (Lohmar, 1999). But the
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inclusion of shadow wages is of great importance if labor supply is intended to
be estimated under conditions as in rural China, where not much of the agricultural labor is hired but self-employed family labor (Sicular and Zhao, 2004).
Such an inclusion of shadow wage estimates as explanatory variable for household labor supply allows assessing if households’ labor supply is more responsive to the agricultural shadow wage or to the market wage rate (Sicular and
Zhao, 2004). Information about wage rates is not available and also transaction
costs cannot be quantified for the available observations. It is also not possible
to derive with estimates for shadow wages from the estimation of production
functions, as done by Sicular and Zhao (2004), because important information
for the estimation of production functions like local prices for agricultural and
non-agricultural outputs of household production is not available. Therefore, an
alternative approach is chosen to estimate the determinants of farm households’
labor allocation decisions.
The labor market participation model applied in the study at hand allows estimating the probability that a household chooses to be in one state of labor demand and supply compared to a reference state (autarky). Within this framework
of assessing household labor allocation, the household is modeled regarding two
aspects. Firstly, the household decides about the amounts of labor time to be
used as input in family farm production and about the amount of leisure to be
consumed, and secondly the household decides about the amount of labor that is
“marketed”, according to the labor market regime the household participates in
(Glauben et al., 2008; Key et al. 2000). No labor supply equations are estimated
in this study due to the constraints in wage and labor hour’s data. It is one advantage of the chosen labor allocation probability models that they do not only
reflect the supply side but also assess labor market participation regimes which
are characterized by agricultural households demanding labor from the market
(Wang, 2007). All results that are derived in chapter 7.2.3 are based on these
quantitative models.
Individual incentives and their impact on all social interactions, where interactions at markets are a part of it, matter if the allocation of resources is discussed in economics (Manski, 2000). Non-marketed interactions among individuals are not reflected in the neoclassical framework of the general competitive
equilibrium (Manski, 2000). Therefore Becker (1965) and other authors extend
the assessment of labor allocation decisions from the discussion of the decision
about wage labor to a wider one that also incorporates family and household decisions that e.g. reflect the sharing of responsibilities for child care. So, labor
supply decisions are modeled as non-cooperative games of individuals that have
differing objectives, preferences, interests or incentives (Manski, 2000). Manski
(2000) considers it as critical to focus on the assessment of the outcome of deci69
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sion processes; as is done, when quantitative data are used for estimations. According to him, a lot of information about individuals’ decision making is lost by
looking only at the end results instead of analyzing the process of decision making itself. For the present work this loss of information represents a limitation in
the sense that only quantitative data are used to assess the probability that
households “choose” between different specific labor allocation regimes but no
qualitative triangulation is possible. Past working experience, attitudes towards
different kinds of work or individual perceptions are some criteria that might
influence individual labor allocation decisions. Sometimes the observed behavior of individuals differs from the economically or socially ideal behavior
(Scrimshaw, 1990). Information about individuals and their behavior is usually
considered as being qualitative innatures and hence hidden in a quantitative
analysis. In fixed effects regressions these variables are assumed to be timeinvariant; random effects models allow, if applicable, the identification of some
of these effects, but both types of models still require a quantitative data base.
Quantitative modeling in economics or other social sciences usually seeks to
achieve results that are replicable and that can be discussed in more depth as
soon as larger amounts of observations become available. But especially for
specific case studies about human interactions and decision making, the property
of replicability is not easily fulfilled just by conducting the same study with an
increased number of individuals (Piore, 2004). Despite the criticism on economic approaches to assess households’ behavior expressed by sociologists, in this
work households are considered as being a decision unit that chooses among
different alternatives to achieve an specific outcome (highest utility level) based
on a set of preferences and that face certain constraints.
Some studies include questions about potential institutional restrictions imposed to individuals’ or households’ labor supply decisions. Wales and Woodland (1976) could make use of a panel data set that included a question to the
household head in which he/she was asked if he/she had the possibility to work
more or to work less in his/her present occupation than he/she did. If the household head could not work more or less hours then he/ she was asked in a follow
up question if he/she wanted to contribute more labor hours to his/ her main occupation. Such a type of questions could not be applied in the study at hand.
As another alternative to pure quantitative economic studies one could think
about qualitative assessments to gain insights into individuals’ (and by this also
into households’) decisions about the allocation of family labor. Qualitative
methods, such as formal or informal interviews or focus group discussions can
be used to triangulate the results of quantitative analyses. Especially open questions like: “How do you decide about the distribution of your household’s labor
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time?” or “Why do you work off the farm?” could provide additional information about farmers’ labor allocation behavior.
During field studies in 2008 and 2009 the team of students and interviewers
did not hold permission for qualitative assessments in RCRE villages in rural
Hebei (Böber, 2008 and 2009). But during interviews (in villages that are not
identical to the RCRE villages) some farmers made qualitative statements regarding their personal motives for labor supply off the farm and for the migration of rural laborers to urban areas which are not contained in the available
quantitative data but also influence their labor supply decisions. Since this information have not been collected randomly, due to administrative restrictions,
and could hardly be validated and assessed in terms of reliability, official representatives have always been in the same room as the interviewee, they have not
been used in the work at hand. Therefore the assessment of households’ labor
allocation decisions is restricted to quantitative analyses.

4.3 Agricultural household models
According to Singh et al. (1986) the full income approach was useful in developing agricultural household models that integrate demand and supply decisions
of the household. Tschajanow (1923) and Nakajima (1986) develop and discuss
different agricultural household models of which some also allow to account for
missing markets or market imperfections. Heterogeneity between family and
hired labor could be one imperfection at the agricultural labor market. Deolalikar and Vijverberg (1987) discuss several reasons that might explain limited
substitutability between family and hired labor. The first reason could be that
both types of labor differ in their effect on farm output since the composition of
the labor differs. There might be a higher share of female, child and unskilled
labor among family labor than among hired labor, due to limited access of those
labor groups to the off-farm labor market. Another reason would be that hired
labor is sometimes employed in activities that require a higher degree of specialization of the laborer, e.g. plowing with tractors, so that the productivity of the
hired laborers is higher and by this it is not a perfect substitute to family labor.
Also seasonality could be an argument for a higher marginal productivity of
hired labor since this labor is quite often only employed in busy seasons where
the output per unit labor is higher than during the slack season. A fourth reason
would be that the shadow price of family labor is low if there are no off-farm
employment possibilities and therefore farmers who want to maximize their
profits lower the marginal product of family labor compared to the one of hired
labor. Also family and hired laborers differ in their incentives, because family
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members have an ownership interest that could lead to higher labor productivity
in comparison to hired laborers whose main interest is the generation of income
(Deolalikar and Vijverberg, 1987).
Other labor market imperfections are for example transaction or search costs
for hired labor (de Janvry and Sadoulet, 2003). Market failure as such is specific
to the farm household not to the traded commodity because one can argue, with
a more general definition of market failure, that markets even if they exist are
not used by the household if the gains from providing goods to the market, including family labor, are below the transaction costs of doing so (de Janvry et
al., 1991).
The household is the decision unit under consideration in this study because
the interest is on assessing decisions about the allocation of the total amount of
family labor.
In countries with a high share of the population living in rural areas and
working in agriculture which is mostly done on the family (owned) farm, the use
of agricultural household models is important for policy analysis because three
dimensions of policy decisions can be assessed (Singh et al., 1986). First, the
direct well-being effects of policy measures on farm household can be analyzed
which is important if policies are aimed to increase the well-being of large parts
of the rural population in monetary or non-monetary terms. The second field of
examination are spillover effects from the agricultural sector to the other sectors
of the economy, e.g. from the promotion of investments in agricultural production. Those effects can be assessed if one understands the behavior and reactions
of the agricultural households to these policies. Third, from a more macroeconomic point of view, agricultural household models can be used to analyze the
reaction of the agricultural sector to price policies.

4.3.1 The concept of utility maximization of agricultural
households
Despite the arguments against the pooling of individual labor allocation decisions as outlined in chapter 4.2, for the study at hand decisions about labor demand and supply will be assessed at the household level. The first reason is the
already mentioned argument that labor allocation decisions of households in developing countries (and mainly agricultural economies) seem to fulfill some of
the neoclassical assumptions of the model of family labor (see chapter 4.2). Because the agricultural sector was dominating in terms of laborers employed but
also in its contribution to GDP during the assessed period from 1986-2002 and
because only rural households are analyzed, it is reasonable to state, that the
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‘developing country’ assumptions hold for the analyzed data set. And secondly,
information about labor allocation and occupation are aggregated in the available data set at the household level.
The static household model developed by Singh et al. (1986) includes decisions of the household on production, consumption and supply. The key characteristic of such an agricultural household model is that it is recursive. Only market prices determine household’s decision about production. On the other side
the income derived from this production has an impact on household’s decision
about consumption and the supply of family labor. Singh et al. (1986) assume
the farm household to be a price taker in all markets including food markets.
Based on this assumption the household chooses the optimal production level
independently of its decisions about the consumption of food and non-food
commodities and leisure. Therefore the recursive model has one component that
reflects the utility-maximization behavior of the agricultural household and one
that includes the profit-maximization assumption. The concept behind such agricultural household models is not only useful for the assessment of farm households production and consumption decisions but they could also be used to analyze production and consumption decisions of households that run small scale
enterprises, especially in developing countries (Bardhan and Uhdry, 1999).
Household production
characteristics

Production
decisions

Endowments

Input and output prices

Production decisions
Output = f(characteristics, endowments, prices)

Profit

Full income = profit + value of endowments
Consumption
and labor
supply decisions

Consumption and saving decisions
Consumption and saving = f(full income, characteristics, endowments, prices)

Household consumption
characteristics

Source:

Endowments

Prices of consumed
commodities

Adapted from Kuiper (2005).

Figure 7: Production, labor supply and consumption decisions of agricultural households
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Based on Singh et al. (1986) the following section provides a general agricultural household model. Figure 7 provides a schematic overview of the links
between an agricultural household’s decisions about labor supply, production,
consumption and savings.
A utility or welfare maximizing peasant household that is involved in own
agricultural production but also provides resources (family labor) to off-farm
occupations is expected to allocate labor in a way that the marginal utility to the
household derived from off-farm income “is equal to the value of the marginal
product of the individual worker” (Roll, 1980, p. 30). All markets, also intertemporal and insurance markets, are assumed to exist and to be competitive
(Bardhan and Udry, 1999).
The following system of equations displays mathematically a basic static agricultural household model under the neoclassical assumption of well functioning land and labor markets that allows distinguishing between family on-farm
and off-farm labor provision and hired farm labor, but where family and hired
labor are assumed to be perfect substitutes (Singh et al., 1986; Kuiper, 2005).
Land is assumed to be fixed. The household is assumed to maximize its utility
with respect to the consumption of one own produced output ( Ca ) and leisure
( Cl ):

(

max
U Ca , C
l
Ca ,C ,L ,L
l f h

)

(16)

s.t.
Qa = f  L , L , q 
 f h 
L + Lo + C = T
f
l
pQa + wLo = pCa + wL
h

(17)
(18)
(19)

The production constraint (17) indicates that the production Qa of the crop
produced at the family farm depends on the available amounts of family L f and
hired Lh labor and a fixed input q as for example the amount of arable land. The
time budget T (18) of the household cannot be exceeded and is used to supply
labor to the family farm, to supply family labor to off-farm activities Lo or to
enjoy leisure, whereas leisure in this case includes the time for recovering. An
agricultural household is also constrained in the amount of money it can spend.
So in (19) the sum of income earned from selling Qa for a price of p and wage
income by supplying the amount of Lo with a wage rate of w equals the expenditures that occur from consuming some amount of the produced good Ca valued
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by the same (market) price p and from hiring labor Lh applying the same wage
rate w .
The three constraints (17)-(19) can be combined to the full income constraint:
p  f  L , L , q  − Ca  = w L −  T − L − C 
f
l 
  f h 

 h 

(20).

Demand, consumption and supply decisions of the household are derived
from maximizing (16) subject to the single constraint (20).
Lee (1965) indicates that individuals living in the household differ in their
skills and opportunities to earn income off the family farm. They are also likely
to differ in terms of their perceptions as to which utility levels they consider as
satisfactory. But the assessment of such differences with the use of household
models is rather difficult because it requires knowledge about the comparison of
satisfaction levels among household members (Lee, 1965). This would result
also in differences in their reservation wage (Gebauer, 1996). In difference to
the preference determined reservation wage the market wage is determined by
individual criteria (as age and qualifications) and by the overall market supply of
labor. An individual household member would supply labor off the own family
farm if the (market) wage is higher than the value of marginal product of labor
time or in other words it exceeds the individuals’ reservation wage. So if individuals are sovereign in deciding about their time allocation then the labor allocation decision is two dimensional: as a first step the decision is made to supply
labor or not (based on the comparison of reservation and market wage) and secondly if the individual has made the decision to supply it decides about the
amount of time to be supplied (Gebauer, 1996). Those considerations result in a
two step decision calculus rather than in a recursive household model.
Following Wu and Meng (1997) the profit maximization of Chinese farmers
was and partly still is constrained by policies like the household registration system (hukou), (grain) quotas and a social security system, that still excludes the
rural population from most of the benefits that are granted to the urban population such as unemployment or retirement insurances.

4.3.2 Separability of households’ labor decisions
According to the ‘separation property’ of agricultural household models, production decisions of the household do only depend on plot specific characteristics and prices but not on the factor endowment of the household (Bardhan and
Udry, 1999). As Deolalikar and Vijverberg (1987) emphasize, separability of
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agricultural households’ consumption and production decisions is build on the
assumption of perfect competitive markets and perfect substitutability between
family and hired labor. If markets are non-existent, are incomplete or if commodities are not fully substitutable because they differ in their properties like
e.g. family labor and hired labor, then supply and demand prices will differ. In
these cases non-separability of rural households’ labor supply and demand decisions applies (Singh et al., 1986). In difference to household decisions in the
context of economic assessments in developed countries, household decisions
about labor supply, production and household consumption can hardly be assessed separately under the conditions that exist in developing countries where
the economy is dominated by the agricultural sector (Kuiper, 2005). Nonseparability is linked to the existence of “virtual prices” (Singh et al., 1986, p.
155) which are influenced by household’s consumption and production decisions and by this are not fixed. This is in opposition to the assumptions regarding market prices used in the general agricultural household model above (see
the dashed arrow in Figure 7). Following Kuiper (2005) the agricultural household model can no longer be solved in a recursive way if the prices of inputs and
production outputs are affected by the consumption decisions. Also if familyspecific variables (e.g. gender composition of the labor force) determine the labor allocation decisions of the household non-recursive models would have to
be applied for the assessment of agricultural household decisions (Bollman,
1991). The model of Glauben et al. (2008) holds for both situations, for the case
of non-separability as well as for the case when household’s labor supply and
demand decisions are separable because well-functioning labor markets exist.
As Bowlus and Sicular (2003) state, if a surplus of labor exists in an economy then non-separability is of relevance. In this situation the households don’t
maximize their utility anymore and households’ preferences and factor endowments determine the production decisions (Bardhan and Udry, 1999). Bowlus
and Sicular (2003) provide procedures to test for the separability of agricultural
household decisions and make use of the panel data available to them by applying fixed effects estimations to remove the omitted variable bias that could result
from time-invariant unobserved household characteristics. Wooldridge (2002)
also uses the term ‘omitted variables inconsistency’ to describe the problem that
arises in most empirical applications if estimations are influenced by unobserved
factors. The author names the intuitive example of the relationship between education, ability and wages. Wages depend to a large extend on individual abilities
but often only years of schooling are observable. Therefore estimation procedures have to be applied that take the unobserved effect of abilities on individual’s wage earnings into account.
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The following empirical model (in reduced form) is used in the analysis described in chapter 7.1.1 to test for separability of the household’s labor decisions:
D
ln L jt = α + γ ln A jt + δ 0 ln n jt + ∑ δ i
i=1

nijt

K
M
+ ∑ θ i Dit + ∑ ξ i X it + η j + ε jt
n jt i=1
i=1

(21)
j = 1,..., J ; t = 1,..., T (Bowlus and Sicular, 2003 and Kuiper, 2005).

In this model L refers to the total agricultural household demand of labor
given as the amount of total person-days used on cultivated or sown area, A is
the amount of sown area, n is the size of the household, n i are variables about
household structural characteristics (number of females and dependents per
household), Dit are village, year and village*year dummies, X it are additional
variables that control for differences in human capital of the household head12,
land characteristics and other observable household and farm characteristics, η j
is a component for unobserved household characteristics and held fixed over
time, and ε jt is an error term. The number of time periods is indicated by T and
J indicates the number of households. The empirical test of Bowlus and Sicular
(2003) is based on changes in the size and composition of the analyzed households where δ 0 is the elasticity of household’s labor demand with respect to the
number of household members and the δ i ’s reflect the response of household’s
labor demand to changes in the household structure. The null hypothesis is that
the labor decisions are separable. If the coefficients of the structural parameters
are significantly jointly zero ( δ 0 = δ i = 0 ), the null hypothesis would have to be
rejected and this would imply non-separability of household’s labor decisions.
Bowlus and Sicular (2003) decide to follow the results from the fixed effect
estimation because this estimation procedure provides unbiased results in the
case that household unobservable characteristics are correlated with the regressors. In chapter 7.1.1 the separability is tested for the data set at hand to decide if
recursive or non-recursive agricultural household models are applicable to the
recent data set and to assess if imperfections in the rural labor market in Hebei
province exist.

12

Bowlus and Sicular (2003) and Kuiper (2005) possess information about individuals
which allows them to differentiate between the education and age of different household
members. For the data set at hand this is not possible because education and age variables are only available for the main laborer in the household.
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4.3.3 Theoretical model for the assessment of a household’s
labor allocation
In the studies of Glauben et al. (2005 and 2008) a theoretical unitary model
about household labor market decisions is developed that is static and ignores
risk attitude of farmers, proportional and fixed transaction costs (Key et al.,
2000) on product and input markets and credit constraints. Also the role of intrahousehold labor allocation decisions to cope with stochastic (external) production shocks (see e.g. Halliday, 2010) is not covered by the model applied here.
The reason for this is that there is just one household level utility function for
the whole household modeled and not two or more additively combined individual utility functions.
Another aspect of modeling household decisions is that the composition of
households changes over time (Kuiper, 2005). Glauben et al. (2008) apply the
model to household data collected in Zhejiang province between 1986 and 2002
to analyze the transition of households into and out of off-farm activities. They
define four different regimes regarding the labor supply and demand decision of
rural households with agricultural production. If the household uses only family
labor for farming and does not supply any family labor to off-farm occupations,
the household is considered as acting in autarky. In a second scenario the household supplies some part or all of its family labor to off-farm activities. The third
regime represents cases in which the household decides to hire labor for family
farm production. The fourth possible regime is the case where the household
participates on both sides at the labor market and supplies family labor and hires
non-family labor at the same time.
Key et al. (2000) name several reasons for the existence of the fourth regime. Three of those reasons might also be relevant for labor market participation decisions of agricultural households in rural Hebei and can be considered in
the empirical model: (1) agricultural households differentiate between diverse
kinds of labor, for example based on qualification necessary to fulfill the work.
Glauben et al. (2005) state that family and hired labor are not always perfect
substitutes due to specific knowledge owned by the family e.g. about local environmental conditions. (2) Labor prices or the respective shadow wages follow
seasonal patterns (Benjamin and Brandt, 2002) so that depending on the season
it might be rational for the household to hire labor for one agricultural production activity while it supplies labor for an other occupation. (3) Uchida et al.
(2007) discuss the off-farm labor provision of households participating in the
Grain for Green program. They find that the program relaxes liquidity constraints that otherwise reduce rural households’ provision of off-farm labor. So,
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if there is no liquidity constraint then the household can provide some family
labor outside the farm.
The following agricultural household model is suitable for the analysis carried out later in the work at hand because the interest is on factors that determine
the choice of labor market participation based on family and farm characteristics. Following Benjamin and Kimhi (2006) it is assumed that farm and household decisions cannot be separated from each other. The model as such is applicable to the situation of perfect markets but also to situations with market imperfections. Wang (2007) explains that this model can be applied for the situation
of either increasing or decreasing per-unit costs of accessing the labor market.
So, backward- or upward-sloping prices for hired labor or the respective wage
for off-farm provided family labor can be incorporated into the model framework. Wang (2007) lists search or monitoring costs for hired labor and the limited substitutability between family and hired labor, due to land specific experience of family laborers, as factors leading to increasing per unit-costs. On the
other side one could argue with Wang (2007) that familiarity and trust between
hired and family laborers, which increases over time, could lead to lower supervision costs and by this to decreasing marginal costs for hired labor.
Chen et al. (2004) apply panel data models to assess labor market participation of rural households in China. In contrast, the available RCRE data set will
here be used in a cross-section manner, which allows including household or
farm characteristics that do not vary over time, such as the amount of arable land
per capita of the household, if there is no land reallocation or land renting activity.
Agricultural households are assumed to maximize their utility according to
the following maximization problem (Glauben et al., 2008):
max U (c; zu )
c,x

(22)

s.t.

(

)

G x, r; zG = 0

(23)

T + X + Dh X h − Ds X s − C ≥ 0
l
l
l l
l l
l
PmCm ≤ Pc X c + PV XV − D h g X h ; z g + D s f  X s ; z
l
l
l  l f

(

)

(24)
 + E (25).


Where (23) represents the technology constraint, (24) is the time constraint
and (25) the budget constraint.
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The utility function (22) of the agricultural household is assumed to be
monotonic, continuous, quasi-concave and globally non-satiated. The vector c
contains marketed commodities Cm and leisure Cl . Z u is a vector of unobserved
household characteristics and other exogenous utility shifters. The production
technology as represented by G is assumed to be monotonic and convex. Production goods are included in (23) as vector x , quasi-fixed factors, land and capital, are shown by vector r , and household and farm characteristics that are considered to be exogenous drivers of the production are summarized in vector zG .
Agricultural products ( X c > 0) are produced using the quasi-fixed factors, labor ( X l < 0) , and variable inputs ( X v < 0) . In household’s time constraint (24) Tl
stands for the total household time available, the absolute value of X l indicates
the total amount of on-farm labor that is the sum of hired labor time X lh and family on-farm labor X l f . X ls is family labor supplied to off-farm work. The household is also constrained in its budget as is expressed in (25) where the consumption expenditures (PmCm ) are not allowed to exceed the monetary income of the
household (the right hand side of (25)). Pi , where i = a, m, c, v , indicates the prices
for consumers and producers that are assumed to be exogenous.
The revenue that the household derives from farm production ∑ Pi X i − g (X lh ; z g ) depends on the household’s labor allocation decision aci = c ,v
cording
to the specified regimes of labor market participation. The costs for hiring farm labor are indicated by the increasing and strictly convex function
g (∂g (⋅) / ∂X lh > 0; ∂ 2 g (⋅) / ∂X lh 2 > 0) depending on a function for hired labor ( X lh ) and
a vector of exogenous factors like e.g. wage rates and transaction costs z g . Family income derived from off-farm labor supply f ( X ls ; z f ) is increasing and strictly concave (∂f (⋅) / ∂X ls > 0; ∂ 2 f (⋅) / ∂X ls 2 < 0) and depends also on exogenous factors
z f , which could be for example laborer skills and a function of supplied labor
( X ls ) . The non-linear properties of g (⋅) and f (⋅) indicate, that the price of leisure
and labor ( Pl ) is endogenous due to labor market imperfections. So the model is
non-separable and has to be solved in two steps. Transfers are represented by E
and can either be a positive monetary amount, e.g. transfers from the state or
from relatives, or can be negative in the case that the household provides transfers to others (Glauben et al., 2008).
The dummies Dl j , ( where j = s, h) , in (24) and (25) indicate the labor market
participation regimes:
autarky (a )
if
(h
)
hire
if
(s
)
supply
if
(sh
)
if
supply and hire

Dlh
Dlh
Dlh
Dlh

= Dls = 0 ,
= 1 and Dls = 0 ,
= 0 and Dls = 1 , and
= 1 and Dls = 1 .
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In a first step of solving the model, one has to apply the Lagrangian approach to derive with the first order conditions from the utility maximization
problem (22)-(25). The stationary solutions depend on the specific labor market
participation regime and underlie the assumption that the interior solutions exist.
While λ is the Lagrangian multiplier of the budget constraint, µ is the multiplier for the time constraint and φ the one for the technology constraint
(λ , φ , µ > 0 and c, x > 0) (Glauben et al., 2005). Lagrangian multipliers are generally interpreted in economics as shadow prices of the factors included in the respective constraint. As the maximization problem above, also the system of first
order conditions is presented in the notation of Glauben et al. (2005). The first
order conditions provide the basis for the deviation of regime specific shadow
prices, especially for labor, that are relevant for the second step of determining
the labor market participation decisions of the households.
The Lagrangian here is:

(

)

(

)

L(λ ,φ , µ , c, x ) = U c; zU + λ  Pc X c + Pv X v − D h g X h ; z g + D s f  X s ; z  + E − PmCm 
l
l
l  l f 


+ φ G x, r ; z G + µ T + X + D h X h − D s X s − C
l
l
l l
l l
l

[(

)]

[

]

(26)
The resulting first order conditions are:
∂L(⋅) ∂U (c; zU )
=
− λPi = 0
∂Ci
∂Ci

i ∈ {m, l }

(Consumption goods)

(27)

∂G ( x, r; z G )
∂L(⋅)
= λPi + φ
=0
∂X i
∂X i

i ∈ {c, v, l }

(Production goods)

(28)

∂L(⋅)
= −λDlh g (⋅) + µ = − Dlh g (⋅) + Pl = 0
h
∂X l

Pl =

µ
;
λ

(29)

∂L(⋅)
= λDls f (⋅) − µ = Dls f (⋅) − Pl = 0
s
∂X l

Dls , Dlh ∈ {0;1}

(30)

∂L(⋅)
= ∑ Pi X i − Dlh g X lh ; z g + Dls f X ls ; z f + E − Pm C m = 0
∂λ
i = c ,v

(31)

∂L(⋅)
= G ( x, r ; z G ) = 0
∂φ

(32)

(

)

(

)
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∂L(⋅)
= Tl + X l + Dlh X lh − Dls X ls − Cl = 0
∂µ

(33).

The price for labor and leisure Pl is endogenous and can be different between the labor market participation regimes. From (31) one can see that the
shadow prices Pl j = χ ( p, r , Tl , E, z ) for every market regime j ∈ {a, h, s, sh} depend
on all exogenous variables which are: the production and consumption prices
(p), the amount of fixed resources (r), the overall available family time ( Tl ), and
other characteristics ( z ) of the labor market, the farm and the household.
One can either base the second step in the solution of the household’s labor
market participation decision on the comparison of alternative indirect utilities
associated with the regimes or on the comparison of regime specific wage rates
(Glauben et al., 2008). The price of labor is the decision price in the recent context and this price is one of the decision factors included in the indirect utility
function according to Key et al. (2000).
The present study follows the argumentation of Glauben et al. (2008), according to which higher regime specific wage rates result in higher utility levels
achieved by the respective households. Therefore the following regime wage
rates have to be compared:
Pl a = χ ( p, r , Tl , E, zU , z G )

(34)

Pl h = χ ( p, r , Tl , E , zU , z G , z g )

(35)

Pl s = χ ( p, r , Tl , E , zU , z G , z f

(36)

)

Pl sh = χ ( p, r , Tl , E , zU , z G , z f , z g ) .

(37)

The household achieves the highest (indirect) utility level if it acts according
to the labor market regime that yields the highest endogenous wage rate (Glauben et al., 2008):

(

)

Pl j = max Pl a , Pl h , Pl s , Pl sh .

(38)

Because labor market decisions are assessed from a static point of view in
this study, the effects that past decisions of households’ might have on the present state of labor market participation are not analyzed.
Alternatively to the described approach by Glauben et al. (2008), Chen et al.
(2004) apply a dynamic discrete choice model to RCRE panel data covering
around 600 households in 9 Chinese provinces. They focus on the determinants
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of migration in rural China. Chen et al. (2004) emphasize that models which use
pooled estimation methods for choice models on data sets with panel characteristics ignore the problem of initial condition and are likely to produce biased results due to the fact that decisions of previous periods can affect present decisions. Instead, they follow the approach of Wooldridge (2002) to integrate and
estimate dynamic state dependence. Unobserved effects are modeled conditional
on the initial value and a set of exogenous explanatory variables (Chen et al.,
2004). If household characteristics do not vary over time they cannot be included as variables into dynamic panel data models (Chen et al., 2004).
Because Chen et al. (2004) are interested in the effects of local social networks on off-farm and migration decisions they include the percentage of offfarm labor in the village as explanatory variable of a household’s labor market
participation choice. Also they use village level income in their set of explanatories. Unfortunately, especially this village level information is not available in
the analyzed data set of the present study.
Analogue to the discussion about family labor supply with individualized
consumption of leisure time presented in chapter 4.2 one could also model the
labor market participation decisions of farm households as utility maximization
with disaggregated amounts of leisure as in Findeis and Lass (1994), but again
such disaggregated information is not available in the assessed data set.

4.3.4 Theoretical model for the assessment of farm structure persistence
Rigg (2006) presents studies which find that rural households in some (developing) countries like Thailand develop a widespread part-time farming system
while other countries (e.g. San Jose) have households that are full-time agricultural producers and households that leave the agricultural sector completely side
by side. In rural Hebei province, like in rural China in general, people hardly
ever completely abandon their agricultural production activities. One reason for
this might be that land and labor markets as well as the social security system
are not fully developed so that land is still considered as a social security net for
the rural population (Piotrowski, 2009). Even if this topic was raised regularly in
discussions and interviews during field surveys (Böber, 2008 and 2009) it would
require detailed information about households’ coverage by social security systems especially about their entitlement to pensions to include measures that
might change individual and households’ labor decisions into quantitative models. Time dummies to control for such policy changes are not always suited due
to the lack of transmission of new regulations into practical application and an
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additional time lag until individual (labor market) behavior of labor market participation adapts to those changes. Also the mixed impact of different policy decisions and macroeconomic conditions complicates the distinction of effects
stemming from one specific policy measure.
The use of hazard models allows considering dynamic aspects (Wang,
2007). So for the case here, it is of interest how the length of staying in a previous state, full-time or part-time farming, influences the probability to shift to the
respective alternative regime. If state dependence exists then the probability of
being in the present state depends on the state the household experienced before
(Corsi and Findeis, 2000). Weiss (1997) finds in his panel study on Austrian
farm households that participation of farm households in off-farm activities depends on a previous participation in off-farm activities. Chen et al. (2004) also
confirm this phenomenon of state dependence. Depending on the kind of state
dependence that is observed different recommendations to policy makers have to
be provided. If state dependence is due to job-specific accumulated knowledge
then the provision of respective specific training is appropriate. If search or
transaction costs for alternative activities are too high and lead to the situation
that the household/ laborers remain(s) in a state instead of changing it, then
those costs or entry/exit barriers would have to be reduced (Corsi and Findeis,
2000).
As Wooldridge (2002) states, survival analysis allows testing to how far the
probability of exiting a status or entering a new status depends on the length of
time that the individual observation unit, in our case the farm household, spends
in the previous status. Using time series or panel data, one can test and control
for unobserved heterogeneity. It is important to control for unobservable individual effects that are stable over time. If this so called frailty is significant the
empirical model has to control for it (Jenkins, 2008) otherwise it would not be
possible to distinguish between the effect of frailty and the effect of the duration
dependence. The estimation procedures available in Stata allow testing for different frailty distributions. This is necessary if frailty is of relevance for the data
set in use because than the assumed distribution has an impact on the interpretation of the relative hazard rates (Cleves et al., 2002) that result from the estimation of the persistence model.
The analysis of the persistence of farming structures is also important with
respect to considerations about the efficiency of the agricultural production in
the study region. Presently, in most of the locations visited in Hebei, land use
rights are allocated to the households based on the number of residents registered as members of this household. From the available panel data set one can
see that the average size of arable land per capita is around 1.7 mu (min.: 0 mu,
max.: 7.5 mu, SD: 0.91 mu). This is in line with results from interviews con84
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ducted in other villages in Hebei (Böber, 2008 and 2009). But such a distribution rule might not always result in allocative efficiency. In case a household
prefers to abandon farming and to rent out the allocated land to other households
that would like to increase their production area and to specialize in farming
then the overall utility of the involved actors could be increased due to the fact
that households would concentrate their labor and capital resources on activities
where they have comparative advantages. Existing legal measures to exchange
or rent land among households within a village or between villages are hardly
executed. This is because either local administration hinders the enforcement of
land renting activities or because the lessors do not trust the tenants, because the
tenants are assumed not to invest resources into appropriate farming practices to
keep the land fertility at a sustainable level (Piotrowski, 2009).
Especially a graphical representation of the results from the persistence or
time failure analysis is an appropriate tool to explain the results of the analysis
to policy makers or other interested stakeholders (Nevell, 2000).
As for the choice between four different labor market occupations described
in part 4.2.3, a household in rural Hebei is assumed to base its decision to either
be a part-time or full-time farming household on the principle of utility maximization. Brosig et al. (2009) define the following indirect utility functions:

(

)

(39)

(

)

(40)

ψ tFF
= ∫ VtFF pt , YtFF , Z t , DURt e −rt dt
*
ψ tPF
= ∫ VtPF pt , YtPF , Z t , DURt e −rt dt
*

Ψ j = discounted working time utility
j {FF (full-time farming); PF (part-time farming)}
r = discount rate
V j ( p, Y , Z ) = indirect utility depending on:
p = vector of consumption prices,
Y = income,
Z = vector of household or localities specific characteristics,
DUR = duration.

where:

The aim of the model presented here, is to predict movements between the
two states part-time and full-time farming. Households are assumed to change
between these two exclusive occupations if the net utility gain H t*ji of changing
the occupation is positive:
H

ji
j
ji
= Ψ i − Ψ − TC
t*
t*
t*
t*

(41)
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where TCt*ji represents the disutility or transfer cost associated with the occupation change. Because agricultural households in rural China only possess
use rights in land but no property rights these transfer costs could also be the
fear to loose the use right (Jacoby et al., 2002) if the household decides to rent
out all or some part of the allocated land and to supply labor to off-farm activities.
This model of household behavior on the choice between part- and full-time
farming is based on the proposition that the indirect utility of the household depends on variables that might change in relation to the time the household
spends in one of the two alternative states (Brosig et al., 2009). Thereby it is implied that the probability of changing between the states depends on the amount
of time that the household already remained in one of the states (duration).
The basic concept of the time failure analysis as applied here is the hazard
function. This hazard function is a specialized representation of the distribution
of a random variable which displays the failure time, the point in time when a
status change occurs, for an observation unit (Kalbfleisch and Prentice, 1980).
Brosig et al. (2009) specify the following hazard function:
λ (t ) = lim
∆t →0

Pr (T ≥ t )
.
∆t

(42)

Where λ (t ) is the spell completion rate at duration t , provided the spells last
until t .
As derived from the hazard function the duration dependence can be positive at t if dλ (t ) dt > 0 or negative at t if dλ (t ) dt < 0 (Brosig et al., 2009). Positive duration dependence is interpreted as: the longer a farm household was in a
specific state until t the higher the probability that it will change to the alternative state. The opposite holds for the negative duration dependence, where the
hazard would be decreasing and the farm household would have a lower risk
(probability) to leave its present state the longer it already was in this state.
Following Brosig et al. (2009) and allowing for time-varying covariates by
using a proportional hazard model, the empirical hazard function is specified as:
ji

(

ji

λk t , z k , β , θ

where:

ji

) = λ0ji (t,θ ji )exp[zk (t ), β ji ]

(43)

λkji (t , zk , β ji ,θ ji ) = transition hazard between the states j and i for

household k ,
λ0ji (t ,θ ji ) = hazard if no heterogeneity exists among the individuals (baseline hazard),
θ ji = frailty variance,
β ji = parameter for the impact of covariates, and
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z k = observed characteristics of the household (varying over time

(t)).
The individual hazard might be changed by the heterogeneity of individual
(or household) behavior. This is partly controlled for by the z k ’s, which are
scaled. So, exp[zk (t ), β ji ] =1 at the mean value of the observed characteristics
(Brosig et al., 2009). There could also be an “unobserved spell-specific random
effect” (Brosig et al., 2009, p. 365), which might change the hazard if no heterogeneity exits among the individual households. To control for this, the parameter
θ ji is included in the estimations and by this it is assumed to avoid estimation
bias from frailty (Brosig et al., 2009).
It is necessary to apply estimation techniques for discrete duration data if the
length of each time period (here one year) is relatively long compared with the
duration of the spells (here a maximum of eight years) (Kalbfleisch and Prentice, 1980). Brosig et al. (2009) group the spell length of the annual data using
the amount of years a spell lasted as the grouping variable. Then they apply an
estimation approach for grouped data that allows controlling for frailty. Brosig
et al. (2009) use a complementary log-log link function to parameterize the estimation approach as provided by Jenkins (1995b). Jenkins (2008) explains that
in the Stata procedures for the estimation of models with discrete time frailty the
model specifications consider shared frailty instead of observation specific frailty. One has to interpret shared frailty as a single value of the unobserved differences that is common to a group of observations.

4.4

Summary

A societal assessment of welfare should not only focus on the sum of individual
welfares but also on the distribution of welfare among the individual members
of the society. In the microeconomic analysis of inequality of rural households
in well-being and poverty one has to appropriately value own produced consumption goods. The coefficient of variation and the Shorrocks approach as
methods for the decomposition of income inequality, e.g. by sources, are presented in this chapter. Poverty indices are presented in this chapter and two different approaches of decomposing poverty into its transient and chronic component by population sub-groups are introduced.
The poverty decomposition approaches of Jalan and Ravallion (1998) (JR)
and the approach of equally distributed equivalent (EDE) poverty gap by Duclos
et al. (2008) differ in terms of what is the basis of the analysis. In the JR approach chronic poverty is linked to an average of welfare experienced by the
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observation unit (here the household). In contrast Duclos et al. (2008) link
chronic poverty with their EDE approach to an average of ill-fare states experienced by the household. This allows considering also households as being poor
whose average welfare is always above the poverty line but who experienced
poverty at one or several points in time over the assessed period. Another advantage of the EDE approach is the fact that the results can be interpreted in a
cardinal way. Since the results using both approaches are likely to differ strongly both methods will be applied in chapter 6.1 to show the extent of difference
when estimating the relation between chronic and transient poverty.
Different theoretical models to assess individual and household labor supply
or allocation decisions are evaluated in this chapter. Besides the distinction between a maximization of individual utility or joint utility of a household one can
also classify labor supply models into static and dynamic ones. Labor supply
and allocation models are of importance for the assessment of policy measures
such as tax changes, subsidy or welfare programs. Due to numerous changes in
the tax and welfare system over the last two decades in China those models offer
the possibility to assess impacts on household labor allocation decisions by including time dummies as explanatory variables as done in chapter 7.2.
Because households do not necessarily follow the behavior of utility maximization if consumption and production decisions are non-separable, it is important to assess the separabiltiy of agricultural households’ demand and supply
of labor. Also the prevalence of non-separability might indicate constraints in
the labor market. It is important to test for separability of agricultural households’ production and consumption decisions to decide about the application of
either recursive or non-recursive models to estimate the impact of factors determining these household decisions. A model is presented that can be applied to
the available data set to test the hypothesis of non-separability.
After a graphical and mathematical presentation of a general agricultural
household model, a specific static model, developed by Glauben et al. (2008), is
presented and explained. This model allows distinguishing between different
labor market participation regimes when assessing rural households’ labor allocation decisions. The introduced model can be solved when households’ labor
demand and supply decisions are separable but also in the case of nonseparability. So, this model is chosen for the analysis in chapter 7.2 because it
can be solved non-recursively and by this is applicable in cases where the hypothesis that household’s labor demand and supply decisions are separable is
rejected.
In addition a hazard model is described that will be used in chapter 7.3 to assess the persistence of part- and full-time farm structures. Hazard models can be
used to assess dynamic aspects of farm households’ labor market participation
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decisions. Such methods, which are commonly applied in survival analysis, allow analyzing to what extend the probability of remaining in a specific state or
changing it depends on the time that the household already remained in the state.
So, the application of models adapted from the survival analysis is relevant, because it is one of the research aims of this study to assess the stability (with respect to time) of part- and full-time farm households.
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5 Data
The data used is a panel data set by survey design. The next section shortly explains features of panel data and highlights requirements when working with
them.

5.1 Working with panel data
For econometric analyses quantitative micro- and/ or macro-level data are needed. Three types of data can be differentiated and used: time series, crosssectional and panel data. Time series data reflect the measurement of one or
more variables at different points in time over the same unit(s) of observation,
e.g. individuals, households or firms. In contrast collecting cross-section data
means that the same variables are asked from different observation units at one
point in time, which of course in practical field work can be a time span like a
week during which households in different villages are interviewed. As a kind of
combination of these two methods, the collection of panel data is motivated by
raising information from the same observation units at different points in time as
done in the surveys of the Research Center for Rural Economy (RCRE). The
data set received from the RCRE and used in this study will be explained in
more detail in chapter 5.2.
Baltagi (2008) depicts in a clear overview the pros and cons of using panel
data. Relevant for the study at hand could be the influence of individual heterogeneity, where in this case ‘individual’ could refer to land as the main input factor for agricultural production in rural Hebei.
A clear advantage of using panel data for this study is that they offer more
degrees of freedom in order to deal with endogeneity between off-farm employment and on-farm investment and production decisions (Ahituv and Kimhi,
2006; Phimister and Roberts, 2006; Weiss, 1999). Besides offering more possibilities to detect unobserved heterogeneity, panel data also provide more information and variability (in information) than e.g. cross-section data. Normally
there is also less colinearity found between variables. Panel data also provide
information on adjustment dynamics of the observed units so it is possible to
asses the adjustment of household behavior over time, e.g. with respect to macroeconomic and economic policy changes. This kind of data also allows us to
draw conclusions about dynamics at the individual level (Deaton, 1997) and to
augment across-household information with variation within households
(Bowlus and Sicular, 2003). As Shi et al. (2007) point out, panel data sets allow
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for the proper estimation of life cycle effects that influence migration and offfarm activities which are both individual based decisions.
Baltagi (2008) suggests that random effect models are well suited for household panel studies where N observation units have been drawn from a large
population. As long as the panel was drawn randomly, this type of models allows estimating individual effects that are characterized as random and inference
pertains to the population. If omitted variables seem to exist, panel data can be
used to obtain consistent estimators (Wooldridge, 2002). Following Deaton
(1997) the “quality of land” is in most cases an omitted variable, e.g. if the data
collection is not combined with an analysis of soil samples or plot level climatic
data.
Following Wooldridge (2002) unobserved effects on the individual level
could be the cognitive ability or personal motivation. Also personal preferences
or their change can usually not be directly observed. If we think of a household
level model, such unobserved effects can be trust or mistrust and altruistic behavior between household members or between neighboring households. Sometimes, such unobserved effects can also exists on the village level as shown by
Piotrowski (2009). The author conducted interviews in Quzhou County where
village heads revealed, that they mistrust neighboring villages and therefore do
not exchange land with them.
As Corsi and Findeis (2000) emphasize, panel data are also very useful to
distinguish between the reasons of state dependence.

5.2

The household data set

The data set available and used for the analysis is part of a large comprehensive
study conducted by the Research Center for Rural Economy (RCRE) since 1986.
The full RCRE sample for 31 provinces and administrative regions in China covers 300 villages and over 22.000 households (Duclos et al., 2008). For the
study at hand a data set for Hebei province is used. The annual household survey
includes only rural households. Because the variables contain information about
households and individuals, this data set is a micro panel data set but the survey
follows only households and not individuals over time. Responding households
have to keep a daily dairy of all activities, e.g. farming or other household production, as well as income and expenditures. The information is collected once a
month by an administrator that is resident to this region and living at the town or
township that is the county seat (Duclos et al., 2008). In addition to the household level data, information about the village is collected every year but for the
present work only the household level data set is available. It covers the period
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1986 to 2006. The survey was not conducted in 1992 and 1994 due to financial
reasons. Consequently 19 years with observations are available to construct a
panel data set. Depending on the village size the sample covering Hebei province contains between 100 and 120 households randomly chosen per village.
There are 4 different versions of household and village survey questionnaires –
one for the years 1986 to 1991, one for 1993, one for 1995 through 2002 and a
fourth one which is in use science 2003. Since 2003 the data set also contains
information, e.g. regarding education and labor occupations, about every member living in the household.
The number of villages in the mentioned data set for Hebei is 6, for 1987 to
2003, and 11, for 1986 and the years from 2004 onwards. In the first year there
are 1100 households in the data set. For the later years this changes to between
600 (1988) and 1091 households (2005 and 2006).
The household sampling procedure is described by Benjamin et al. (2005).
On province level the RCRE selected counties from the lower, middle and upper
income tercile. Villages are chosen from those county groups based on geographic criteria (village in plain, hilly or mountainous area), location (rural, suburban or urban), and according to main economic activities such as fishery or
forestry (Glauben et al., 2008). So only the households interviewed in the chosen villages are selected randomly.
To derive with appropriate statistical and econometric conclusions samples
have to be drawn as representative as possible. However, the data set has some
shortcomings that need to be pointed out because they influence the selection of
analysis methods and the quality of the results.
The data set lacks a detailed household roster (Duclos et al., 2008) and no
household sampling weights are available. According to Chen et al. (2004) the
sample shows slight attrition over time. But Benjamin et al. (2007) state, that
they observed some attrition especially after the years when the survey was not
conducted. Yet, it can be assumed that households lost through attrition have
been replaced by new households based on random sampling (Benjamin et al.,
2007).
Since the survey round conducted in 1993 the RCRE data set contains a variable classifying the household based on generations. This multivariate variable
also allows to identify extended families (including relatives) or broken families
(e.g. due to divorce). Sometimes the size of households, which remained in the
sample for several survey rounds, drops sharply from one year to the next and
on first sight there seems to be no reason for this pattern. But one has to have in
mind that in China sons leave their parents’ household once they get married
(Jia, 2010). If this happens (and this can not be identified for the years before
1993), the sons (and their new household) are no longer included in the sample,
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which might cause some loss of information, e.g. on the composition of the original households’ labor force and income. Based on the household IDs 537
households have been identified to stay in the sample over all survey years. This
is a valid statement if the household ID is really a unique identifier.
However, it is possible that the ID of a household which dropped from the
survey was used for a household that was included as a replacement (see Chen et
al., 2003). Using the information from the variable “was this household surveyed last year?” and comparing the number of permanent residents and the age
of main laborers between years were the household stated being surveyed a year
before and those years were the household states not being surveyed in the previous year up to 27 IDs are identified, which might suffer from the described
problem that the same ID is assigned to different cases. Without access to the
original questionnaires, it is not possible to further cross check if this was a mistake in data processing or if the cases are really different but the same IDs are
used. According to Jia (2010) the RCRE did not document cases of using old
IDs for new observation units. An explanation might be that the RCRE was not
aware of the difficulties that evolve for long term (panel) assessments from using the same IDs. The RCRE might have put a greater emphasis on replacing
households that dropped out of the sample by “comparable” ones to keep the
sample as such representative instead of tracking the same observation units
over time. Such inaccurateness occurs in statistical data sets and has to be controlled for, if possible, but by and large official Chinese statistics seem not to
suffer from falsification due to political influence on statisticians (Chow, 2006).
In future rounds of the survey there might also be the problem that areas
which have been classified as rural will be defined as sub-urban or urban due to
urbanization and infrastructure development, administrative mergers of villages
into townships or towns or the new classification of towns according to population size (Yang and Zhou, 1999). This would also affect the possibility to track
households and individuals if villages were dropped from the sample.
No refusal rates are reported for the RCRE data (Benjamin et al., 2005).
Benjamin et al. (2007) raise the doubt that some households of the low end of
the income distribution are excluded. They argue that this could be the case because the survey protocol requires keeping a diary of e.g. income and expenditures and this could lead to excluding illiterate (low income) households. Also
the survey procedure is putting high costs on rich households. In general households with relatively high opportunity costs of time can be expected to be more
likely to refuse (Benjamin et al., 2005). As further potential pitfalls of the design
of the RCRE survey Benjamin et al. (2005) mention the possibility of inaccurateness in asking for income from household-run business and problems in distinguishing variable and fixed (production) costs during the enumeration. How93
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ever, for the data set available it is not possible to check, if it is influenced by
such tendencies because of the secondary nature. Since only the data set as such
is available and no information about how the data have been collected it has to
be assumed that the data were collected following a statistically sound sampling
design.
For the RCRE surveys since 1993 farm households are asked to specify their
time allocation. So they can state that they are either: full-time agriculture, mainly agriculture, mainly non-agriculture, or full-time non-agriculture households or
allocate their time in another way. For the calculation of poverty incidence and
differences in poverty inequality, as done in chapter 6, this self-classification
variable is used to separate the observations in two sub samples: full-time farm
households (full-time and mainly agriculture) and part-time (mainly nonagriculture and full-time non-agriculture).
Detailed information about all working household member’s time allocation
to farming and non-farming activities would allow a clearer differentiation between the degrees to which the household provides labor hours to farming activities. However such data about the individual allocation of working time of
farm household members are only available from 2003 onward.

5.3

Summary

Panel data sets provide the possibility to track individuals and their behavior and
decisions over relatively long time spans. This offers the chance to distinguish
between time-variant and time-invariant individual effects such as individual
preference sets or unobservable land characteristics.
By survey design the available RCRE data set for Hebei province is a micro
panel data set where households rather than individuals are followed over time.
The information provided is used in a cross-section manner for some part of the
analyses and its panel data characteristics are utilized in other parts. The data set
is representative for the rural areas of Hebei between 1986 and 2006 but due to
changes in the variables contents and due to problems in uniquely identifying
observation units only those parts of the observations will be used for the empirical assessments in chapter 6 and chapter 7 which can be correctly identified.
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6 The trend of poverty and income
decomposition for Hebei – Results
Building on the theoretical concepts presented in chapter 4.1 and using the data
set described before, the following chapter presents and discusses the results of
the assessment of poverty development and the income decomposition.

6.1

Poverty trend

For the assessment of poverty, the analysis focuses on consumption expenditures. Subsistence consumption expenditures as for food, housing or clothing as
well as for non-subsistence components as for living or cultural components are
distinguished in the data set for the years 1986-91. Since 1993 expenditures for
living, including medical expenditures, and cultural services are also considered
as subsistence consumption. This makes sense if one thinks of expenditures for
medicine and schooling to improve the ability of household members to work or
earn higher income and by this to improve their well-being. For the years up to
2002 no household rosters are provided. For this reason, variables that contain
individual characteristics are related to the household head.
If the composition of the household is known with respect to e.g. gender or
age of all individuals belonging to the household the concept of equivalent units
can be applied (Milanovic, 2002). A factor of 0.5 could for example be assigned
to a child reflecting that children contribute less to consumption expenditures
than adults. Milanovic (2002) shows that the standard method to calculate poverty gaps would have to be adjusted if equivalent units are used instead of per
capita measures of households consumption expenditures.
Because besides the household head no age, gender, and work occupation
information about individuals living in the household are available per capita
household expenditures are used in the poverty analyses as in Duclos et al.
(2008). For the years from 1986 to 1991 and from 1995 to 2002 the variable that
is available to determine the household size is the number of permanent residents by the end of the year. The data for 1993 contain only the number of permanent residents in the beginning of the year, so this information is used for this
year to calculate per capita variables. As long as the households included in the
sample are drawn from the population in a representative way there is no need to
weight the observations. Because Benjamin et al. (2005) assume that there is
some doubt that poor and rich household are under represented in the RCRE,
sample weighting would be needed to make inferences about the population.
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However, no sampling weights are provided with the data set. It is not possible
to generate weights related to the households from the available data, because no
information about the stratification procedures is available. Therefore no
weighting procedures can be applied for the poverty analysis.
To take account of agricultural products that are produced and consumed by
the household itself the consumed amounts have to be valued. The data set
available here does not provide regional (market) price information for agricultural products but for grain the quantity sold and its total value are given. From
this one can calculate a selling price for 1 kg of grain. The village mean of this
price can be used as approximation of the value of household own consumption
of grain if it is multiplied with the amount of grain that households produced and
consumed on their own. A problem associated with this method is that it could
not be distinguished which type of grain is considered. Only aggregated numbers for “grain” are provided for all years. Also there might be some portion of
grain put into stock or it is possible, especially for those years where grain quotas where still relevant, that some grain was sold in a black or grey market system that was at least prevailing in the beginning of the 1980s and violating the
rules of grain delivery to state purchase stations (Chan and Unger, 1982).
Brandt and Holz (2006) calculate the value of self-produced and consumed
on-farm grain directly from the available data for amount of grain consumed and
expenditures for purchased grain in markets. Benjamin et al. (2005) value the
grain in stock and the self-produced-own-consumed grain at average village
market prices because they state that the RCRE data for the value of own consumption of grain or grain in stock are biased downwards because these values
are calculated till the mid 1990s using grain quota prices.
Due to land and climatic conditions in the Hebei province the dominating
cropping system is winter-wheat summer-maize double cropping. So the dominating grain crops in Hebei province are wheat and maize. When using this
method also quality differences across households are averaged out. An alternative way to calculate a proxy price per kg of grain to valuate the self produced
grain consumption would be to divide the “value of grain in stock (Yuan)” by
“the quantity of grain in stock (kg)”. However, this was not done here because
these variables are just available from 1993 onwards.
Only for grain it is possible to calculate the self-produced consumption because the amount consumed and the amount of consumption that was purchased
in the market are provided. For other agricultural products no market purchased
amounts are given. So multiplying the difference in amounts between purchased
and consumed grain by the approximated value of 1 kg of grain should yield a
monetary measure for the consumption of grain that was produced by the household itself. According to Chen and Ravallion (1996) already the re-valuation of
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grain is an important improvement in the consumption calculation because, especially for rural households, grain is the most important component of consumption. Zhou and Tian (2005) state that around 60% of the grain produced in
rural China is still consumed on-farm. Not taking into account the value of consumption from own production would result in an underestimation of the wellbeing of the household or an overestimation of poverty levels respectively.
Duclos et al. (2008) include the expenditures for nondurable goods and expenditures for housing and a flow of services from household durable goods.
They assume that the consumption of housing investments in every period takes
place over 20 years and that consumption of durable goods lasts over 7 years.
Following these assumptions the expenditures that are related to housing and
durable goods will be converted into expenditure flows for the data set at hand.
Based on Brandt and Holz (2005 and 2006) and the adjusted CPI values they
provide for Chinese Provinces between 1986-2002 deflators are calculated to
deflate expenditure values into real prices using 1990 as base year. Brandt and
Holz (2006) argue for adjustments of the rural CPI because in defining the consumer price index the Chinese expression for “purchase” (guomai) (only monetary spending) is used instead of the Chinese equivalent for “expenses” (zhichu)
(which would also include self-produced-self-consumed living expenditures).
Based on recalculations of the CPI for 1997 they (Brandt and Holz, 2006) figure
out that there is a discrepancy between the official CPI and real living expenditures due to exclusion of expenditures for self-produced-self-consumed goods,
which are mainly foods and within those cereals.
Ravallion and Chen (2007) use different levels of the rural poverty line in
China. First they apply the official poverty line of 300 Yuan (in 1990 prices) per
person per year. The second poverty line they use is adjusted to better represent
regional differences in living costs. As an average of the regional means this
new poverty line can be set on national level for rural areas in China at 850 Yuan per year per person (in 2002 prices) (Ravallion and Chen, 2007). Following
Duclos et al. (2008) this poverty line represents a diet of 2100 calorie per day
per person (food component) plus per capita expenditures of individuals close to
the poverty line for housing and durable goods (non food component). This nationally averaged poverty line of 850 Yuan is deflated to 1990 prices using the
price deflator as described before and so results in a (rounded) poverty line of
498 Yuan per person per year which is used here for the calculation of the poverty indices. This procedure of applying the same, CPI adjusted, poverty line for
assessing poverty development over time has the advantage that a fixed bundle
of goods is used as basis of comparison, but the poverty calculations might be
affected by changes in the consumption bundle due to institutional changes or
changes in relative prices (Meng et al., 2005).
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In Table 3 some common indices for measuring poverty are presented for
rural Hebei based on the RCRE data. First the headcount index (H) is calculated,
which gives the percentage of people of the (underlying) population that live in
households with per capita consumption expenditures below the poverty line.
Second the mean distance below the poverty line as a proportion of the poverty
line is displayed by the poverty gap index (PG). And thirdly the squared poverty
gap index (SPG) that provides a measure of inequality amongst the poor by
weighting the individual poverty gaps by the gaps themselves and puts more
weight on those observations far below the poverty line (Foster et al., 1984).
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Table 3: Poverty in rural areas of Hebei province, 1986 - 2002

Poverty measures (%)
Year

Headcount Index

Poverty Gap Ratio

Squared Poverty Gap

Total
sample

Fulltime

Parttime

Total
sample

Fulltime

Parttime

Total
sample

Fulltime

Parttime

1986

17.33

-

-

2.38

-

-

1.10

-

-

1987

14.31

-

-

1.53

-

-

0.64

-

-

1988

21.85

-

-

3.56

-

-

1.73

-

-

1989

35.22

-

-

5.86

-

-

2.86

-

-

1990

32.39

-

-

5.48

-

-

2.67

-

-

1991

28.63

-

-

4.35

-

-

2.06

-

-

1993

19.40

19.68

15.39

2.48

2.58

0.72

1.10

1.14

0.19

1995

9.04

9.84

0.00

0.98

1.06

0.00

0.43

0.47

0.00

1996

8.48

9.24

0.00

0.77

0.84

0.00

0.28

0.31

0.00

1997

9.42

9.84

7.14

1.24

1.14

3.62

0.60

0.45

3.50

1998

3.77

3.98

2.70

0.45

0.30

2.66

0.27

0.10

2.63

1999

5.27

5.01

7.84

1.05

0.72

4.18

0.76

0.44

3.88

2000

4.71

4.57

3.92

0.47

0.45

0.23

0.18

0.18

0.06

2001

4.14

4.32

0.00

0.47

0.46

0.00

0.21

0.20

0.00

2002

3.01

3.27

0.00

0.33

0.37

0.00

0.13

0.15

0.00

Notes: Poverty line 498 Yuan per capita expenditures in 1990 prices, following Ravallion and
Chen (2007) and using own deflators based on the consumer price index (CPI) for rural Hebei.
N differs for the sub samples because household’s labor occupation might change between years.
Source:
Own computations based on RCRE survey data for Hebei, 1986-2002, N=531
(total sample).

Poverty rose as expressed by the presented measures from 1987 to 1989
(Table 3). At this time there has been some political turbulence at national level
with probable economic effects that also affected the well-being of the population. Again there is a rise in the poverty levels from 1996 to 1997, a time of
overall financial and economic crisis in Asia. Those findings are in line with the
results of Ravallion and Chen (2007) and Benjamin et al. (2005). The drop from
1997 to 1998 is rather large even in comparison to the results of Ravallion and
Chen (2007). This can be explained either by discontinuities in the data used
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here or as a problem stemming from the valuation method used to value the selfproduced consumption of grain.
Dividing the overall sample in two sub samples based on the degree of nonfarm activities shows that even if poverty is expected to be less severe among
households that are involved in non-farm activities still for some years, 1997,
1998 and 1999, they seem to be poorer than full-time farm households.
Table 4 shows the estimations for the chronic and transient poverty component with respect to per capita consumption for the total sample. Those results
are derived by using the EDE approach.

Table 4: Transient and chronic poverty applying the EDE approach to RCRE data for Hebei
province, 1986-2002

Components

with bias corrections
without bias
corrections analytical bootstrap

Average gap Γ1 ( g )

0.021

0.021

0.021

(0.002)

(0.002)

(0.002)

0.03

0.028

0.027

(0.003)

(0.002)

(0.002)

0.025

0.026

(0.001)

(0.001)

(0.001)

0.052

0.049

0.048

(0.004)

(0.004)

(0.004)

0.074

0.074

0.074

(0.005)

(0.005)

(0.005)

Cost of inequality between households Cα (γ α )

Transient poverty (cost of inequality within
households)
0.022

Chronic poverty ΓαT ( g )
Total poverty Γα (g )

Note:

Source:

Asymptotic standard errors in parentheses.
The analytical and bootstrap estimation results refer to calculations using estimators that correct for a potential statistical bias that could occur if only a small
number of time observations are available.
Own computations based on RCRE survey data for Hebei, 1986-2002, N=531.

The total poverty over the period of 1986 to 2002 is estimated to be 0.074
with α = 2, whereas the average poverty gap (α=1) is 0.021. Considering the bias
corrected values, around 66% of this estimated poverty can be devoted to the
component of chronic poverty. So, transient poverty accounts for around one
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third of the overall poverty level of the analyzed rural households. This means
that a social decision or policy maker that wants to remove intra-individual inequality in ill-fare status would be willing to accept the equivalent of an increase
of around 33% in the total poverty gap. Because the chronic component is found
to be larger than the transient component of poverty policies that are intended to
improve the well-being of people should concentrate on targeting and improving
the situation of the chronic poor first. But as Li et al. (2007) aruge, this consumption oriented measure might suffer from the risk, that it underestimates the
extend of poverty because savings could be used in periods of lower income to
fund the consumption. So, Li et al. (2007) find that income based measure result
in higher estimates for the share of transient poverty. The authors also confirm
that the ratio between the chronic and transient component strongly depends on
the chosen poverty line. In their study they find that, for low poverty lines the
share of transient poverty as share of total poverty is relatively higher than the
share of transient poverty if higher poverty lines are defined.
Using the JR approach and setting α = 2 provides totally different results, as
100% of the estimated poverty would be devoted to transient poverty (Table 5).
In comparison, Jalan and Ravallion (1998) state in their study chronic poverty
rates between around 20 up to nearly 60%.

Table 5: Transient and chronic poverty applying the approach of Jalan and Ravallion to
RCRE data for Hebei province, 1986-2002, α = 2

Components

with bias corrections
without
bias
corrections
analytical
bootstrap

Transient

0.005

0.005

0.005

(0.001)

(0.000)

(0.000)

0.000

0.000

0.000

(0.000)

(0.000)

(0.000)

0.005

0.005

0.005

(0.001)

(0.001)

(0.001)

Chronic
Total

Note:
Source:

Asymptotic standard errors in parentheses.
Own computations based on RCRE survey data for Hebei, 1986-2002, N=531.

To some part this shift in the ratio of transient to chronic poverty can be explained by some limitations in the underlying data set as like the mentioned nonavailability of weights. But as such, this higher ratio of transient poverty when
applying the JR approach to data for rural China is also confirmed by the com101
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parison of the JR and EDE approaches in Duclos et al. (2008) and Muyanga
(2008).
In the following part, differences in poverty elasticities that can be associated with either regional effects, human capital measured using levels of education
achieved by the household head or effects from differences in labor time allocation of households are evaluated. This assessment provides a basis for a better
understanding of the reasons behind poverty. As Rigg (2006) emphasizes the
link between the holding of farm land and poverty became weaker during the
transition of many societies that have been dominated by the agricultural sector.
So, household characteristics less related to land holding might be helpful for
the explanation of differences in poverty characteristics between the assessed
households, even though only information about rural households is available.
First the question is which marginal impact the regional variable (village)
has on poverty, poverty inequality and the elasticity of poverty with respect to
inequality especially comparing the within and between components of the marginal impact on inequality (MII), the marginal impact on poverty (MIP), and the
elasticity of poverty with respect to inequality (ELS). Secondly, the same numbers are calculated using a variable representing human capital: education of
household head. And as a third part the marginal impacts and associated elasticities are assessed with respect to an economic variable: labor occupation of the
household. Due to the actuality of results with respect to the time of analysis only the results of the elasticity and marginal impact analysis for 2002 are presented here.
The S-Gini index is changed by 1% in the calculations. The poverty line is
set at the 498 Yuan for per capita expenditures of the household in 1990 prices.
α is set to 0 for the headcount index and α = 1 to calculate the estimates related
to the average poverty gap index. Because the number of residents living in the
household is used as a weighting factor the results are computed at individual
level.
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Table 6: Elasticity of poverty with respect to within- and between equality for “village”
ρ=2
α=0
Group g

MII

Village 1

0.000274 0.000351 7.464437

Village 2

0.000273 0.000483 10.352505 0.000061 14.065746

Village 3

0.000359 0.000357 5.796812

0.000066 11.447813

Village 4

0.000273 0.000303 6.476967

0.000000 0.000000

Village 5

0.000360 0.000245 3.963944

0.000014 2.499613

Village 6

0.000334 0.000569 9.946538

0.000120 22.440006

Within

0.001873 0.002307 7.190463

0.000316 10.561295

Between

0.000228 0.000030 0.761016

0.000004 1.160638

Whole sample

0.002083 0.002808 7.869483

0.000319 9.606565

Notes:

Source:

MIP

α=1
ELS

MIP

ELS

0.000055 12.553526

MII: marginal impact on inequality, ∂I ( ρ ) / ∂ ()
MIP: marginal impact on poverty, ∂P ( z; α ) / ∂ ()
ELS: elasticity of poverty with respect to inequality, ε () ( z;α ; ρ )
Own computations based on RCRE survey data for Hebei, 2002, N=531.

Table 7: Elasticity of poverty with respect to within- and between equality for “education
household head”
ρ=2
α=0
Group g

MII

Illiterate

0.000058 0.000120 11.9877283 0.000051 54.727737

Elementary graduate

0.000616 0.000930 8.815389

0.000152 15.440973

Secondary graduate

0.001174 0.001438 7.152406

0.000098 5.240461

High school or above

0.000222 0.000261 6.869705

0.000000 0.000000

Within

0.002069 0.002749 7.753213

0.000301 9.109984

Between

0.000013 0.000021 9.243858

0.000010 48.251774

Whole sample

0.002083 0.002808 7.869483

0.000319 9.606565

Notes and Source:

MIP

α=1
ELS

MIP

ELS

Same as in Table 6.
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Table 8: Elasticity of poverty with respect to within- and between equality for “household
time allocation”
ρ=2
α=0
MIP

α=1

Group g

MII

ELS

MIP

ELS

Full-time agriculture

0.000776 0.000738 5.547792 0.000055 4.434353

Mainly agriculture

0.000963 0.001536 9.311152 0.000242 15.763857

Mainly non-agriculture

0.000098 0.000048 2.874173 0.000000 0.000000

Full-time non-agriculture 0.000098 0.000033 5.169385 0.000000 0.000000
Others

0.000097 0.000102 6.106178 0.000012 7.554927

Within

0.001972 0.002457 7.272657 0.000309 9.816250

Between

0.000099 0.000056 3.291541 0.000006 3.550741

Whole sample

0.002083 0.002808 7.869483 0.000319 9.606565

Notes and source:

Same as in Table 6.

The sign and the size of the elasticities presented in Tables 6, 7 and 8 are
highly sensitive to the choice of the absolute value of the poverty line and of the
poverty aversion parameter (Araar and Duclos, 2007a). Therefore the interpretation focuses on relative differences between specific values of the estimated
elasticities. Because the values for both the marginal impacts on poverty and the
elasticity of poverty with respect to inequality are always positive, poverty increases with an increase in inequality.
The same poverty and poverty aversion parameters are applied in the estimations to all subgroups, therefore the heterogeneity in the estimates for the
marginal impacts and the elasticities across the lines in Tables 6, 7 and 8, or in
other words the variability in the distributive impacts, stems from differences in
the distributions of well-being of the initial subgroups (Araar and Duclos,
2007a).
For the underlying data set the within-group estimates for the elasticity of
poverty with respect to inequality are numerically higher than the betweengroup estimates for the grouping by villages and by labor occupations. This indicates that for the explanation of poverty inequality the inequality component
stemming from dispersions and inequality changes within those specific groups
is more important than the component that is related to between group differences. This means that policy measures that are designed to reduce within-group
inequality should yield higher returns, in the sense of a more equalized well104
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being, than policies that focus on the reduction of between-group inequality. For
the case of different locations the result that village effects matter in explaining
inequality differences among the rural population is in line with the findings of
Benjamin et al. (2005).
The results with respect to grouping the observations by the school grade
achieved by the household head differ for the elasticity estimates. They are numerically higher for the between group effect. From this finding it follows that
policies that aim to reduce between-group inequality would seem to be more
effective than policies that concentrate on reducing within-group inequality, if
inequality in well-being is assessed with respect to human capital.
When comparing different labor occupation groups the same pattern as for
the village grouping is observed. Poverty inequality is mainly related to within
group differences, even if the ratio of the two effects is smaller here than in the
comparison based on the grouping by villages. But it is worth to mention that
the MII for individuals living in households which are mainly or full-time nonagricultural households is lower than for those who are full-time or mainly involved in agriculture (Table 8). So inequality is more prevalent in the groups of
households being full-time or mainly agriculture producers.
De Janvry et al. (2005) find that the effect of off-farm income on absolute
poverty reduction is stronger than the effect of farm income. An intuitive next
step of analysis would be to figure out the determinants of poverty and respective inequality by exploiting the richness of information of the available panel
data set by estimating multivariate regression models to assess the determinants
of both poverty components; chronic and transient (Li et al., 2007). This was not
done here, because the data set provided does not contain a sufficient amount of
independent variables on regional, household and individual scale. Especially
variables related to individual characteristics like age or gender of the household
head but also the educational level attained by every household member are not
available.

6.2

Income decomposition

6.2.1 Decomposition of income for 1986 and 2002
More than 90% of all studied RCRE households earned income from agricultural production in 2002. As can be seen from columns 4 and 7 in Table 9 that
show the percentage of households that derive income from the respective
source. Table 9 also reveals that rural households derived around 46% of their
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income from agricultural production in 1986. Over the observation period this
share dropped by around 50% and in 2002 only 24% of household income stem
from agricultural production income. Still more than 90% of all studied households earn income from agricultural production. Income from grain contributes
the biggest share to total income. But especially wage income closed the gap and
now also contributes around 20% to total income whereby local wage income
(6%) became less important relative to income earned by migrant workers
(14%). The highest annual increases in the share of total income are found for
income from transportation family business (12%) and from fruits production
(14%). Only the income from agricultural sideline activities declines absolutely.
One should not interpret the calculated per annum growth as shown in Table 9
as a linear growth trend. There are fluctuations in the contribution of the different income components to the total income of households, e.g. income from
grain production is influenced by variations in grain output and prices.
Benjamin et al. (2005) reported absolute declines also for agricultural production and grain cropping. The difference between their findings and the results
here can be explained by the difference in provinces analyzed, the use of different base years and the different time span. Especially the last factor might lead
to a lower influence of strong price fluctuations in some years on the development of agricultural income over the whole period from 1986 to 2002.

106
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

Table 9: Composition of income in 1986 compared to 2002

1986

2002

Mean Share %>0

Mean Share %>0

1024 1.000 1.000

2035 1.000 1.000 0.043

Agricultural income

475

0.464 0.987

488

0.240 0.938 0.002

Grain income

375

0.366 0.985

414

0.203 0.936 0.006

Cash crop income

97

0.095 0.960

45

0.022 0.426 0.012

Fruits, tea and silkworm
cocoon

3

0.003 0.130

29

0.014 0.043 0.142

0.104 0.889

98

0.048 0.458 -0.005

Total Income

Agricultural sidelines income 107

Growth

Forest products

15

0.015 0.158

36

0.018 0.141 0.055

Livestock

32

0.031 0.823

62

0.030 0.341 0.041

Aquaculture

0

0.000 0.011

0

0.000 0.000 0.000

Other family businesses income

137

0.134 0.315

470

0.231 0.360 0.077

Household industry

13

0.013 0.035

0

0.000 0.000 0.000

Construction

19

0.019 0.064

20

0.010 0.017 0.003

Transportation

26

0.025 0.021

172

0.085 0.064 0.118

Retailing, restaurants, and
other services
58

0.057 0.077

172

0.085 0.149 0.068

Others

20

0.020 0.154

106

0.052 0.162 0.104

181

0.177 0.663

406

0.200 0.591 0.050

Local wage income

99

0.097 0.431

112

0.055 0.269 0.008

Temporary migrant

82

0.080 0.362

294

0.144 0.363 0.080

Local government
employment

24

0.023 0.079

70

0.034 0.056 0.067

Family transfers

25

0.024 0.512

45

0.022 0.550 0.037

Government transfers

6

0.006 1.000

9

0.004 0.936 0.025

Other income

11

0.011 0.081

31

0.015 0.064 0.065

Wage income

Note:
Source:

All income means are in 1990 prices.
Own computations based on RCRE survey data for Hebei, 1986 and 2002,
N=531.

The income shares presented in Tables 9 and 10 do not sum up to 100%.
This is due to the fact that only those income variables that provided the same
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information in 1986 and 2002 have been analyzed here. There are changes in the
level of aggregation of information. Some income categories are not recorded
anymore in 2002 such as income from township and village enterprises or from
economic cooperatives. New categories that were not considered in 1986 are for
example income from shareholding or private enterprises.

6.2.2 Inequality in income
The results of decomposing different sources of household per capita income in
1990 prices based on the coefficient of variation are presented in Table 10.
Some income sources are slightly negatively correlated to total per capita
household income. If the concentration indices of these income sources are
weighted by their share in overall income it follows that these sources of income
in absolute terms neither decrease nor increase per capita household income inequality among the sample population.
Based on the concentration index all sources of income from farm households’ agricultural production reduce income inequality because the concentration index is smaller than one. The largest contribution from agricultural production to income inequality stems from grain production income with a share of
19% and 28% of inequality stemming from this source in 1986 and 2002 respectively.
Income earned from transportation business increases income inequality in
both analyzed years. In 2002 it contributes around 63% to total per capita income inequality among households. By this it is the source of income contributing relatively strongest to inequality. Because only around 6% of households
are involved in this business in 2002 the overall absolute contribution from this
source to income inequality in the analyzed villages should not be too high. Besides transportation, only income from household construction business has a
relative concentration coefficient larger than one (ci = 1.04) and by this has an
increasing effect on total inequality. Income from operating a restaurant is of
lower importance in explaining income inequality among the analyzed households in 2002 than it was in 1986. This is mainly due to the lower variation of
this income source.
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0.366 44.51

0.036 94.58

Grain income

Cash crop income

0.013 714.31

0.019 555.23

0.025 956.06

0.057 962.81

0.020 352.09

Household industry

Construction

Transportation

Retailing, restaurants,
other services

Other family business
income

0.000 1482.30 0.02

Aquaculture

0.134 458.72

0.031 104.30

Livestock

1.27

0.06

0.72

0.36

0.07

0.15

0.83

0.27

4.94

13.50

13.41

7.79

10.02

6.43

20.78

1.46

-0.16 3.74

0.015 266.71

Forest products

0.21

0.104 90.55

Other family businesses

1.33

0.62

0.65

1.00

0.01

0.07

0.08

1.00

wi*ci

0.03

0.28

9.70

4.82

0.58

1.49

5.32

0.42

0.40

0.01

0.55

0.12

0.01

0.02

0.71

0.00

0.01

-0.60 -0.01

0.26

-0.39 -0.00

0.15

0.19

0.18

1.00

CVi/CV cia

-0.04 10.32

0.11

0.31

0.27

1.00

ri

Agricultural sidelines

Fruits, tea and silkworm
cocoon
0.003 736.15

0.464 46.33

1.000 71.32

CVi

Agricultural income

Total Income

wi

1986

Table 10: Income decomposition by coefficient of variation, 1986 and 2002

CVi

0.052 282.35

0.085 327.02

0.085 725.043

0.010 1074.62

0.000 0.00

0.231 291.76

0.000 0.00

0.030 273.47

0.018 273.17

0.048 190.15

0.014 550.65

0.022 208.27

0.203 69.45

0.240 72.96

1.000 72.57

wi

2002

7.59

2.87

0.96

1.01

1.00

4.51

9.99

14.81

4.02

3.77

-0.04 3.89

0.16

0.74

0.07

0.75

0.00

-0.07 3.76

0.00

0.00

0.06

0.06

1.00

wi*ci

0.06

0.63

0.01

0.00

0.69

0.00

-0.16 -0.01

0.73

7.43

1.04

0.00

3.00

0.00

-0.01 0.00

-0.27 0.00

-0.10 0.00

0.04

0.19

0.28

0.26

1.00

CVi/CV cia

-0.04 2.62

0.01

0.07

0.29

0.25

1.00

ri
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0.023 379.43

0.024 267.54

0.006 343.00

0.011 673.17

Local government
employment

Family transfers

Government transfers

Other income

0.21

0.03

0.12

0.06

0.20

0.22

0.32

9.44

4.81

3.75

5.32

3.09

2.86

1.96

1.97

0.14

0.46

0.31

0.62

0.63

0.63

0.02

0.01

0.01

0.01

0.05

0.06

0.11

0.015 471.01

0.004 737.97

0.022 488.51

0.034 506.97

0.144 168.46

0.055 315.35

0.200 137.36

ci = ri*CVi/CV
Own computations based on RCRE survey data for Hebei, 1986-2002, N=531.

a

0.080 220.53

Temporary migrant

Note:
Source:

0.097 203.81

0.177 140.12

Local wage income

Wage income

Table 10 continued
1.89

6.73

6.99

2.32

-0.12 6.49

-0.02 10.17

0.08

0.08

0.13

-0.04 4.35

0.09

0.03

0.01

0.02

0.04

-0.80 -0.01

-0.22 0.00

0.50

0.57

0.29

-0.17 -0.01

0.16

The comparison of the estimated contributions of variations in different income sources between 1986 and 2002 to overall income variation based on the
Shorrocks decomposition is presented in Table 11. Columns (1) and (4) show
the OLS estimates for the regression of household per capita income by source
on total per capita income. To control for potential measurement error in income, per capita income is instrumented by the deflated per capita consumption
expenditures in columns (2) and (5). In columns (3) and (6) also two step least
squares estimates with per capita expenditures as instrument are presented but
with village dummies as additional exogenous regressors to control for location
effects on income inequality (Village 2 is the omitted category).
A standard Hausman test using per capita total expenditures as instrumental
variable test is performed to compare estimates in column (1) with those in (2)
and estimates of column (4) with those in (5) H0: difference in coefficients OLS
and 2SLS are not systematic. Based on the Hausman test the two stage least
squares estimator (2SLS) is preferred over the ordinary least squares estimator
(OLS).
The strength of the instrument variable “total per capita expenditures” is assessed applying the tests of Stock and Yogo (Cameron and Trivedi, 2009). For
the instrument variable used here the null hypothesis that “total per capita expenditures” is a weak instrument can be rejected.
Also the results from the Shorrocks decomposition show that income from
agriculture is in 2002 less important in explaining inequality among households
in Hebei province than it was in 1986.
For 1986 the disequalizing effect of agricultural income (around 10%) is
lower then it’s share in total income (around 46%). Even with the decline in the
absolute share of agricultural income of total income this holds. Non-farm family businesses contributed in 1986 and 2002 around 68% to the inequality in
households’ total income. Because this income source has only a share in total
income of around 13% in 1986 and 36% in 2002 it clearly contributes over proportionally to income inequality. Whereas in 1986 variations in the income from
retailing and other sources had the highest contribution to income inequality this
role was taken over in 2002 by variations in income from transportation (around
80% if excluding the village dummies). The disequalizing effect of income from
household transportation business is lower when village effects are controlled
for, around 63%, and that is the same result as found when using the decomposition based on the coefficient of variation. Wage income is not contributing much
to income inequality for the data set at hand in the years 1986 to 2002. This
might be explained by either relative equal wages earned by the rural households
because of working in same occupations or equal amounts of labor devoted to
wage earning or a combination of both effects.
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The 2SLS estimates including village dummies to control for location effects are more different from the 2SLS estimation without dummies for 1986
than for 2002. So in 1986 a higher part of households’ income inequality seems
to stem from inequality between villages or regions. In other words the across
village effect is less relevant in explaining inequality in rural households income
in Hebei in 2002 than in 1986. Also Benjamin et al. (2005) confirm that inequality is higher among neighboring households in the same village than between
households in different locations. Because no further village level information
are available it cannot be assessed which differences in village institutions could
explain the share of income inequality that is related to village effects.

Table 11: Shorrocks income decomposition, 1986 and 2002

1986

2002

OLS

2SLS

2SLS

OLS

2SLS

2SLS

(1)

(2)

(3)

(4)

(5)

(6)

No

No

Yes

No

No

Yes

Agricultural income

0.082

0.122

a

0.103

0.061

0.053

0.100

Grain income

0.070

0.098

a

0.087

0.057

0.058

0.093

Cash crop income

0.014

0.025

0.018

0.004

-0.003

Fruits, tea and silkworm cocoon

-0.001

-0.001

-0.002

0.001

-0.002

-0.001

Agricultural sidelines

0.027

0.020

0.031

-0.005 -0.008

-0.005

Forest products

-0.009

-0.014

-0.014

-0.005 -0.009

-0.010

Livestock

0.036

0.034

0.046

0.000

0.005

Village dummies?

Aquaculture
Other family businesses

a

a

0.001

0.000

0.000

0.000

b

0.711

0.713

0.680

0.693

0.014

b

-0.001

0.010

0.003

0.843

a

0.008

0.672

Household industry

0.019

0.007

a

Construction

0.011

-0.007

a

Transportation

0.124

0.133

0.119

0.629

0.795

a

0.637

Retailing, restaurants,
and other services
0.552

0.574

0.542

0.062

0.044

a

0.038

Other family business
income
0.006

0.006

0.005

-0.008 0.001

a

-0.008

0.087

a

0.109

0.033

0.039

a

0.051

-0.010 -0.022

Wage income
Local wage income

0.110
0.060

0.010

0.004

0.000
-0.042
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Table 11 continued
Temporary migrant

0.050

0.049

0.059

0.042

0.032

Local government
employment

0.007

0.005

0.013

0.020

-0.006

a

-0.010

Family transfers

0.011

0.017

0.013

0.011

0.046

a

0.039

Government transfers

0.001

0.000

0.001

-0.001 -0.001

-0.001

Other income

0.022

0.011

0.015

-0.012 -0.009

-0.012

Notes:

Source:

0.042

The table shows the decomposition of income following Shorrocks (1983) and
Benjamin et al. (2005).
a indicates where the OLS and 2SLS coefficients are significantly different (using
a standard Hausman test) and thus the 2SLS coefficients are to be preferred.
b variable dropped during the estimation.
Own computations based on RCRE survey data for Hebei, 1986-2002, N=531.

It seems plausible to assume that with a rising development of the Chinese
economy the importance of the tertiary or service sector for total income but also for differences in income equality will increase. Therefore comparison of the
findings above with the most recent income figures (2008 and 2009) for the
sample households could provide a closer insight in the changes in the income
structure for rural Chinese households over the last 20 years. These data are not
available to the author.

6.2.3 Empirical Lorenz Curves
The comparison of the normalized Lorenz Curves for per capita income between
1986 and 2002 (Figure 8) reveals that the curve for 2002 is always outside of
the one for 1986. This means that for all measures of inequality that would be
applied the distribution of household per capita income is more unequal in 2002
than it was in 1986. This is in line with the results of Benjamin et al. (2005).
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Source:

Own computations based on RCRE survey data for Hebei, 1986-2002, N=531.

Figure 8: Lorenz curves for per capita household income 1986 compared to 2002

From the generalized Lorenz Curves (Figure 9) one can see that the curve
for 2002 lies above the one for 1986. Because this is the case for all population
shares one can say that the income distribution from 2002 dominates the one for
1986.
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Source:

Own computations based on RCRE survey data for Hebei, 1986-2002, N=531.

Figure 9: Generalized Lorenz Curves of per capita household income, 1986 to 2002

6.3

Summary

In this chapter different poverty indices are calculated based on household expenditures and applying an adjusted poverty line of 498 Yuan per person and
year in 1990 prices. To reflect the relative high share of self produced and own
consumed agricultural products, especially in the case of grain, subsistence consumption is considered in the expenditures. This procedure reduces the risk of
overestimating poverty in rural areas that are dominated by subsistence farms.
Also long term expenditures for housing and non-durable goods are included in
the analysis by calculating deflated expenditure streams for those items.
Besides a slight increase in poverty during 1988 and 1990 poverty declined
during the period 1986 to 2002. Measures to further lower poverty rates have to
be designed to best address the causes of poverty. Therefore it is helpful to decompose poverty in its chronic and transient component. Two approaches to do
this are discussed in this chapter. The application of the EDE approach to the
data for Hebei yields that the major part of overall poverty is explained as chronic poverty. In addition the assessment of differences in poverty elasticities with115
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in or between different population sub-groups (according to location of the village and labor time allocation of the household) indicates that poverty inequality
within a specific subgroup is more important in explaining overall poverty inequality than the between group inequality component. The opposite result is
found for the assessment of poverty elasticities by distinguishing population
sub-groups according to the education achieved by the household head. This indicates that with respect to human capital policies which are designed to reduce
poverty should focus on between group inequalities.
The decomposition of households’ income using the coefficient of variation
and Shorrocks decomposition methods show that agricultural income made up a
lower share in total income in 2002 than in 1986 but was also less relevant in
explaining income inequality among households. The share of wage income increased, especially the wage income from working outside the own village/
county. Migratory income shows the fourth highest annual growth rate (8%) of
all income sources over the period 1986 to 2002. The per year growth rates of
income from fruit production (14%), income from transportation (12%) and income from other family businesses (10%) are higher but less households receive
income from those sources than from migratory wage income. It is also worth to
mention that the share of households that earn migratory income is constant and
is in both years 36%. The biggest contribution to income inequality between the
assessed rural households stems from inequality in non-farm family businesses.
The inclusion of dummy variables that control for village effects results in less
relevance of the geographical location in explaining income inequality in 2002
than in 1986.
From the comparison of the distribution of household income using Lorenz
Curves it is found that per capita household income was less equal distributed in
2002 than in 1986 and that this is the case for all population shares.
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7 Empirical specifications and econometric
testing of separability, agricultural
household and farm structure persistence
models
In the first part of this chapter it is tested if farm households’ decisions about the
demand and supply of labor are separable from each other for the whole sample
but also for sub-samples that only include part- or full-time farm households respectively. The choice of variables to explain households’ labor market participation and their impact on the probability to belong to one of the distinct labor
market regimes are explained and assessed in section 7.2. Section 7.3 contains
the chosen variables set for the assessment of farm structure persistence and the
respective regression results.

7.1 Separability of households’ labor demand and
supply decisions
7.1.1 Variable set for testing separability
Reasonable and accurate information about wage rates and prices are crucial to
the analysis of households’ labor allocation decision (Bowlus and Sicular, 2003,
see also Sikei et al., 2009). Bowlus and Sicular (2003) do not have such accurate
data on prices and only a small amount of households in their sample participate
in off-farm work. Because wage rates are not available for self-employed labor
(Sumner and Frazao, 1989), Bowlus and Sicular (2003) assume that prices for
goods and wage rates for the same quality of labor are identical at the same location at one point in time. Consequently, they use year, village and the dummy
out of the product year*village to capture price and wage effects on households’
labor demand. In addition they argue that the control for unobserved heterogeneity on household level in the fixed-effects regression captures differences in
households’ labor quality. Following this argumentation and because there are
no household or village level wage rates provided in the RCRE data set there
will be no wage variable included in the fixed-effects estimation. Instead, time,
location as well as the product of time*location will be included. Alternatively
Kuiper (2005) calculated an average wage rate from the data available from her
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cross section analysis. However, this option was not feasible in the recent analysis because of a lack of the necessary data.
For the structural components used in the study at hand the number of female laborers is calculated as the difference between the total number of household laborers and the number of male laborers. Because the data set does not
contain variables about the number of children and elderly persons living in the
household, the number of dependents is approximated as the difference between
the number of persons living in the household (household size) and the total
number of laborers in the household. To do so, it is assumed (1) that the number
of laborers is smaller than the number of persons living in the household and (2)
that all persons that are non-laborers are dependents. The first condition holds
for the underlying data set because there is no observation where the number of
laborers in the household is larger than the household size. Unfortunately, the
lack of original data about numbers of children and elderly persons hampers the
identification of the core reasons for changes in the number of laborers or the
household size as was demonstrated by Bowlus and Sicular (2003) or Kuiper
(2005). In their analysis, it is possible to track the individual household members
and identify where changes in the labor force of the household occur as for example a child entering the labor force or an older household member going to
retirement.
Kuiper (2005) includes variables related to farming technologies such as the
prices for fertilizer and herbicides in the empirical model because she argues
that both of them could be substitutes for labor in agricultural production. However, there is no substitution effect between human labor and urea in agricultural
production in the study region (Böber and Zeller, 2009). An explanation for this
might be that farming in Hebei province was only to a small degree mechanized
in the assessed period (1995 to 2002). Especially the application of fertilizer is
done by hand (Böber, 2008 and 2009). Therefore a higher amount of urea fertilizer applied would require more labor. In addition to this, the application of
more fertilizer results in higher yields. Higher yields would again require more
labor for harvesting if farming is not much mechanized. Heady (1963) argues
the opposite way in the case of the highly mechanized agricultural production in
the United States. Because also no village level price information about fertilizers is available no fertilizer technology variable is included in the model. As another difference to Kuiper (2005) and Bowlus and Sicular (2003) also no variable indicating the amount of irrigated land can be included because that information is not available from the RCRE data for the period 1995-2002.
From 2003 onwards the RCRE data set clearly indicates which person is the
household head. Up to 2002 education and age information are only provided
for the main laborer of the household. For the years until 2000 the age of the
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main laborer of the household is not provided in years, but as a multinomial variable (see also Chen et al., 2003). Therefore the variable “age of main laborer
given in years” for 2001 and 2002 is also converted into the same multinomial
variable: 1: up to 30 years old, 2: 31-40 years old, 3: 41-50 years old, 4: 51-60
years old, 5: 61 years or older. It is not possible to change the multinomial variable for the age of the main laborer into years of age because there are changes
in the person that is considered as main laborer that are evident e.g. in the case
of household with the id 1301014 for which the age of main laborer is stated in
2000 as being in the range between 51 and 60 years (value 4 for the multinomial
variable) but is given with 25 years in 2001 (which would be value 1 for the
multinomial variable). The highest level of education of the main laborer is stated as: 1 if the main laborer is illiterate, 2 for elementary school graduates, 3 in
case of completion of secondary school and 4 if the main laborer earned a high
school degree or above. According to Benjamin (1992) the education of the
household head is likely to have an impact on the management of the family
farm household. For both variables dummies representing the respective classification will be included in the estimations.
Glauben et al. (2008) argue that membership in the communist party influences the labor allocation decisions of rural households in China. Therefore a
dummy variable capturing household member’s association with the Chinese
Communist Party (CCP) is included in the model. Because the area of land allocated to the household is quite fragmented in the study region, as can be seen
from the summary statistics in Table 12, the number of plots is included in the
variables representing observable farm characteristics. If available farm land is
quite fragmented and some of the plots are located further away from the household’s place of living then it is assumed that more labor (time) is required to
reach these fields and so more of the household’s labor available will be devoted
to agricultural production.
Because there are no plot level variables available that allow controlling for
the quality of arable land or other environmental variables that provide information about cropping conditions those effects are assumed to be included in the
village dummy variables.
The number of labor days used for agricultural production is the dependent
variable in the regressions to test for separability. This variable contains the total
input of labor in days that the household devotes to agricultural crop production.
For the years 1995-2002 no distinction between different types of human labor
(e.g. male vs. female or with respect to age) is possible because the RCRE labor
input data have been aggregated on household level. Therefore the discussion
regarding different levels of efficiency of different kinds of labor as in Bowlus
and Sicular (2003) and an assessment to how far the regression estimates are
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biased due to this limitation in substitutability among different labor inputs is
not possible. Households are sometimes active in crop and animal production,
and for around 2.3% of the observations labor input in husbandry is even larger
than in cropping. Therefore, the whole amount of labor in agricultural production is considered here as dependent not as in Bowlus and Sicular (2003) only
the amount of labor days for crop cultivation. To control for the effect of animal
production a dummy variable is included in the regression that equals 1 if the
household is mainly engaged in husbandry or is zero otherwise. Another alternative to control for the effect of non-crop agricultural production on households’
labor decisions is to include the share of income from non-cropping agricultural
production.
The following Table 12 provides the variables used to test for separability of
households’ labor demand and supply, with the summary statistics for the full
sample of 4,231 observations for the years 1995 to 2002 (excluding 1997 due to
duplicities in the data for 1996 and 1997).
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Table 12: Variables and their summary statistics used for modeling separability in labor demand and supply
Household characteristics

Variable

Mean SD

Min.

Max.

Log of hh size [persons]

LN_HHSIZE

4.19

1.518

1

13

Share of females among family laborers

FEM_LAB

0.46

0.223

0

1

Share of dependents

DEPENDENTS

0.60

0.221

0

1

Age of hh head (up to 30 yrs old) [1/0]

AGEMAINLAB_1

0.05

0.217

0

1

Age of hh head (31-40 yrs old) [1/0]

AGEMAINLAB_2

0.23

0.418

0

1

Age of hh head (41-50 yrs old) [1/0]

AGEMAINLAB_3

0.24

0.425

0

1

Age of hh head (51-60 yrs old) [1/0]

AGEMAINLAB_4

0.12

0.323

0

1

Age of hh head (60 yrs or older) [1/0]

AGEMAINLAB_5

0.06

0.240

0

1

Educational level attained by hh head
(1=illiterate) [1/0]

EDUMAINLAB_1

0.05

0.221

0

1

Educational level attained by hh head
(2=elementary school graduate) [1/0]

EDUMAINLAB_2

0.38

0.485

0

1

Educational level attained by hh head
(3=secondary school graduate) [1/0]

EDUMAINLAB_3

0.45

0.498

0

1

Educational level attained by hh head
(4=high school graduate and above) [1/0]

EDUMAINLAB_4

0.12

0.323

0

1

Communist party member (=1 if hh has a
member belonging to the CCP, 0 otherwise)
[% of households]

PARTY

0.19

0.392

0

1

Household mainly active in animal production (=1 if labor devoted by hh to husbandry
is larger than labor devoted to planting, 0
otherwise)

ANIMAL

0.02

0.140

0

1

Log of sown area [mu]

LN_AREA

11.93

8.116

0

58.1

Number of plots at the end of the year

NUMPLOTSEND

4.70

3.098

0

15

Village 1 [1/0]

V1

0.165

0.371

0

1

Village 2 [1/0]

V2

0.149

0.356

0

1

Village 3 [1/0]

V3

0.147

0.354

0

1

Village 4 [1/0]

V4

0.099

0.299

0

1

Village 5 [1/0]

V5

0.229

0.420

0

1

Village 6 [1/0]

V6

0.212

0.408

0

1

Dummy 1995 [1/0]

D_1995

0.143

0.350

0

1

Dummy 1996 [1/0]

D_1996

0.139

0.346

0

1

Farm characteristics

Village Dummies

Year Dummies
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Table 12 continued
Dummy 1998 [1/0]

D_1998

0.139

0.346

0

1

Dummy 1999 [1/0]

D_1999

0.145

0.353

0

1

Dummy 2000 [1/0]

D_2000

0.145

0.352

0

1

Dummy 2001 [1/0]

D_2001

0.145

0.352

0

1

Dummy 2002 [1/0]

D_2002

0.144

0.351

0

1

Notes:

Source:

Summary statistics refer to the non-logged variables. The summary statistics for
the interaction terms between the village and year dummies are provided in Appendix B.
Own computations based on RCRE survey data for Hebei 1995-2002.

As de Janvry and Sadoulet (2003) indicate most models that assess separability of agricultural households’ decisions neglect the heterogeneity of households. Also Kuiper (2005) states, that global separability tests are not well suited
for assessing the labor market participation of rural households. She suggests
applying separabiltiy to distinguishable sets of households. In the context of the
present study these groups are part-time and full-time farm households.

7.1.2 Results of testing for separability
The next table summarizes the results of the fixed effect model estimation. These results are the basis for the separability tests for which the results are also
contained in this table. Part- and full-time observations are distinguished based
on the definition provided in chapter 3.5.2. The omitted dummy variables are:
AGEMAINLAB_5, EDUMAINLAB_1, D_2002 and all of the dummies that
combine the village and time effect which are related to the year 2002. All of the
location and some of the time and location*time dummy variables have been
dropped during the estimation because they do not vary within the households as
observation units.
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Full Sample
Part-time
Full-time
Dependent Variable: ln of household
labor days used in agricultural proParameter
Standard Parameter
Standard Parameter
Standard
duction
Error
Error
Error
LN_HHSIZE
0.236 ***
(0.031)
0.165 ***
(0.040)
0.445 ***
(0.061)
FEM_LAB
0.021
(0.027)
0.054
(0.037)
-0.038
(0.044)
DEPENDENTS
0.177 ***
(0.036)
0.149 ***
(0.048)
0.264 ***
(0.063)
AGEMAINLAB_1
0.020
(0.038)
0.074
(0.049)
-0.170 **
(0.068)
AGEMAINLAB_2
-0.008
(0.032)
0.005
(0.042)
-0.145 ***
(0.052)
AGEMAINLAB_3
0.002
(0.031)
0.006
(0.040)
-0.128 **
(0.057)
(0.032)
0.077 *
(0.042)
-0.101 *
(0.056)
AGEMAINLAB_4
0.040
EDUMAINLAB_2
0.010
(0.035)
0.104 **
(0.052)
-0.023
(0.052)
EDUMAINLAB_3
-0.025
(0.036)
0.055
(0.053)
-0.065
(0.054)
(0.043)
0.019
(0.060)
-0.139 **
(0.071)
EDUMAINLAB_4
-0.042
PARTY
-0.051 **
(0.027)
-0.034
(0.035)
-0.059
(0.048)
ANIMAL
0.338 ***
(0.036)
0.312 ***
(0.042)
0.347 ***
(0.071)
(0.026)
0.568 ***
(0.034)
0.668 ***
(0.051)
LN_AREA
0.672 ***
NUMPLOTSEND
-0.002
(0.005)
-0.004
(0.005)
0.006
(0.011)
D_1995
0.109 **
(0.048)
0.124 **
(0.056)
0.156
(0.183)
D_1996
0.172 ***
(0.042)
0.182 ***
(0.049)
0.028
(0.137)
D_1998
0.198 ***
(0.052)
0.184 ***
(0.060)
0.132
(0.128)
D_1999
0.033
(0.047)
0.049
(0.055)
-0.078
(0.134)
D_2000
0.128 ***
(0.030)
0.216 ***
(0.050)
0.069 **
(0.035)
(0.036)
-0.025
(0.038)
-0.049
(0.095)
D_2001
-0.029

Table 13: Demand for labor in agricultural production – Fixed Effects results
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V1_D_1995
V1_D_1996
V1_D_1998
V1_D_1999
V1_D_2000
V2_D_1996
V2_D_1998
V2_D_2000
V2_D_2001
V3_D_1995
V3_D_1996
V3_D_1999
V3_D_2000
V3_D_2001
V4_D_1995
V4_D_1996
V4_D_1998
V4_D_1999
V4_D_2000
V4_D_2001
V5_D_1995
V5_D_1996
V5_D_1999
V5_D_2001

Table 13: continued
0.603
0.103
-0.050
-0.127
-0.259
-0.110
-0.166
-0.142
-0.001
0.258
0.300
0.103
-0.094
0.005
-0.084
-0.119
-0.124
0.030
-0.070
0.059
-0.238
-0.210
-0.076
-0.035
***
***

**
**

***
***
*

**
***
**
***
***

***
**

(0.053)
(0.049)
(0.056)
(0.052)
(0.053)
(0.050)
(0.058)
(0.054)
(0.051)
(0.058)
(0.054)
(0.058)
(0.058)
(0.056)
(0.060)
(0.056)
(0.063)
(0.060)
(0.061)
(0.058)
(0.049)
(0.044)
(0.049)
(0.046)

0.561
0.028
-0.016
-0.119
-0.351
-0.101
-0.131
-0.235
0.004
0.303
0.305
0.103
-0.177
-0.031
-0.084
-0.160
-0.125
0.002
-0.192
0.056
-0.073
-0.088
0.015
-0.094
**

***
*

***
***
*
**

**
***
*
**
***

***

(0.061)
(0.056)
(0.063)
(0.056)
(0.074)
(0.052)
(0.062)
(0.073)
(0.054)
(0.062)
(0.059)
(0.063)
(0.078)
(0.061)
(0.071)
(0.061)
(0.073)
(0.064)
(0.080)
(0.062)
(0.068)
(0.072)
(0.062)
(0.062)

0.522 **
0.291 *
-0.044
-0.008
-0.175
-0.105
-0.145
0.169
-0.024
-0.106
0.255
0.167
-0.056
0.112
0.038
0.218
0.120
0.265
0.162
0.042
-0.284
-0.021
0.051
-0.009

(0.206)
(0.169)
(0.155)
(0.170)
(0.114)
(0.258)
(0.175)
(0.148)
(0.154)
(0.222)
(0.186)
(0.179)
(0.130)
(0.154)
(0.213)
(0.185)
(0.165)
(0.182)
(0.132)
(0.153)
(0.184)
(0.144)
(0.138)
(0.101)

0.008
-0.262 ***
-0.148 ***
-0.134 ***
0.057
3.573 ***
0.4839
0.4462
0.4203
F(3, 3337) = 22.59
4008 / 621

(0.049)
(0.053)
(0.049)
(0.049)
(0.047)
(0.062)

-0.010
-0.261 ***
-0.176 ***
-0.235 ***
0.051
3.743 ***
0.3991
0.4492
0.3859
F(3, 2324) = 8.12
2963 / 589

(0.051)
(0.057)
(0.051)
(0.069)
(0.049)
(0.093)

-0.058
-0.072
0.069
-0.027
0.132
3.602 ***
0.6382
0.6305
0.6785
F(3, 673) = 19.79
1045 / 322

(0.263)
(0.177)
(0.179)
(0.130)
(0.155)
(0.098)

***: significant at 1% level of error probability, **: significant at 5% level of error probability,*: significant at 10% level of error
probability.
Own computations based on RCRE survey data for Hebei 1995-2002.

V6_D_1995
V6_D_1998
V6_D_1999
V6_D_2000
V6_D_2001
Constant
R-square: within
Between
Overall
Test of null hypothesis of separability
Number of observations / households

Table 13 continued

Source:

Notes:
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Testing the full sample for the joint significance of household size and the
structural parameters share of female labor and share of dependents, as discussed in the methodological part of this work, reveals that they are not jointly
zero as can be seen from the bottom of Table 13. The null hypothesis of separability can be rejected. The same holds if the sample is split into subsets of observations for part-time and full-time farm households. So, only agricultural household models that can be solved non-recursively are applicable to the data set.
The coefficients of household size and the share of dependents belonging to
the household are both positive and highly significant in all three estimations.
The positive coefficient for household size indicates that larger households use
more household labor in their own agricultural production, what is expected for
the case of non-separability (Bowlus and Sicular, 2003) and could be a hint to
restrictions in the possibility to supply off-farm labor (Kuiper, 2005).
The coefficient for dependents is positive. A higher number of dependent
persons living in the household goes along with a higher supply of household
labor. This result confirms that it is important not only to consider the household
size as such for the interpretation of household’s labor demand and supply decisions but also to take the composition of the household into account. In difference to the results of Bowlus and Sicular (2003), there is no significant effect of
the share of female laborers in the household. The coefficients of the structural
variables like the share of female labor or the number of dependents cannot be
interpreted directly but instead one would have to calculate implied elasticities
as in Bowlus and Sicular (2003). This is not done here because the main interest
of the present study is on testing for spearability.
None of the variables of education show a significant effect in the whole and
part-time sample. But the variable for high school education of the household
head is significant in the sample for full-time farm households. Hence, agricultural labor demand of the household is reduced if the household head received
high school education or above. This is in line with the results of Kuiper (2005)
who argues that better educated households are either more efficient in production and therefore less labor time is required or better educated household members are more likely to provide labor off the farm. Another possible explanation
would be that households with better educated household heads are more likely
to run a non-agricultural household business.
For the age of the main laborer the dummy for the age group 4 (between 51
to 60 years) is positive and slightly significant for the part-time sample indicating that older laborers might be less efficient than younger ones. Alternatively, if
the main laborer is older he or she might be faced with more difficulties to find
off-farm work and thereby increasing the amount of labor provided to household
agricultural production (see also Kuiper, 2005). The inverse relation between
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age and efficiency in farm labor is confirmed by the significant negative effects
of the age dummy for younger household members in the full-time farm household sub sample. Younger household members are expected to be more productive and therefore the household demands less labor for agricultural production.
The effect of the amount of productive land is positive and highly significant. This means that the more land the household can cultivate, the more of its
labor force is devoted to agricultural production. The number of plots and thus
land fragmentation does not have an effect on the separability between labor
demand and supply. In conclusion, demand, production and supply decisions of
rural households in Hebei are strongly related to the amount of land available for
agricultural production. Animal production is also positively influencing households’ on-farm labor provision.
Party membership negatively influences the decision of households to use
family labor in own agricultural production suggesting that party members
might have a better access to off-farm employment.
Most of the dummies that control for time and location*time effects are
highly significant for the total sample and for part-time farm households. This
indicates that location and time effects are especially important in the explanation of part-time farm households’ labor allocation decisions. Because the location*time variables have been included in the analysis to compensate for missing information about wages it can be concluded that those hidden wage rates
are relevant for explaining rural households’ labor allocation.
From this section it can be summarized that the labor demand and supply
decisions of rural households in Hebei province are not separable. This holds for
the whole sample but also for sub-samples that either contain the observations
for part-time or full-time farm households.

7.2 Labor market participation of farm households
7.2.1 Empirical model and choice of variables
As discussed in chapter 4.2.3 a household k is assumed to choose among the
four distinct labor market participation regimes the one that yields the highest
internal wage rate Plkj . Because Plkj cannot be observed a dichotomous choice variable Part 1jk is defined as in Glauben et al. (2008) that is equal to 1 if
a
P1kj = (P1hk , P1sk , P1sh
k , P1k ) or 0 otherwise (see also Key et al., 2000). Consequently the
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probability that a household k chooses one of the participation states can be expressed as in Glauben et al. (2008, p. 334) by:

(

)

[(

)

]

prob kj = prob Part 1jk = 1 = prob β 'j − β i' z k > eki − ekj ∀i ≠ j .

The probabilities of different household choices are estimated based on a function that represents a set of explanatory variables (Theeuwes, 1981) related to
household and farm characteristics and time effects. As in Glauben et al. (2008)
the error terms are assumed to have identical and independent Weibull distributions. Thus eki − ekj is distributed logistically and therefore the model of households labor choice discussed here is multinomial logit (Glauben et al., 2008).
With multinomial logit models only relative probabilities between different
choices can be estimated (Wooldridge, 2002). If one of the choice categories is
chosen as a base category then “this normalization implies that the estimated
model reduces to three log-odds ratios of the form: ln ( probkj probka ) = β j' z k ;
j = h, s, sh .” (Glauben et al., 2008, p. 334).
In the following paragraphs the generation of the dependent and the choice
of independent variables will be described.
The information about labor market occupation is aggregated at the household level for the period 1986 to 2002. Therefore it is not possible to classify
households in the four different labor market regimes based on the occupation
status of individual household members. To derive with the classification of the
households into the four different labor market participation regimes two dummy variables Dlh and Dls are generated. The dummy for the supply of family labor
to non-agricultural activities also contains the provision of family labor to nonagricultural family business. Out of these two variables four combinations are
possible as described in chapter 4.2.2 to distinguish the respective labor market
participation regimes.
From the total of 8,551 observations for the period 1986-2002 2,511 households can be classified as belonging to the regime a, 33 households belong to h,
5,907 households supply labor (s) and 100 households hire and supply labor at
the same time (sh). This distribution of observations between the different labor
market regimes differs strongly from the one reported by Glauben et al. (2008),
which indicates that the sectoral composition of production and labor force for
Hebei differs from that one of Zhejiang province that is analyzed in Glauben et
al. (2008).
In general, not only the amount of human capital accumulated by individuals
should determine their participation in the labor market but also the kind of human capital acquired (Polachek, 1981). Also Barro (2001) explains, that for the
macroeconomic assessment of impacts from education on the well-being of a
society in the long run, it is important to distinguish not only between the
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amount of education received by individuals but also to account for differences
in the quality of education.
Because human capital is considered as being more productive in off-farm
employment (Ahituv and Kimhi, 2006) and a higher education associated with
higher earnings (de Janvry and Sadoulet, 2001) the education variables ELEMENTS, SECONDS and HIGHS should be positively related to the probability
to supply family labor to off-farm activities. In addition, investment in human
capital should enhance the labor productivity and by this increase the mobility of
rural labor (Zhang and Fan, 2004). But Glauben et al. (2008) state, that it is not
clear whether the net effect of higher educational level achieved on the probability that the household participates in off-farm activities is positive or negative
because higher levels of education could also increase the productivity of farm
labor and by this reduce the probability to provide labor off the farm. One explanation for this is offered by Gould and Saupe (1989). They indicate that there
might be positive or negative spillover effects from the labor decisions of a better educated member on those of other household members. In Gold and Saupe’s
(1989) study the probability that a spouse of a farm operator participates in offfarm activities is lower the higher the number of years of formal education completed by the farm operator is, under the condition that the formal education increases the productivity of the on-farm labor. But Gold and Saupe (1989) indicate that there is mixed empirical evidence for these positive or negative spillovers in the relationship between educational level and the participation in offfarm labor markets of husband and spouse, since other studies show no significance for both effects.
For the present data set regimes a and s show the highest share of laborers
that completed elementary schooling. Besides that the amount of observations
for h and sh is rather low, the share of high school graduates among the labor
force is higher than for a and s (Table 14).
Related to education also special training received by one or more family
members might explain the labor allocation of households. Gould and Saupe
(1989) show a higher probability for the uptake of off-farm labor if the laborer
received training relevant for manufacturing or service employments. Similar to
this, specific agricultural or farm management training is expected to increase
the productivity of family labor on the own farm. According to the different regimes the sign of SKILLS can therefore be either positive or negative. It should
increase the probability of supplying labor if one or more household members
are specially trained for non-farm work. But it might also discourage the household to hire additional on-farm labor force if the household members already run
the farming activity productively due to training that increased farming
knowledge, e.g. about newly available varieties with better adaptation to pests or
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droughts. However, because every kind of specific training received by one or
more household members is aggregated in the data set within the variable
SKILLS, positive and negative effects might compensate each other. The share
of skilled laborers is highest for the supply and hire regime.
There is some debate to how gender differences influence the labor market
participation of rural laborers (de Brauw et al., 2002). In his work on the feminization of farm work in China, de Brauw (2003) hypothesizes that the share of
female labor in agricultural production of family farms is rising. De Janvry and
Sadoulet (2001) find in their study on Mexican farm households that married
women and women in the reproductive age are participating less in off-farm activities than men of the same age.
The variable FEM_LABOR shows the share of female laborers among the
total labor force of the household and is included in the model to control for the
effect of female laborers. With exception of the regime h the share of women in
the labor force of rural households in Hebei is below 50% (Table 14).
As discussed in chapter 7.1 the number of dependent household members is
calculated as the difference between the total number of permanent residents and
the number of laborers living in the household. DEPENDENTS as the share of
dependent household members to the total household size is included in the set
of explanatory variables because women are considered to be mainly responsible
to take care of those dependents. So the additional work load stemming from
care taking would hinder women to provide labor to the market (Glauben et al.,
2008). Therefore especially for regime s the sign DEPENDENTS is expected to
be negative.
Glauben et al. (2008) follow Chen et al. (2004) and argue that if one considers the membership in the Chinese Communist Party as being a participation of
the household in a social network that helps improving the access to information
and off-farm job opportunities then the effect of PARTY on the probability of
taking up off-farm work is expected to be positive.
It is assumed that agricultural income is endogenous to the labor market participation decisions of the household (Glauben et al., 2008). Therefore in a first
step a linear model is estimated and predicted values for AGRI_INC are used in
a second step for the multinomial logit estimation.13
Currently (see e.g. Zhang, 2010) subsidies are discussed in the Chinese public to be a feasible way to reduce urban-rural income inequality and political
support is devoted to this topic to outbalance the discrimination against agricultural production by heavy taxation over centuries (Gale et al., 2005). The net
TRANSFER rural households received from the state as fiscal subsidiary in13

See Appendix D for the first step estimation.
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come or from relatives as donations is included to reflect the influence of unearned income on labor market decisions. The term unearned income used here
is different from what is sometimes referred to as nonearned income, which includes rents, interests or such like incomes. Those income components are partly
related to individual life cycle decisions and by this reflect personal behavior
and past decisions about factor allocation (Schultz, 1990). Pensions and other
retirement payments are also not included in the definition of transfers as applied here. There is even no question in the survey that asks for such payments.
Adjusted consumer price index (CPI) deflators for Hebei are calculated based on
Brandt and Holz (2005) and used to value the monetary variable TRANSFER at
1990 constant prices.
It is expected that the higher the transfers are the less likely it is that the
household participates in the labor market. Glauben et al. (2008) indicate that
this might be the case because unearned income would increase the demand of
leisure, if leisure is seen as a normal good.
All the variables mentioned up to now reflect household characteristics. The
following ones are related to the characteristics of the farm as production basis.
If there are more per capita productive assets available the household should
be more productive in labor and therefore hiring labor is expected to be more
likely (Glauben et al., 2008). The above mentioned adjusted CPI deflators for
Hebei are also used to value the monetary variable ASSETS at 1990 constant
prices.
Arable land is the main input for agricultural production. The variable
LAND represents the per capita amount of land available for cultivation (crop
land and orchards) that the household possesses by the end of the respective
year. If more agricultural land is available to the household it should reduce the
possibilities to supply family labor outside the own farm because more labor is
needed in family farming (see the results in 7.1.2) if it is not compensated by
intensification in capital use, such e.g. as mechanization via the use of tractors.
So a higher amount of per capita land should increase the probability that nonfamily labor is hired by the household (Glauben et al., 2008).
A dummy variable for LIVESTOCK is included to control for differences in
production systems among farm households. The value of LIVESTOCK is 1 if
the household produces pigs, cattle or sheep.
The time dummies included for every year should reflect the effects of
changes in overall economic conditions but also policy changes (as discussed in
chapter 3.3) that might have different impacts on rural and urban areas (Glauben
et al., 2008). But also within the rural areas of one province the direction of the
effect that changing policies have on farm households’ labor allocation decisions
is not clear. The reasons for this are de facto diversified rural institutions. Land
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renting (Piotrowski, 2009) or water use decisions (Böber, 2009) are made in
regulatory settings that differ from the legal framework and are different even
between villages in the same county.
Previous studies (Benjamin and Brandt, 1997; Kung, 2002; Wang, 2007)
emphasize the impact of the existence and functioning of land markets and the
interlinkages between land and labor markets on the labor market participation
decisions. Since land renting has an impact on agricultural productivity this also
influences labor time allocation. Benjamin and Brandt (1997) show that the allocation of households’ land and labor resources is optimized for the market that
functions best of both markets, but the degree of market development differs
significantly between villages. In their neoclassical model to explain the distribution of land and income the possibility for the households to fully utilize land
and labor enhances the welfare at the village level, because well functioning
land and labor markets have an equalizing effect on the distribution of incomes
within the village (Benjamin and Brandt, 1997). The share of households in a
village that rent out land, as one measure for a functioning land market, is used
by Wang (2007) as an additional explanatory variable. This variable and the
other village level variables, unemployment rate and the average per capita income in the village are not available for the present assessment. Including this
village level information might increase the explanatory power of the chosen
labor allocation decision model.
Irrigation water use and the institutional set up of ground and surface water
use would be an important factor to test for. Also irrigated land should provide
higher agricultural income to the household (de Janvry and Sadoulet, 2001). But
relevant information about the share of irrigated land, irrigation water use, differences in water associations between villages or water pricing are not available
from the data set for the analyzed period.
Table 14 provides the explanatory variables with respective summary statistics for the different labor market regimes. The codes provided in the second,
third and fourth column are the variables included in the RCRE household survey that are needed to calculate the respective values for the explanatory variables/ dummies. They are consistent with the variable codes provided by Giles
(2010).
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023 to 018

024 to 018

026 to 018
(018-020) to 020

(016-018) to 016

025 to 020

026 to 020

027 to 020

(020-022) to 020

(018-020) to 018
012

022 to 018

Code 1993

024 to 020

Code 1986-1991

Communist party mem- 013
bership

Household charackteristics
Share of laborer graduated from elementary
school
Share of laborer graduated from secondary
school
Share of laborer graduated from high school
and above
Share of laborer with
special skills
Share of female labor
force on rural labor
force
Share of dependents

Variable

Table 14: Variable set labor market participation

133

Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

012

(016-018) to 016

(018-020) to 020

025 to 018

024 to 018

023 to 018

022 to 018

Code 1995-2002

0.071
(0.172)
0.465
(0.190)
0.400
(0.188)
0.196
(0.397)

DEPENDENTS 0.526
(0.238)
PARTY
0.061
(0.242)

0.150 0.100
(0.233) (0.221)

0.448 0.379
(0.396) (0.321)

0.420
(0.197)
0.250
(0.435)

0.152
(0.214)
0.442
(0.181)

0.163
(0.259)

0.431
(0.317)

0.283
(0.285)

0.468
(0.241)
0.157
(0.364)

0.043
(0.140)
0.486
(0.258)

0.065
(0.184)

0.352
(0.347)

0.397
(0.365)

Supply Autarky
and hire (a) (n =
(sh) (n = 2,511)
100)
Mean (Std. Dev.)

Supply
(s) (n =
5,907)

0.308 0.397
(0.337) (0.340)

Hire
(h)
(n =
33)

0
(0)
FEM_LABOR 0.52
(0.178)

SKILLS

HIGHS

SECONDS

ELEMENTS

Variable

Regime

0.775
(0.646)
0.394
(0.496)

LAND

D_1986
D_1987
D_1988
D_1989
D_1990

Dummy for 1987

Dummy for 1988

Dummy for 1989

Dummy for 1990

0.152
(0.364)
0
(0)
0
(0)
0
(0)
0
(0)

0.661 -0.923
(0.983) (1.593)

ASSETS

LIVESTOCK

1.222 -0.026
(1.598) (0.998)

AGRI_INC

0.069
(0.253)
0.072
(0.258)
0.073
(0.260)
0.071
(0.257)
0.070
(0.254)

0.380
(0.600)
0.322
(0.467)

-0.145 -0.003
(0.396) (0.553)

TRANSFER

Dummy for 1986

Net transfer per capita (187+189+191)(311+313+315)(328+330+332)1
at 1990 constant prices 218
349
367
[1000 Yuan/capita]
Ln (Household’s agricultural income per capita at 1990 constant prices) [1000 Yuan/
capita]2
Farm characteristics
072/018 (durable 106/016 (durable 106/016 (durable
Ln(Household’s agricultural productive as- goods in Yuan) goods in Yuan) goods in Yuan)
sets per capita at 1990 (deflated to 1990) (deflated to 1990) (deflated to 1990)
constant prices) [1000
Yuan/ capita]
Ln(Total land per capi- 043/018 (Land at 057/ 016 (Land at 057/ 016 (Land at
ta) [mu/capita]
year end)
year end)
year end)
Dummy for pigs, cattle, 092 > 0
138 and/or 139 > 0 140 and/or 141 > 0
and sheep

Table 14 continued
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0.040
(0.197)
0.100
(0.302)
0.060
(0.239)
0.080
(0.273)
0.020
(0.141)

0.503
(0.508)
0.300
(0.461)

0.860
(2.003)

0.088
(1.241)

-0.052
(0.546)

0.082
(0.274)
0.074
(0.262)
0.065
(0.246)
0.076
(0.266)
0.082
(0.275)

0.516
(0.564)
0.377
(0.485)

0.240
(1.492)

0.235
(1.280)

0.075
(0.509)

D_1995
D_1996
D_1998
D_1999
D_2000
D_2001
D_2002

Dummy for 1995

Dummy for 1996

Dummy for 1998

Dummy for 1999

Dummy for 2000

Dummy for 2001

Dummy for 2002

Source:

0.030
(0.174)
0
(0)
0
(0)
0.061
(0.242)
0.212
(0.415)
0.212
(0.415)
0.151
(0.364)
0.121
(0.331)
0.061
(0.242)

0.067
(0.250)
0.075
(0.264)
0.068
(0.251)
0.066
(0.249)
0.070
(0.254)
0.077
(0.267)
0.073
(0.260)
0.073
(0.261)
0.076
(0.266)

0.030
(0.171)
0.010
(0.100)
0.050
(0.219)
0.060
(0.239)
0.100
(0.302)
0.095
(0.295)
0.130
(0.338)
0.110
(0.314)
0.110
(0.314)

0.087
(0.282)
0.069
(0.254)
0.080
(0.272)
0.074
(0.263)
0.063
(0.244)
0.056
(0.230)
0.066
(0.249)
0.066
(0.248)
0.058
(0.234)

Deflated prices based on deflators calculated using official CPI’s for Hebei province as provided by Brandt and Holz (2005) with
1990 as base year.
2
The summary statistics are provided for the real per capita agricultural income instead of the summaries for the predicted values
from the first step estimation.
Own computations based on RCRE survey data for Hebei 1986-2002.

1

D_1993

Dummy for 1993

Notes:

D_1991

Dummy for 1991

Table 14 continued

135

Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

7.2.2

Estimation procedure, measures of model fit and
calculation of predicted probabilities

The -mlogit- procedure is used in Stata to estimate the multinomial choice model of household labor allocation as developed in Chapter 4.2.2.
According to the measures of model fit as presented in the lower part of Table 15 the model performs good in estimating the effects that the independent
variables have on the probabilities that one of the respective labor market regimes is chosen relative to the autarky regime. The reported standard errors are
robust to misspecification and are tolerant to correlation within the specific labor
market regimes. Regarding the model diagnostics there is still a debate which
indicator to choose if the multinomial logit specification is appropriate for a specific choice models (Brüderl, 2010).
In multinomial logit models it is assumed that the response categories, in
this case, the different labor market participation regimes, are independent of
each other and not ordered (Wooldridge, 2002; Hilbe, 2009). Consequently the
error terms are supposed to be distributed independently over all regimes (Grilli
and Rampichini, 2007).14
Multinomial logit models are sensitive to the independence of irrelevant alternatives assumption (IIA). As described in Wooldridge (2002) and Hilbe
(2009) it is possible to check this assumption by estimating first a full model.
Then a model is fitted that is reduced by one level. Afterwards a HausmanMcFadden test of the assumption above is employed. The null hypothesis for
this test is H0: there is no systematic difference in the estimates of parameters
between the full and the reduced model.
The model here seems not to meet the asymptotic assumptions that underlie
the specification of the Hausman test for the IIA. Even if H0 is reported as not
being rejected for all participation states the χ 2 statistic is <0 for the regimes
hire and supply and hire. Also Benjamin and Kimhi (2006) cannot test the IIA
for all labor allocation regimes because the test statistic χ 2 is negative for six
out of their 15 equations. This is especially the case if the different states are in a
substitution relation to each other (Brüderl, 2010). Also the fact that there are
relatively few observations in the regimes h and sh causes problems in testing
the IIA assumption.
As Haan (2004) indicates, the IIA property hardly holds for discrete choice
models of labor supply, because it is quite likely that the introduction of a new
14

If this assumption is violated one could apply models that are more flexible in the assumptions about the distribution of the error terms such as multinomial probit or nested
logit models (Wooldridge, 2002).
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alternative of labor time use changes the odds ratios of the former alternatives.
Even if the estimation results using a conditional choice rather than a random
coefficient model might be biased they are favorable if the differences between
both specifications are not significant because the computational burden for the
more flexible random coefficient model is much higher (Haan, 2004).
As described by Hilbe (2009) studies that compared multinomial logit and
multinomial probit models over various simulations of choice models concluded
that multinomial logit yield more accurate results than multinomial probit even
in cases where the IIA is violated. In general the procedures proposed to test for
IIA do not prove to be overall valid. Especially in the case of labor market decisions of rural households in Hebei were there are unobserved variables such as
the seasonal cropping structure or a high share of subsistence agriculture the labor market participation regimes are not fully complements but substitution relations can be assumed.
So, even if the data set utilized here does not fulfill all assumptions underlying the application of multinomial logit models, those models are chosen for the
recent analysis, since the differences between the logit and probit estimations are
generally not significant and the logit estimates are more accurate.
Based on the results of the likelihood ratio test (LR) presented in the bottom
of Table 15 the model is significant at the 1% level of error probability or better.
The outcome that has the highest estimated probability is the predicted outcome for the respective observation. So from a comparison of the predicted outcomes and the observed regimes the percentage of correct predictions is calculated (Wooldridge, 2002). In total 74% of the observations used in the estimations are correctly classified by the model.
The estimated coefficients of the explanatory variables can be interpreted as
the marginal change of the logarithm of the odds if the respective independent
variable changes marginally (Glauben et al., 2008). This is the case for each of
the three states s , h and sh in relation to the base regime or category a . The
odds ratio describes the change in the probability, to be in one regime relative to
the base category, which is related to a change in the respective independent variable by one empirical unit (Rese, 2000). So, if the odds ratio is 3 and the probability of the household to be in category s against a was 3:1 before a one unit
chane in the explanatory variable it will be 9:1 after the one unit change. For
continuous explanatory variables the exposed value of the coefficient is the factor of change in the odds to be in one of the states h, s or sh alternative to a, due
to an increase in the explanatory variable by one unit. So if exp (β 'jk ) , j = h, s, or
sh; k = ELEMENTS,…, D_2001, is higher than 1 it follows that the odds ratio
increases exp (β 'jk ) times if the explanatory variable is increased by one unit. If
the covariate is increased by one unit and exp (β 'jk ) is smaller than 1, then the
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odds ratio will decrease exp (β 'jk ) times (De la Mothe and Foray, 2001). So “for
dummy variables the calculated change in probability occurs when the value of
the dummy variable switches from 0 to 1.” (Theeuwes, 1981, p. 488). Because
the odds as such is still a ratio and not intuitively informative (Theeuwes, 1981)
it requires a further step to calculate the change in the probability to be in a respective state compared to autarky caused by a marginal change in a specific
explanatory variable. The predicted change in the probability can be calculated
as:
sh

j
j
j
dprob = prob  β ' − ∑ prob β ' dz ,
k
k  jk j =h
k jk  k



(44)

where dprobkj is the predicted change in the probability to be in regime j if
the explanatory variable k is changed marginally and the other variables are the
same as explained before.
Because the predicted changes in probabilities have to sum up to 0 the results for changes in the probabilities of the base category a are derived from the
difference between 0 and the sum of the other three probabilities.

7.2.3

Results of estimating farm households’ labor market participation

The comparison of the self-classification of farm households regarding their labor time allocation with variables about agricultural production and income derived from various sources partly confirms the disadvantages of a distinction
between farm types based on working hours.
In Table 15 the results from the estimation of the multinomial logit model
are provided. The results can not be directly interpreted as marginal effects. But
they indicate which variables allow for a significant differentiation between the
four labor market participation regimes (Sarkisian, 2010). The signs of the coefficients indicate the relationship between alternative regimes and the base category (Rese, 2000). If the coefficient β jk' is negative, then it is more likely that
the household belongs to autarky if the value of the respective explanatory variable increases. For the same increase in the explanatory variable value a positive
coefficient β jk' indicates a rising probability that h, s or sh respectively are chosen against a. A graphical illustration of the logistic relationship, which is behind this interpretation, can be seen in Figure 10 for the case of a binomial logistic regression where a is the base category and s would be the only alternative
regime that a household could be in (compare: Rese, 2000, p. 121).
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p(y i = s)

1

Effect if xij increases and βi

0.5
Effect if xij increases and βi

0
-6

-4

-2

0

2

4

6

z i = β0+β1xi1++βjxij++βk xik

Source:

Own illustration following Rese (2000, p. 121).

Figure 10: The effect of a negative or positive βi on the probability that yi = s
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-0.170

AGR_INC

2.494 ***
1.797 ***

LN_LAND

LIVESTOCK
-0.034

-31.69 ***
-31.607 ***

D_1986

D_1987

D_1988

Time dummies

0.656 ***

ASSESTS

Farm characteristics

-0.605 *

-1.769

PARTY

TRANSFER

2.961 *

-140.737 ***

SKILLS

DEPENDENTS

2.135

HIGHS
0.091

0.446

SECONDS

FEM_LABOR

-0.266

Parameter

Hire (h)

ELEMENTS

Household characteristics

Variable

(-39.14)

(-35.87)

(-0.03)

(3.80)

(3.11)

(5.59)

(-0.63)

(-1.74)

(-1.29)

(1.74)

(0.09)

(-24.88)

(1.55)

(0.44)

(-0.24)

z-value

-0.230

-0.344 **

-0.504 ***

-0.398 ***

-0.766 ***

0.150 ***

-0.729 ***

-0.263 *

0.151 **

-2.282 ***

-0.877 ***

1.032 ***

1.300 ***

0.742 ***

1.145 ***

Parameter

(-1.34)

(-1.99)

(-2.91)

(-6.68)

(-13.21)

(6.00)

(-14.11)

(-1.94)

(2.02)

(-12.45)

(-6.21)

(5.34)

(7.08)

(5.59)

(8.62)

z-value

Supply (s)

Table 15: Multinomial logit estimation of household’s labor regime choices, 1986-2002

0.587

1.098

0.017

0.386

-0.077

1.177 ***

-2.195 ***

-0.331

0.384

-2.039 ***

-1.078 *

2.650 ***

0.196

-0.681

-0.902

Parameter

(0.91)

(1.61)

(0.02)

(1.27)

(-0.29)

(8.73)

(-8.22)

(-1.04)

(1.54)

(-2.60)

(-1.79)

(5.28)

(0.24)

(-1.04)

(-1.31)

z-value

Supply and hire (sh)
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Source:

Notes:

-32.359 ***
-0.189
1.402
1.244
0.783
0.663
-8.024 ***

D_1995

D_1996

D_1998

D_1999

D_2000

D_2001

CONSTANT

(-3.92)

(0.71)

(0.81)

(1.29)

(1.50)

(-0.17)

(-40.48)

(-39.16)

3.943 ***

-0.315 **

-0.248

0.048

-0.387 **

-0.573 ***

-0.593 ***

-0.188

-0.751 ***

AIC

29420.66 (75)

Wald χ² (df)

z-statistics (based on robust standard errors) in parentheses.
***: significant at 1% level of error probability,**: significant at 5% level of error probability,
*:
significant at 10% level of error probability.
Autarky is chosen as the base category. The dummy for 2002 is the omitted time dummy variable.
Own computations based on RCRE survey data for Hebei 1986-2002.

N
0.000

1.218

7,332

0.106

(3.42)

(-0.36)

(-0.22)

(0.00)

(-0.83)

(-1.62)

(-2.10)

(-1.13)

(-1.37)

(-1.65)

(0.63)

-4388.19

2.945 ***

-0.170

-0.108

0.002

-0.438

-1.114

-1.529 **

-1.239

-1.187

-1.879 *

0.391

RLogL

2
R MF

(15.85)

(-1.97)

(-1.57)

(0.29)

(-2.46)

(-3.67)

(-3.86)

(-1.14)

(-4.66)

(-3.85)

(-2.54)

Prob > LR

1220.01 (75)

-31.783 ***

D_1993

(-0.51)

-0.629 ***

LR (df)

-0.674

D_1991

(-41.43)

-0.424 **

-4998.19

-32.531 ***

D_1990

(-39.98)

Log L

-31.875 ***

D_1989

Table 15 continued

As explained above one cannot directly see the quantitative effect of a marginal change in the explanatory variables on changes in the probabilities of being in the respective regime h, s or sh relative to the base category a.

Table 16: Predicted changes in regime participation probabilities if explanatory variables
are changed marginally
Independent variable

Predicted change in the probability of 1

(unit of measure)

h

ELEMENTS (%)

sh

a

-0.0285

2.5418

0.0000 -2.5132

SECONDS (%)

0.0000

0.0017

0.0000 -0.0017

HIGHS (%)

0.0470

2.8326 -0.0009 -2.8787

SKILLS (%)

-5.2545

5.5930

0.1555 -0.4940

FEM_LABOR (%)

0.0005

DEPENDENTS (%)

0.1676 -4.9856 -0.0753

PARTY (d)2

-0.0657

0.0793 -0.0391 -0.0407
4.8932

0.0443

0.0008

0.0206

TRANSFER (1000 Yuan/ capita)

0.0000 -0.0005

0.0000

0.0006

AGR_INC (ln (1000 Yuan/ capita))

0.0009

ASSESTS (ln (1000 Yuan/ capita))

Notes:

s

0.1639 -0.0797 -0.0851

-0.0005 -0.0884

0.0427

0.0462

LN_LAND (mu/ capita)

0.0927 -0.0638 -0.0011 -0.0279

LIVESTOCK (d)

0.0668 -0.0456 -0.0007 -0.0204

D_1986 (d)

0.0000 -0.0011

0.0000

0.0011

D_1987 (d)

-0.0016 -0.0828

0.0399

0.0445

D_1988 (d)

-1.1740

0.7859

0.0133

0.3748

D_1989 (d)

-1.1840

0.7922

0.0134

0.3784

D_1990 (d)

-1.2076

0.9497 -0.0545

0.3123

D_1991 (d)

0.0005

D_1993 (d)

-1.1801

0.8839 -0.0316

0.3278

D_1995 (d)

-1.2013

0.9192 -0.0419

0.3240

D_1996 (d)

0.0005

D_1998 (d)

0.0521 -0.0357 -0.0006 -0.0158

D_1999 (d)

0.0462 -0.0308 -0.0005 -0.0148

D_2000 (d)

0.0000 -0.0006

0.0000

0.0005

D_2001 (d)

0.0000 -0.0007

0.0000

0.0007

0.0879 -0.0431 -0.0453

0.0827 -0.0404 -0.0428

1

Calculation of the predicted changes in probabilities based on equation (44) and
using the results from the estimation of the logit coefficients in Table 15 and the

142
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

Source:

sample frequencies of the labor regimes which are: 0.0037 for h, 0.6674 for s,
0.0113 for sh, and 0.3176 for a.
2
(d) indicates a dummy variable and “For dummy variables the calculated change
in probability occurs when the value of the dummy variable switches from 0 to 1.”
(Theeuwes, 1981, p. 488).
If one compares two specific values of one explanatory variable (e.g. the values
for ELEMENTS in regime h and s) then the difference between those values is a
measure of the change in the conditional probability between both labor market
participation regimes.
Own computations based on RCRE survey data for Hebei 1986-2002.

When interpreting the predicted changes in probabilities as presented in Table 16 one should have in mind that these are changes of probabilities that are
given in percent. So even if some of the numerical values in Table 16 seem to be
high, the probability of some scenarios as such is quite low due to relative low
numbers of observations in two of the four regimes.
Some of the coefficient values in the regimes h and sh are very high. This is
mainly due to the fact that there are not many observations for both categories
(Sarkisian, 2010). A solution would be to define new categories, which would
have more observations. This is not done here but it is one of the reasons why in
part 7.3 only two categories, full- and part-time farming, are assessed.
All effects of education variables are highly significant for the regime s.
This confirms that higher education levels of the household or higher education
levels attained by its members lead to a higher probability that the household
participates in the labor market compared to the alternative autarky (Glauben et
al., 2008) and to more off-farm employment activities of the household (Ahituv
and Kimhi, 2006). In comparison to Glauben et al. (2008) and Zhang et al.
(2002) the almost 4 times increase in the probability to supply labor found here
is a much higher quantitative effect of a 1% increase in the share of laborers
with high school education. This might indicate that returns to education in Hebei are not only limited to agricultural occupations. Another explanation would
be that there are less people completing high school in Hebei than in the provinces assessed by the other authors and therefore those people with high school
degrees are almost fully employed by the industry or service sector. Sikei et al.
(2009) argue that a higher educational level obtained by laborers is a signal of
higher productivity to employers. This might explain the absolute highest value
of the marginal effects of HIGHS in all regimes and especially for s which is
also in line with the suggestions of Tuan et al. (2000). Benjamin and Brandt
(1997) have shown that education is one of the main factors contributing to inequality among the Chinese rural population.
The results for SKILLS are very interesting. For alternative h the coefficient
is highly significant and negative. This means the smaller the share of skilled
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household members is, the more likely it will be, that the household chooses to
hire non-family labor for agricultural production. The expectation that specialization in the skills of laborers leads to a sector specific supply of labor is confirmed by the positive and significant effect of SKILLS with respect to s and sh.
So households that have received special training or acquired specific
knowledge for other purposes than for agricultural production will supply labor
to those non-farm activities. The marginal effect is highest in s. An increase in
the share of skilled laborers by 1% leads to a more than 6 times higher probability that the household supplies labor compared to autarky if all other variables
are held constant. That the sign of the coefficient is different between h and the
alternatives s and sh can be explained by the fact that SKILLS does not only refer to special abilities required for agricultural production but that it also covers
skills which are beneficial for non-agricultural jobs.
Given that a 1% higher share of female laborers among household’s working force increases household’s probability to supply labor by around 8% relative to a, it seems that off-farm work in Hebei is favorable and accessible for
women besides the fact that women are contributing a large share to farm work.
During own surveys (Böber, 2008 and 2009) it was observed, that especially
labor intensive activities such as weeding or harvesting of cotton and maize are
done by women. Why a 1% higher share of female laborers among household’s
working force reduces the probability to be in regime sh by 4% even though at a
low level of significance, cannot be further assessed based on the available variables. It could be hypothesized that the possibilities to substitute female household labor with hired labor are limited due to differing characteristics of both
types of labor. To assess this, information on the exact type of labor hired and
the labor provided would be needed.
In the regimes s and sh a higher share of dependent household members reduces the probability that a household is found in one of these regimes by 6
times and by around 8% respectively. The opposite effect of DEPENDENTS is
found for the regime h with an increase of the probability to be in this regime of
17% if the share of dependents in the household increases by 1%. So a higher
share of non-working household members requires the household to reduce supplying (female) labor (to take care of the dependents) and even seems to make it
necessary to hire additional labor. The second possibility is likely if the dependents are a couple of retired and less productive persons who still possess land
use rights and have to hire labor to cultivate the land. These results are in line
with Kimhi (1994) who states, that a higher share of children in the household
reduces the participation of both sexes but especially women in the farm and
off-farm labor market. It is not possible to further decompose the variable DEPENDENTS here, but in theory especially for younger children, women’s time
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costs are rather high and therefore discouraging women to supply labor outside
the family especially because they might have a comparative advantage in
housework compared to farm or non-farm work (Kimhi, 1994).
Households with members of the Chinese Communist Party are more likely
to participate as suppliers in the off-farm labor market. This is in line with the
results of Chen et al. (2004) that the access to social networks provides better
access to off-farm employment. It is not possible to further assess if this better
access is due to specific knowledge achieved via party education courses or due
to closer personal relationships among party members.
TRANSFER is significant at the 10% level of error probability with a negative sign for the regimes h and s. For the supply regime this can be explained if
one assumes leisure to be a normal good. Under this assumption an increase in
non-labor income would lead to a reduction of labor supply and an increase in
leisure time consumed (Theewues, 1981; Glauben et al., 2008). Explaining the
negative coefficient of TRANSFER on hiring non-family labor, one could argue
that received monetary transfers (unearned income) allow the household to produce less to meet its consumption needs and consequently it would not be required to hire any additional non-family labor from the market.
Interviews in Hebei (Böber, 2009) revealed a different behavior of farmers.
Some of them stated that they don’t change their supply of labor to off-farm occupations if per area subsidies for grain production are provided but instead they
reduce labor input in grain cropping. So, there seems to be a conflict between
increasing farmers’ incomes and stabilizing grain output that needs further assessment.
A 1% higher per capita agricultural income reduces the probability to supply
and hire labor at the same time relative to a by around 8%. But interestingly it
increases the probability to supply labor by 16% relative to a. This is a good example for interpreting the coefficients of the multinomial logit estimation results. Even if is negative, the predicted change in the probability to be in a specific regime can be positive with respect to the reference regime. A calculation
using equation (44) yields that also in Glauben et al. (2008) the coefficient of
AGR-INC is negative for sh but the predicted change in the probability to simultaneously supply and hire labor is around 2%. If the increase in agricultural income is considered as an increase in overall wealth of the family, then the negative coefficient of income in the two regimes s and sh could be explained as the
household’s decision to shift from supplying labor to “purchasing” leisure time
(Theeuwes, 1981). A similar line of thought was used above to explain the effect
of the variable TRANSFER.
Jalan and Ravallion (1999) explain that the provision of more family labor
to off-farm jobs can be a reaction of Chinese farm households to income shocks
145
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

caused by bad harvests and the resulting decline in agricultural income. So not
only wages or the shadow price of leisure influence households’ labor allocation
decisions in reality but also considerations to smooth income fluctuations stemming from the main income source for farm households in Hebei (as shown in
chapter 6); agricultural income.
Almost all households in the data set possess use rights for agricultural land.
If they have no skills in farming or if they have skills that would generate a
higher utility by providing this skilled labor to production outside the family
farm, then there are three possibilities for the farm household to decide about the
use of the assigned land.
First, the household could give up the use right, abandon all agricultural activities or even physically migrate to an urban area. This behavior is hardly observed in reality because households fear that they might not be reassigned use
rights in future land (re)allocations once they quit agriculture. The second option
would be to rent out land and hence to liberate their labor force to be employed
in other sectors or locations. Land renting possibilities increased over the last
years but still in some regions land renting is prohibited or restricted e.g. by village heads (Piotrowski, 2009). As a third option, the farm household could hire
labor that is sufficiently qualified to carry out all agricultural activities independently and could by this supply its own family labor to the market.
The coefficient for the LAND variable is significant and positive for the hiring regime and it is negative at the same level of significance for the regime
where households supply off-farm labor. So as expected, a higher per capita
amount of land decreases the probability to supply family labor off the farm and
increases the probability to hire non-family labor.
For several years in the beginning and middle of the analyzed period the
time dummies for regime h are statistically significant and negative. This result
is different from Glauben et al. (2008) who found especially the dummy variables after 1993 to contribute negatively to the probability that a household is hiring labor. But in relation to the predicted probabilities of a household belonging
to regime h it is obvious that the probability to hire labor is de facto 0 for the
years up to 1995, whereas there is a slight increase in the probability to hire labor from 1995 onwards. It might be related to changes in the composition of
sampled households that time dummy coefficients for the estimation of h after
1998 are not significant and totally different (positive) from the ones before
1995.
Regarding the supply regimes, almost all time dummies are negative and for
most years statistically significant. This indicates that policy measures and macroeconomic conditions were not likely to stimulate participation of rural agricultural laborers in the off-farm labor market in those years. Even if it is difficult to
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distinguish policy and macroeconomic effects (Glauben et al., 2008) and despite
the different speed of implementing policy changes in different regions, the absolute highest values of the time dummies for 1995 and 1996 might be explained
by the mentioned changes in the grain procurement system in the end of 1994.
In line with this, for 1995 and 1996 the lowest probability of farm households in
Hebei to supply off-farm labor is predicted. So a change from market mechanisms in grain production to more state organization in grain purchase might
have discouraged labor supply to non-farm activities.
Overall rural households in Hebei have a probability to supply labor outside
the own farm of around 70% (Table 17). This underlines the results of the income analysis that the importance of agricultural income in total households’
income is declining and consequently the distribution of labor time to the primary sector is lower than it would be if the households would have to be subsistence farms without access to labor markets.
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Table 17: Predicted probabilities of households’ choices of labor market regimes, 1986-2002
Year

Autarky (a)

Hire (h)

Supply (s)

Supply and
hire (sh)

Mean

Std.
Dev.

Mean Std.
Dev.

Mean Std.
Dev.

Mean Std.
Dev.

1986

0.324

(0.158)

0.002 (0.004)

0.669

(0.157)

0.005 (0.013)

1987

0.293

(0.145)

0.000 (0.000)

0.693

(0.143)

0.014 (0.030)

1988

0.264

(0.143)

0.000 (0.000)

0.725

(0.140)

0.011 (0.028)

1989

0.303

(0.176)

0.000 (0.000)

0.684

(0.171)

0.012 (0.028)

1990

0.333

(0.149)

0.000 (0.000)

0.665

(0.147)

0.002 (0.005)

1991

0.349

(0.154)

0.002 (0.007)

0.646

(0.154)

0.004 (0.009)

1993

0.250

(0.123)

0.000 (0.000)

0.748

(0.123)

0.002 (0.004)

1995

0.348

(0.155)

0.000 (0.000)

0.647

(0.151)

0.006 (0.025)

1996

0.339

(0.189)

0.004 (0.012)

0.649

(0.189)

0.008 (0.028)

1998

0.283

(0.151)

0.014 (0.028)

0.688

(0.152)

0.016 (0.048)

1999

0.201

(0.137)

0.012 (0.035)

0.767

(0.142)

0.020 (0.053)

2000

0.260

(0.162)

0.010 (0.038)

0.708

(0.162)

0.022 (0.056)

2001

0.251

(0.149)

0.008 (0.024)

0.720

(0.150)

0.021 (0.054)

2002

0.197

(0.126)

0.004 (0.013)

0.779

(0.127)

0.020 (0.054)

Avera 0.287
ge

(0.155)

0.004 (0.018)

0.698

(0.152)

0.011 (0.036)

Source:

Own computations based on RCRE survey data for Hebei 1986-2002.

Labor allocation decisions of rural households depend not only on the existence and functioning of markets for agricultural and non-agricultural labor. Also
constraints in or the non-existence of land and credit markets or insufficiencies
in social security institutions can cause situations in which the household does
not follow the seemingly rational behavior of only comparing marginal utilities
of family labor with marginal wage rates. Instead it might be preferable for a
household to use some portion of the available family labor, e.g. from the female
labor force, as a buffer to compensate for market imperfections (Ilahi, 2000).
Some of those effects might be hidden in the location and time dummies. On the
basis of the RCRE household data set it is not possible to further assess potential
constraints stemming from failure of other markets than the (rural) labor market.
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In addition one should bear in mind, that for the assessment of policy interventions the intra-household decision process about the allocation of resources,
including family labor time, matters. As Alderman et al. (1995) state, examples
can be found where the introduction of new agricultural technologies failed because men have been addressed by policy makers whereas the de facto decision
about the use of e.g. new crop varieties was made by women in the household,
who did most of the related farm work.
The age of rural laborers that are involved in agricultural production is rising. Fan (2007) expects the median age of the agricultural population to be
around 45 years in 2050 which would be more than double the median age of
around 20 years in 1970. If the productivity of older laborers is considered as
being lower, then this aging of the labor force has to be compensated by adjustments in the production technology to compensate the decreasing contribution of
human labor. But as long as elderly individuals in rural areas are not covered by
a sufficient old age security system it is quite likely that they continue to contribute labor to family farm production (Piotrowski, 2009, Böber 2008 and
2009). For this reason, the impact of the retirement payment system on labor
decisions and incentives should be included in further assessments of labor allocation decisions in rural China and Hebei.

7.3 Persistence and transition of farming structures
over time
To assess the persistence of the farm structure in Hebei, methods from survival
analysis, sometimes referred to as time failure analysis or hazard analysis, are
applied. Relatively few observations are found in the regimes h and sh and
therefore only a few transitions between these states occur. For this reason, the
following analysis uses a simpler classification of households namely full-time
and part-time farms. Here the definition of part-time and full-time farm households of Brosig et al. (2009) is applied, where every farm household that still
farms land but allocates some or all family labor time is considered to be a parttime farm household.
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7.3.1 The independent variable and the choice of explanatory variables
The independent variable in the following model is a dichotomous variable , that
is equal to 1 if the spell of participation in one of the states is completed in t.
The independent is equal to 0 for spells that are not completed in t or for spells
that are censored. This variable indicates the movements between the farming
states and is regressed on the duration variable, on covariates that describe
household and farm characteristics and on frailty.
Based on previous studies on the farming activity or labor market occupation of agricultural households in China (e.g. Kimhi, 2000; Brosig et al., 2009)
the following explanatory variables are considered for the estimations. Their expected effect on the hazard to change between full-time and part-time farming or
the other way around are discussed in the following parts and presented in Table
20.
The number of persons living in the household, HSIZE, includes the labor
force and all dependents. The size of the family has effects on the demand for
the time spent at home, overall consumption and on the amount of labor that is
supplied to off-farm activities (Kimhi, 2000). It is assumed that this variable has
a positive influence on the hazard in the case of the transition from full-time to
part-time farming because it becomes more likely that one household member
starts to supply labor off the farm if the family is larger (Brosig et al., 2009).
The opposite should be the case for the switch from part-time to full-time farming. So the effect of the household size on the hazard rate is expected to be negative in the latter transition case.
Men and women in rural China differ in the degree and type of labor market
participation (Maurer-Fazio et al., 2005; de Brauw et al., 2002). Therefore, the
number of female laborers in the total household labor force is included to control for effects stemming from the gender composition of household’s labor
force. In general, women are assumed to be more likely to supply labor off the
farm (Ahituv and Kimhi, 2006). Since the 1980s, this is also the case for China
to the evolving rural village and township enterprises that demanded labor in
e.g. textile manufacturing.15 Based on several sets of variables included into the
15

In 1995, around 18 % of laborers in Hebei were employed in manufacturing as compared to the national average of 16 % (NBS, 1996). In 2002, still 17 % of the laborers in
Hebei have been employed in manufacturing compared to the national average of 11 %
(NBS, 2003). In the same year, 43 % of the laborers employed in manufacturing on the
national level were women and for wholesale and retailing this figure was 45 % (NBS,
2003). For Hebei there is no decomposition of the labor force by sector into male and
female laborers available.
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empirical model, the absolute number of female laborers is not included here
because it never showed a significant contribution to the explanation of the hazard rate.
Zhang et al. (2002) analyze the impact of education on the supply of labor to
off-farm activities in rural China and they show that laborers with higher education are more likely to participate in off-farm work. The farm household can
benefit from comparative advantages and maximize its income, if it is able to
provide labor to either on- or off-farm activities in function of the educational
level of the household’s labor force (Yang, 1997). So if one assumes that a laborer with a higher level of achieved human capital is more productive in offfarm than in farm work (Ahituv and Kimhi, 2006) then a higher share of household members that graduated from secondary school (EDUS) should positively
contribute to the hazard rate of leaving full-time farming. Again the opposite
effect should be found for the state change from part-time to full-time farming.
It is assumed that the membership in the Chinese Communist Party helps in
creating informal social networks (McGuire et al., 2007; Knight and Yueh,
2002). Therefore it should have a positive effect on taking up off-farm work. At
the same time, party membership in rural China might also provide better access
to inputs necessary for farming (Brosig et al., 2009). Consequently, the effect of
the dummy variable PARTY that reflects the number of party members belonging to the household is expected to be positive on both state changes.
The impact that hired farm labor might have on the hazard rate depends on
the assumptions regarding the substitution between family and hired farm labor
(Alasia et al., 2009; Kimhi, 2009). If farm size increases it might be more likely
that family laborers specialize in management or supervision of the household
agricultural production while employing labor for less sophisticated activities. In
this case, the two kinds of labor would not be (perfect) substitutes (Kimhi,
2009). In addition, incentive issues (Swinnen, 2009), moral hazard and monitoring problems would suggest that family and non-family agricultural labor would
not be perfect substitutes. Also the profitability of family labor might be higher
than that of hired labor (Rosenzweig and Wolpin, 1985). However, because the
farm size in the case of rural Hebei is rather small in the observation period, it is
assumed here that family and non-family farm labor can be substituted, if not
fully then at least to some extent. Brosig et al. (2007) argue that also land specific experience might decrease the substitutionality between hired and family labor. Especially for the rather scattered farm structure in Hebei this might hold,
because farm households cultivate plots that sometimes differ strongly e.g. in
the soil properties or the access to irrigation water (Böber, 2009).
The variable EMPLOY covers all non-family labor, so also non-agricultural
hired labor is contained in it. Therefore, it is possible to argue with Brosig et al.
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(2009), that families that run highly labor intensive agricultural production
might not be able to provide off-farm labor. It might also be possible that hiring
farm labor (for less sophisticated activities) might provide the possibility to supply (higher skilled) family labor to off-farm activities (Brosig et al., 2009).
Based on these thoughts it is hypothesized that the coefficient of EMPLOY is
positive for the shift from full- to part-time farming if family and non-family
labor are almost substitutable and negative if they are not. So, also for the shift
from part- to full-time farming both impacts from hired labor on the hazard rate
can be thought of. If part-time farm households employ more non-family farm
labor they might be specializing in farming activity and therefore the effect of
EMPLOY is positive. On the other hand if the employed labor is only engaged
in non-agricultural household activities it might have a negative effect on the
probability that the household changes from part- to full-time farming.
In rural China, there is still a surplus of labor, so especially in agricultural
production labor is used to a larger extent than what would be necessary under
an optimal combination of input factors (Feng and Heerink, 2008). Effects of
labor migration are included with the variable MIGRANT that provides the information if a household has any member that is working as a migrant laborer.
In general men have a higher probability to be migrant workers than women in
China (de Brauw, 2003). The migration of family labor in other regions has two
effects (Brosig et al., 2009). First it affects the amount of family labor available
for family farm agricultural production. And the second effect is the income effect stemming from the remittances that are sent home by the migrant workers.
If there are one or more members of the household working as migrants this
might increase the hazard that a household shifts away from full-time farming
because less labor is available for farming, if not compensated by hired labor.
One could argue that provision of migrant labor is a substitute to local off-farm
labor (Brosig et al, 2009) and then newly up-taken or increased migrant labor
provision of the household might also positively contribute to the hazard rate for
the state change from full-time to part-time farming.
The possibilities to provide family labor off the farm and to earn income depend also on farm characteristics. The available arable land and also the type of
agricultural production, e.g. plant versus animal production, have an impact on
how the household uses its labor endowment (Brosig et al., 2009). Land is the
core productive asset for farmers. Most of the farms in Hebei are rather small
scale farms. For those farms the inverse productivity relationship literature argues that the family farmers farm their land more intensively (Benjamin and
Brandt, 1997). The reason for this are imperfections in the labor or land rental
market that restrict the amount of family labor provided on or off the own farm
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to be adjusted via changes in the amount of land holdings.16 If land adjustments
are restricted, then the effect that land holdings have on farm households’ labor
provision might be biased. The variable LAND contains the amount of arable
land plus the amount of orchard area of the household per capita in mu. Based
on Brosig et al. (2009), one can argue that the effect of the variable household’s
arable land per capita (LAND) is positive in both estimations of state change.
This would imply that a larger amount of land provides more flexibility to the
agricultural household to decide about the provision of family labor outside the
own farm. If this holds, then allowing households to adjust in the farm size by
transfer or rental would enable them to provide family labor to those occupations where it would be most productive.
The specialization of a household in animal or plant production has an impact on the ratio between on- and off-farm labor provision. Some kinds of animal production require a large amount of labor. To account for the effect of husbandry, the variable LIVES is included which represents the output of pork,
beef, lamb, poultry, eggs, and milk production weighted by labor requirements
(Brosig et al., 2009). It is most plausible to use weights relative to the mean value of 1 kg of pork produced, because for pork there are more observations in the
data set than for the other husbandry products. Therefore the following weights
are applied to generate LIVES (Table 18).

Table 18: Weighting factors for the husbandry output (LIVES)
Output
Milk
Eggs
Pork
Beef
Poultry

Source:

Mean labor days per kg
6.64
2.87
2.56
2.00
1.56

Weight
2.60
1.12
1
0.78
0.61

Own computations based on RCRE data for Hebei, 1995-2002.

Even though the output of husbandry production is of less importance in the
data set because grain and vegetable cultivation are the dominating agricultural
production types of family farms in the study region (Table 19) husbandry is
still included in the regressions to control for differences in agricultural production systems. It is assumed that larger amounts of animal products are based on
16

For the data set at hand no variable can be included that directly measures the effect of
different institutional settings regarding land transfers or other restrictions in the land
and labor market, beside the known limitation of labor migration because of the hukou
system.
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specialization17 of the household in animal production. As a consequence from
this assumption, the effect of LIVES on the hazard rate is expected to be negative for the state change from full-time to part-time farming because some of the
production specific knowledge might be of less use in off-farm employment.
This means, that the household cannot achieve an adequate income from husbandry specific knowledge outside the own farm production and so is faced with
a sunk costs constraint in its decision to provide labor off-farm. So, the household would still decide to provide labor time off the own farm, but the investment in husbandry specific knowledge could not be recovered.

Table19: Household income and farming activity, 1995-2002
Households in sample holding arable land [%]

95

Per capita net income rural households, 2002 [1000 RMB] a

2.7

Income share of household business in total income, 2002 [%] b

66

Average land endowment of household [mu]

7.1

Most common size class (arable land + orchard)

1.5-10

Share of farms with 1.5-10 mu [%]

61

Volume of annual agricultural production [1000 RMB, 2000
prices] c

5.4

Within this: share of home consumption

43.5

Main products (% in value of production)

Notes:

d

Vegetables (50), Wheat
(41), Maize (30), Pork
(25)

a

NBS (2003), Statistical Yearbook 2003, p. 368, Tab 10-20.
74 % of household income stem from agricultural production.
c
Value of production in prices of 2000. As in Brosig et al. (2009) mean (deflated)
unit values of sales over the period 1995-2002 were used to compute average prices
for each product. This method provides enough price information in the absence of
(village or province level) price data for agricultural products.
d
Mean values for the whole sample. Not all farmers produce all products.
Source: Own computations based on RCRE data for Hebei, 1995-2002.
b

The duration variable is expected to have a negative sign in both estimations. Because it is assumed that the longer a household already remained in either full- or part-time farming the less likely is it that it changes this occupation17

Pingali (1997) expects that the degree of specialization in husbandry production is raising in several Asian agricultural production systems under transformation (including rural China) despite the fact of the still quite high level of fragmentation.
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al state due to transition costs or the achieved state specific knowledge
(Rosenzweig and Wolpin, 1985).

Table 20: Household and farm characteristics by labor market participation state
Variable

Household characteristics

All house- Part-time
holds
farm households

Full-time
farm households

(N = 4,231) (N = 2,980)

(N = 1,251)

Household size
[persons]

HSIZE

4.21
(1.51)

4.41
(1.44)

3.66
(1.57)

Secondary school
graduates among
laborers [%]

EDUS

57.83
(34.52)

57.82
(33.38)

52.32
(39.42)

0.19
(0.39)

20.81
(40.6)

0.14
(0.35)

2.20
(14.66)

2.10
(14.28)

2.48
(15.55)

20.21
(40.16)

28.42
(45.11)

0.64
(7.97)

1.65
(0.91)

1.62
(0.83)

44.90
(205.97)

39.45
(171.33)

Communist party
PARTY
member [1/0]: % of
households
Employing hired
labor [1/0]: % of
households

EMPLOY

Any members work- MIGRANT
ing as migrants
[1/0]: % of households

Expected
impact on
the hazard
rate λ (t )
Full- Parttime to time
partto
time fulltime
*

+

-

+

-

+

+

+/-

+/-

*

+

+

1.73
(1.08)

*

+

+

57.88
(270.86)

*

-

+

*

Farm characteristics
Agricultural land
[mu per capita]

LAND

Animal production, LIVES
weighted output
[100 kg]
Notes:

Source:

Standard deviations in parentheses.
* Distributions differ significantly between full- and part-time farm households
(see Appendix C).
+ Covariate expected to have a positive impact on the hazard rate
- Covariate expected to have a negative impact on the hazard rate
Own computations based on RCRE survey data for Hebei 1995-2002.
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Table 20 provides an overview of the explanatory variables, their respective
summary statistics, the results for the test of significant differences between the
two sub samples full-time and part-time farm households and the expected signs
of the coefficients of those variables in the estimation of the respective hazard
models.
Based on the analysis described in Appendix C (Table 23) most of the covariates are found to be significantly different between the two sub samples of
full-time and part-time farm households. Following Brosig et al. (2009) this confirms the relevance of distinguishing between both groups.
The independent variable ξ is generated separately for both samples.

7.3.2 Estimation procedure and model power
Two models are estimated separately, one for the change from full-time to parttime farming and one model for the change in the opposite direction. In both settings it is tested for frailty. With respect to frailty, the null-hypothesis is that the
variance of frailty is zero. This is necessary to be able to distinguish between the
effects of unobserved heterogeneity and duration dependence.
As in Brosig et al. (2009) the -pgmhaz8- procedure programmed by Jenkins
(1997) is applied for the estimation of the hazard models in a first step. With this
procedure it is possible to include the variance of unobserved heterogeneity
(frailty) as parameter in the estimation of the hazard rate. Controlling for several
possible distributions of the frailty parameter, gamma, mass-point and normal
distribution (Jenkins, 2008) shows that this unobserved heterogeneity is not relevant. The null-hypothesis regarding frailty is rejected in both models (Table
21).
Based on this result the final models for both state changes are estimated
using a generalized linear model with a complementary log-log link function
(see Brosig et al., 2009, footnote 13). The Stata command is as follows: glm xi
DUR HSIZE FEM EDUS PARTY EMPLOY MIGRANT LAND LIVES, family
(binomial) link(cloglog), where xi is the respective independent variable indicating state changes either from full-time to part-time farming or from part-time to
full-time farming.
The explanatory power of the models is tested by calculating the share of
right predicted state changes and by comparing the full models (all covariates)
with restricted models using the Likelihood Ratio test (LR test). The null hypothesis is that all parameters except the constant are equal to 0. As can be seen
from Table 21, H0 is rejected in both model settings. Consequently, the chosen
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covariates are of relevance for explaining the changes between the two farming
states.
A state change is considered to be predicted right by the model if the value
of the predicted movements between the states is larger than the relative frequency of a state change. Therefore as in Brosig et al. (2009) the predicted completion of participation state is set equal to one if the predicted probability of a
state change exceeds the relative frequency of a status change in the original
sample and zero otherwise. For the sample of 2,980 observations a total of 722
observed state changes occur for the state part-time farming, meaning 722
households change from part-time to full-time farming. Of these changes, 462
are correctly predicted by the model, which corresponds to 53%. For the changes from full- to part-time farming the model predicts 63% of the state changes
correctly. Those results are satisfactory and in line with the findings by Brosig et
al. (2009). But even if the frailty variance is not found to be significant, it is
likely that there are variables that better explain the hazard of state changes than
those available for the analysis here. For example, village effects could not be
included, because the RCRE household data set does not contain sufficient information about the income or migration structure or the demographical composition of the population on village level.

7.3.3 Estimation results
The results of the duration estimations for both state changes, full-time to parttime farming and part-time to full-time farming, are presented in Table 21.
Besides the DUR variable (length of the period that a household remained in
a previously occupied state) 3 out of the 7 covariates in the model have a significant effect on the hazard that a household leaves the currently occupied state for
the state change from full- to part-time. For the state change from part- to fulltime farming, 2 out of 7 covariates are significant.
The hazard ratio that provides the relative change of the hazard rate if the respective covariate changes by 1 unit is computed from the respective β as in
Brosig et al. (2009): hazard ratio = d ln λ ( z, β ) / dz = exp(β ) . First, the results for
the estimations regarding model (1) are discussed. Against the expectation, the
coefficient of HSIZE is negative. The value of -0.092 for this parameter implies
a hazard ratio 0.912, which means that the hazard to start supplying off-farm
labor decreases by 8.8% for a household with one more person than the average
household in Hebei.
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Table 21: Results from the estimation of duration models

DUR
CONSTANT
Household characteristics
HSIZE
EDUS
PARTY
EMPLOY
MIGRANT
Farm characteristics
LAND
LIVES
Model diagnostics
H0: All parameters except the
constant = 0
Share of correct predictions
State changes/ Observations
H0: Variance of frailty = 0
Notes:

Source:

State change full-time to
part-time farming (1)
Parameter
Hazard
ratio
-1.76 *** 0.172
(0.096)
1.460 ***
(0.201)
-0.092 ** 0.912
(0.039)
-0.003 ** 0.997
(0.001)
0.047
1.048
(0.152)
0.398
1.489
(0.372)
-0.681
0.506
(0.774)
0.044
1.045
(0.056)
0.0004 *** 1.000
(0.0002)
LR-statistic
p-value

LR-statistic
p-value

442.22
0.000
63%
437/1,251
-151.64
0.5

State change part-time to
full-time farming (2)
Parameter
Hazard
ratio
-1.414 *** 0.243
(0.059)
0.964 ***
(0.183)
-0.015
(0.030)
-0.002
(0.001)
0.014
(0.103)
0.011
(0.292)
-0.228 **
(0.088)
0.089 *
(0.047)
0.0002
(0.0002)

0.985
0.998
1.014
1.011
0.796

1.093
1.000

633.68
0.000
53%
722/ 2,980
-146.99
0.5

Standard errors in parentheses.
***: significant at 1% level of error probability,
**: significant at 5% level of error probability,
*:
significant at 10% level of error probability.
Own computations based on RCRE survey data for Hebei 1995-2002.

As Brosig et al. (2009) explain, it is more intuitive that larger households
have a higher probability to supply (more) off-farm labor. But the picture looks
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different if larger households tend to employ more family labor full-time on the
farm (Kimhi, 2000). One reason for this behavior could be specialization of family members and specific knowledge of them about the production processes on
the family farm. Because only household level aggregated data are available, it
is not possible to fully account for the specific labor market occupation of individuals.
Yang (1997) found that work specialization in agricultural households in
China takes place especially with respect to education. Higher educated workers
tend to supply more labor off-farm. Put differently, if a farm household supplies
labor to other occupations than on-farm agricultural or non-agricultural household business, then it is more likely to provide the higher educated family members. But the coefficient of EDUS is unexpectedly negative. EDUS measures the
share of household members with secondary education. Therefore, the absolute
value of the coefficient results in a 0.3% lower hazard rate if the share of laborers who graduated from secondary school increases by one percentage point.
The weighted output of animal production (LIVES) is highly significant but
with a small absolute value of the coefficient. This might be due to the fact that
only a small amount of farm households produces animals or animal products.
So, for the value of 0.0004 of the parameter LIVES in the model (1), this gives
in a hazard ratio of 1.0004. This means that if a household produces 100 kg
more of husbandry output per year, then it has a 0.04% higher hazard to change
from full- to part-time farming independent form the duration. Even the sign of
the coefficient is not as expected because a higher level of animal production
seems to be related to a higher probability to leave full-time farming.
For the estimation of the model that estimates the state change from parttime to full-time farming (2) the following variables have a significant effect on
the hazard rate.
The variable MIGRANT has a significant but negative effect of -0.228 on
the hazard rate for the model that estimates the state change from part-time to
full-time farming. For the dummy variables the parameter of the coefficient is
interpreted as the hazard if the dummy takes the value 1 as in contrast to the
hazard if the value of the dummy variable is 0 (Brosig et al., 2009). A household
that has at least one member of the family working as a migrant has a hazard
ratio of 0.80 and by this a 20% lower hazard to stop the supply of off-farm labor.
This is an opposite result to what Brosig et al. (2009) found for Hubei province
and indicates that there is no substitution relationship between the local supply
of non-agricultural family labor outside the family farm and migratory labor
supply for Hebei.
LAND shows a slightly significant positive effect on the hazard rate to stop
off-farm labor supply. The hazard ratio for LAND is 1.103 (exp (0.098)). So, a
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household with 1 mu more of agricultural land per capita than the average
household in the data set has a 10.3% higher hazard to change from part-time to
full-time farming independent of the duration (the hazard rate is the same for
every point in time). It was expected for LAND to have a positive effect in both
state change estimations.
Because the other explanatory variables show no significant effect, they are
not discussed in more detail here. Instead the interpretation of the predicted hazards reveals some insight to how far the probability that a household remains in
a state depends on the length of this occupation. The parameter estimates for the
variable DUR are used to calculate the predicted hazard rates for a hypothetical
household (Brosig et al., 2009). The predicted hazard for a duration of t years






 k ≠DUR

= 1 − exp − exp

∑x

k



β k + ln(t ) β DUR   ,


where x k is the mean of the k-th covariate (Brosig et al., 2009).18
In general, the hazard rate for the shift from part-time to full-time farming is
lower than the one for the shift in the other direction (Figure 11).
For both estimations the coefficient of the duration variable is negative. So,
the probability to change from one state of farming activity to the alternative one
becomes less likely the longer the farm household remained in the current state
(Figure 11). These findings are conform to the results of Brosig et al. (2009).
For a spell length of one year being full-time farm household the hazard is 55%.
After 3 years of being a full-time farm household the hazard to change the state
is 11% and decreasing for longer durations: only 2% for a duration of 8 years.
The decline in the hazard to leave full-time farming can be explained by specific
knowledge gained during a longer occupation in family agricultural production
and a resulting high efficiency in farming (Brosig et al., 2009). If the household
started supplying off-farm labor some of this specific knowledge would get lost.

18

This is computed in Stata, e.g. for the part-time to full-time model: mat b = e(b), mat
score xb = b; sum xb if _end_Part_time==1; ge z0 = r(mean) + _b[DUR]*DUR; sort id
duration_part_time; by id: gen p0 = 1-exp(-exp(z0)).

160
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

Source:

Own computations based on RCRE survey data for Hebei 1995-2002.

Figure 11: Predicted hazards for state changes between full-time and part-time farming and
between part-time and full-time farming
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What is also clear from the hazard plots is that part-time farming is the more
stable state. So farm households in Hebei that at some point in time started to
supply labor off the farm hardly leave this state. If the spell lasted for one year
the hazard to leave is 37%. Again after 3 years of being part-time farmer the
hazard to change is lower than 10%. As Brosig et al. (2009) explain one has to
be careful with the interpretation of movements from part-time to full-time
farming when assessing those changes on household level. Two reasons might
lead the change of a household from part-time farming to full-time farming (see
Brosig et al. 2009). The first is that family members that supplied off-farm labor
give up this activity and fully supply all their labor force to family agricultural
production or that they stop working off-farm due to e.g. health problems. A second possibility is that the member(s) that formerly was (were) responsible for
the classification of the household as being a part-time farm household leaves
(leave) the household either by setting up an own household or dies (die).

7.4

Summary

This chapter explains the variables to test for separability of household labor
demand and supply, for estimating households’ labor allocation and for assessing the persistence of farm structures and provides their summary statistics.
Fixed-effect regressions are applied to control for unobserved heterogeneity
among the sample households.
The hypotheses of separability can be rejected. This is the case for the analysis of the whole sample but also for the test using the sub-samples of part- and
full-time farm households. Larger households use relatively more labor in agricultural production which might indicate missing opportunities to provide family labor to off-farm occupations. Even though no wage information is available
some variables that should contain wage influences on households’ labor allocation are significant (e.g. some of the location*year dummy variables). The higher the amount of arable land per capita the less likely it is that the household
provides family labor outside the own agricultural production. But the overall
probability that households supplied family labor outside household production
is found to be around 70% for the period 1986 to 2002. So, even if households
are constrained in their possibilities to provide labor off the farm, they still supply labor to the market. As de Brauw et al. (2002) find, the reform of rural institutions in the 1980s and 1990s increased the possibilities of rural households to
provide labor to off-farm occupations and they estimate that the number of rural
laborers providing labor time to these off-farm activities increased for overall
China from 40 million in 1981 to 150 million laborers. For this reason, it is im162
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portant to assess household and farm characteristics that might explain rural
households’ labor allocation decisions.
The longer a household in rural Hebei remained in the state of either being a
part- or full-time farm household the less likely it is that it will change the state.
But the state change from full-time to part-time farming is more likely to occur
than the change from part- to full-time farming. Larger households are less likely to change from full- to part-time farming.
The assessment of labor market participation is done using the hazard model
developed before. About 74% of all assessed observations of labor market participation states are correctly classified by the chosen static logit model specification to explain households’ choices between 4 different labor market participation states (autarky, supply, supply and hire or hire). Significant and strong
positive effects on households’ labor allocation decisions are found for variables
related to education and to individual skills of labor force members. In addition
off-farm work is found to be accessible and also favorable for women. Transfer
income reduces the overall probability that households participate in the labor
market.
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8 Conclusions
It was the aim of this study to assess the development of rural institutions,
households’ well-being and the labor market allocation decisions of farm households in Hebei province between 1986 and 2002.
General shortcomings of this work are the limited availability of individual
and village level data, which restricted the power of the application of panel data
models. There exist also some problems regarding the quality of the secondary
data set like the use of the same IDs for different observations. Methodologically the study only applies static models. So, future research could focus on the
application of dynamic models to assess agricultural households’ labor allocation behavior.
Overall the assessment resulted in several implications for policy makers
and further research which are presented separate for the specific topics addressed in the analysis chapters 6 and 7 in the following concluding sections.
Poverty development
With the first research question it was asked how poverty levels developed in
Hebei province between 1986 and 2002 and it was hypothesized that absolute
poverty declined over this period.
It is shown in this study that well-being improved and less people are considered being poor in rural Hebei province in 2002 than in 1986 besides the fact,
that rural households might be more sensitive to fluctuations in productivity
when comparing the new market oriented institutional systems with the former
communist one (Benjamin et al., 2005). Although absolute poverty decreased in
Hebei over this period, 1986 to 2002, the poverty decomposition indicates that if
rural households in Hebei are poor then two thirds of poverty is explained as
being chronic poverty. Using the approach developed by Duclos et al. (2008),
transient poverty contributes less to total poverty in 2002 than estimated by
Jalan and Ravallion (1998). The latter find, through their analysis of poverty in
China over the years 1985 to 1990, that half of the squared poverty gap and
more than one third of the mean poverty gap is found to be transient poverty.
From this part of the analysis it can be concluded that the choice of instrument
really matters when measuring the relative importance of chronic and transient
poverty. For political and social decision makers it is worth to notice the difference in results of both methods. Depending on the poverty decomposition method used there are differing suggestions regarding policy programs to identify
rural poor in China. The question is if policies for poverty elimination should
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concentrate on measures to improve permanent well-being of the rural households or if they should be oriented to lower the exposure to transient poverty or
the exposure to uninsured income risk as proposed by Jalan and Ravallion
(1998). It is recommended that investments in measures to reduce chronic poverty should be continued, since they proofed to be successful over the last three
decades. In addition market oriented instruments such as crop insurances should
be implemented to reduce severe fluctuations in agricultural income due to bad
harvests and by this lower the probability that rural households experience periods, during which they can not cover their living expenditures from own production and income.
Poverty levels are more unequal between different villages. This means that
poverty levels are more different when comparing villages with each other instead of comparing the level of poverty of households within one village. So the
location of the household strongly affects its well-being. Therefore measures to
prevent inequality in poverty should focus on the development of institutions at
the village level (Benjamin et al., 2005) or community development (Liu and
Sicular, 2008). But poverty levels are also more unequal among households
which differ in their labor market participation. The impact on inequality is lower for households that are stronger involved in non-farm activities. This indicates
that supporting rural families in diversifying their labor allocation might also be
a way to prevent inequality in well-being in a specific location.
For future research, a more comprehensive data set of the RCRE including
village, household and individual level information for the period 2003-2009
could be used to better distinguish between personal, family and location characteristics in explaining differences in poverty. Information about the development
of market prices for grain or other agricultural inputs could be included into further poverty assessments because Benjamin et al. (2005) show that strong fluctuations in market prices for grain also let poverty rates vary strongly in rural
China.
Income decomposition
Two of the research questions were devoted to the composition of agricultural
households’ income and the inequality in income among households.
It is found, that non-agricultural income contributes stronger to income inequality among rural households in the same location than income earned from
agricultural production. So, even though on one side providing individual farm
households an insurance against income fluctuations due to unforeseen yield and
price changes for agricultural outputs by diversifying income, on the other side,
non-agricultural income also contributes to differences in well-being especially
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within the same village. Currently the inequality increasing effect of non-farm
income on household income inequality is stronger than the risk-insurance effect, which would make incomes between households more equal. There are
several reasons why households are unequal with respect to their off-farm income. It can be assumed that off-farm wages are higher the better qualified laborers are. Individual characteristics and abilities of household members would
therefore be a reason why income is distributed unequally. As discussed, inequality in qualification but also in income can be beneficiary for the whole
economy, since it incaourages the laborers to compete for higher incomes and is
by this promoting economic development. The approach to equalize income of
rural laborers during the commune system was a failure because it provided no
incentives to the individual workers to put more effort into work. Recently policy makers are concerned about rising inequality in well-being especially between rural and urban areas. If the rural areas can not keep speed with wellbeing improvements in urban areas then migration (legally or illegally) takes
place, which challenges urban work and social institutions systems.
Because income inequality is mainly explained by individual or household
characteristics, it should be addressed at this level. To some extent, educational
differences could be balanced by providing equal schooling to children. Currently, education expenditures differ strongly between regions in China because
provincial and local governments are responsible for education and they are
likely to distribute financial resources for education depending on the local development stage (Liu and Sicular, 2008). But because also individual physical
factors like for example differences in the nutrition of children (Luo et al., 2009)
have an effect on human capital and future abilities to participate in highly productive occupations, it is not possible to reach full income equality by just
providing education. Therefore, policy measures that address e.g. nutritional deficiencies of children, like the provision of information about linkages between
sufficient nutrition and children’s abilities to parents and teachers or the provision of sufficient meals, especially in boarding schools, have to be applied to
equalize rural well-being in the long run. A better balanced nutrition might help
especially poorer groups of the rural population to be able to increase their
knowledge and skills. Up to now it was a policy aim to increase the well-being
in rural areas in the sum, but more care should be taken on the distribution of
well-being.
However, any measure to equalize income should be implemented with
great care because equalizing income among a population could also decrease
incentives to be more productive, as already discussed in the theoretical part of
this work. In consequence, non-market measures (subsidies or other income
support) to equalize income among the rural population might also be a danger
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for overall economic development of rural areas in Hebei especially compared
to urban areas. During the period of the centrally planned socialist economy
China already experienced problems arising from low incentives to work (efficiently), because of central redistribution. Policy makers should be aware that
centrally planned measures of income support for the rural population reduce the
possibilities of the rural economy to allocate production factors, in the present
case especially labor, in the most efficient way. The agricultural and nonagricultural production in Hebei would not only be not Pareto optimal but also
the potential to (re-) adjust input combinations to increase the agricultural output
in a sustainable manner could hardly be fully utilized.
Separability of labor demand and supply
As hypothesized, separability is rejected for the data set at hand so that it can be
concluded that labor market constraints existed in rural Hebei during the analyzed period. In contrast to Bowlus and Sicular (2003) and Kuiper (2005), no
significant difference between households that are full-time farm households
and those providing family labor for off-farm purposes is found. So, labor market constraints affect the two distinguished household groups to the same extent.
Wang (2007) also confirms non-separability regarding households’ decision to
supply family labor off the farm and to hire agricultural labor instead.
Future research should further assess whether differences in separability of
household decisions are found by including wage variables available, individual
characteristics (age, education, skills) and exact (hourly) labor occupations, also
for different agricultural activities such as manual work versus supervision activities, of each household laborer into the model.
Labor market participation of rural households
Based on the research questions which factors determine the labor allocation
decisions of the assessed agricultural households it was hypothesized that education and the provision of specific training might enable laborers in farm households to better devote their labor to farm or off-farm occupations.
The results presented in section 7.2.3 confirm that rural households in Hebei
are more likely to participate in off-farm labor markets if household members
are better educated and receive training to acquire special skills. Better education provides better access to usually higher paid jobs. The highest return to education is found with respect to high schools. According to the statistical yearbook of Hebei, in 2008 around 30% of all school-age children enter institutions
of higher learning, hence are enrolled in schools beyond senior secondary
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schools (ACMR 2010) but this number includes rural and urban children. For
rural areas it can be assumed that high school enrollment rates are lower than for
urban areas (Zhang et al., 2002). Hence, infrastructural investments in high
schools in rural areas should be increased (see also Zhang et al., 2002) and high
school enrollment rates of children in rural Hebei should be improved, to empower children to move out of agricultural production in their later work life.
So, this positive externality of education should encourage local and central
governmental bodies to invest in schooling, despite the ongoing debate about the
decentralization of revenue raising and spending from the central to the provincial and even local administrative level (Zhang and Zou, 1998). Providing financial support to enable rural children to participate in higher education was also
recommended by Liu and Sicular (2008) and would help to improve off-farm
labor market participation of households in rural Hebei. Investment in the rural
areas in Hebei province and in the agricultural sector should not only be seen as
capital investment or money transfer. It is the investment in skills and
knowledge that helps facilitating the transformation of agricultural traditional
labor intensive production systems to modes of production that require less labor
and by this offer the chance to allocate labor to industry and services (Schultz,
1964). Also Wang (2007) argues that improvements in education are likely to
increase the heterogeneity among the rural labor force and by this encourage
farm households to supply better educated family labor off the farm and to hire
more farm labor as long as the marginal off-farm income is equal or higher than
the marginal costs of hired labor. If policy makers in the future want to improve
the possibilities for rural labor to migrate, then investment in human capital is
one promising starting point.
It is found that unearned income (TRANFERS) reduces rural labor supply to
non-farm agricultural activities. This confirms the conclusion of the income inequality assessment, that subsidies to increase rural household incomes need to be
handled carefully. In the short run, an increase in income might satisfy people
but might as well reduce their labor time spent in off-farm activities. Consequently, the respective off-farm labor productivity might decline due to a loss of
work specific knowledge over time. So in the long run, a permanent and even
increasing governmental income support, for example in the form of per area
subsidies, might have a negative effect on the off-farm income earning potential
of rural laborers and by this widen the inequality gap between urban and rural
areas in Hebei. This result is very important considering current agricultural policy approaches of providing subsidies that are aimed to increase rural households’ incomes. Even if per area subsidy for sowing wheat might provide income to the farmers in the short run, it discourages them to participate in offfarm labor markets. This was also confirmed by farmers who explained that they
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worked less outside the village after they received a fixed amount of Yuan per
area land sown with wheat (Böber, 2009). They did not only reduce the labor
supply to off-farm activities (less rural to urban labor migration) but they also
reduce their efforts regarding agricultural production. So, wheat fields of those
farmers showed a higher proportion of weeds, since weeding is a relatively labor
intensive activity in wheat production in Hebei. The result is that the transfer
(per area subsidy) that was earmarked as a contribution to increase the wheat
production, was considered by the farmers as a kind of lump sum income transfer that they did not necessarily use for agricultural production purposes such as
investment in mechanization. The farmers are aware that they are not monitored
regarding the output of wheat.
For further research it would be especially interesting to use the most recent
RCRE data (2003-2009) for investigating which impacts the mentioned changes
in the agricultural tax and subsidy system had on off-farm labor market participation or labor supply decisions of farm households in Hebei. Since recent
years, the RCRE survey also collected information on all individuals in the
household. So, it would be interesting to apply multinomial models to assess the
determinants of individuals’ labor market participation as done in de Janvry and
Sadoulet (2001) or to analyze more possible labor market participation regimes
as done in Benjamin and Kimhi (2006). If possible, this data should also be used
to assess the impact of seasonal effects or the composition of family labor in
comparison to the composition of hired labor (Deolalikar and Vijverberg, 1987)
on the labor allocation decisions of rural households.
The power of the chosen model to explain the labor allocation of the assessed households could be improved if additional information about the characteristics and extend of land rental markets could be included as well as information about the village level wage and unemployment rates. That information
is available with the village level questionnaire of the RCRE surveys.
Persistence of farm structures
Regarding the persistence of the decision to be either a part-time or full-time
farm household the hypothesis was that the longer the farm household remained
in a specific state the less likely it will be, that it changes to the alternative state.
It is evident that farm households frequently supply (some) family labor outside the own farm. So, there is indication that secondary and tertiary labor markets are accessible. But a change in farm regime is less likely to happen the
longer the household remained in the full-time farming state. This important insight should fuel programs that increase the degree of specialization in agricultural production so that the knowledge of experienced agricultural laborers is
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kept and is used to improve production efficiency. The existence and creation of
off-farm employment possibilities might lead to a lower amount of rural labor
fixed in agricultural production and might also increase overall household income and reduce poverty. But the land market restrictions might still be a reason
that hinders this labor specialization process by keeping farm sizes small.
In comparison to the study of Brosig et al. (2009) the effects from the existence and intensity of land markets could not be assessed here. Because it was
found during stakeholder interviews in Hebei (Böber, 2009) that the de facto
regional and village level institutional set ups regarding land use and land renting differ between locations, it would be valuable to include village level land
use rental patterns into the analysis of household’s choice between full- and
part-time farming.
For further assessments of the determinants of either full- or part-time farming persistence and for explaining which persons are more likely to be either a
specialized agricultural or non-agricultural laborer, it is necessary to analyze individual level data about labor market occupations, as already discussed. Also
the inclusion of the amount of income earned by individuals from different
sources could be a promising variable to explain farm structures. Even if panel
data on individual household members are available it might be difficult to assess individual preferences and tastes that are responsible for the choice to be
either full-time or part-time involved in agricultural activities.
The institutional system in rural China in general, and Hebei in particular, is
still subject to policy induced changes also due to the complexity of differing
local economic and environmental conditions even within one province. Even if
China is not a fully competitive market economy one could follow the constituting principles of economic policy formulated by Eucken (2004) and argue that
the institutional or the policy framework should be kept stable for some time to
allow economic agents, and especially farmers, to adjust their behavior to
changing institutional conditions. For specific crop, per area or fertilizer subsidies to show their success or failure it might take at least two or three cultivation
periods until farmers adjust their sown area or fertilization practice. That agricultural and social policies change and that those adjustments happen in response to changing world market or environmental conditions or the increasing
inequality among societal groups is not a negative development as such. But
policy makers should give the agents the time to react to the adjustments.
As the development in rural China since 1978 has shown, decentralized approaches to adjust rural institutions can be successful in improving the income
and poverty situation of rural households, mainly because a central authority can
hardly possess full information about the local requirements, e.g. of the labor
market. Therefore, it might be beneficial for the future economic development
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of Hebei’s rural economy to allow local decision makers to adjust the institutional framework (e.g. regarding the distribution of land-renting and water
rights) to their needs. Such a decentralized course of action might also be better
suited to find location specific solutions for the increasing environmental problems (e.g. nitrate leaching, declining groundwater tables) caused by the intensive
agricultural production in Hebei and the North China Plain. Even if the negative
externalities caused by environmental degradation affect usually more areas than
just the region where the environment is degraded the measures to reduce these
negative effects have to be adjusted in a way that preventive measures are accepted by the agents in the region where the negative effects originate from.
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Appendix A

Source:

Adapted from IRTG (2010).

Figure 12: The International Research Training Group: Sustainable Resource Use in North
China; Structure and information flows
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Hebei

Source:

Adapted from ERS (2010).

Figure 13: Map of the People’s Republic of China
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Source:

Adapted from Bareth (2003).

Figure 14: Map of Hebei province and counties of Hebei belonging to the North China Plain
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Source:

Village location based on village names provided with the RCRE data set and on
google.maps, http://maps.google.de/.

Figure 15: Map of villages 1-6 of the RCRE survey
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Appendix B
Table 22 presents the summary statistics for interaction terms between the village variables and the time dummies used in chapter 7.1.2.

Table 22: Location and time interaction terms used in separability models and respective
summary statistics
Variable

Mean Std.
Dev.

Min. Max.

V1*D_1995 (1 if V1=1&D_1995=1, 0 otherwise) V1_D_1995 0.024 0.152

0

1

V1*D_1996 (1 if V1=1&D_1996=1, 0 otherwise) V1_D_1996 0.024 0.152

0

1

V1*D_1998 (1 if V1=1&D_1998=1, 0 otherwise) V1_D_1998 0.023 0.150

0

1

V1*D_1999 (1 if V1=1&D_1999=1, 0 otherwise) V1_D_1999 0.024 0.152

0

1

V1*D_2000 (1 if V1=1&D_2000=1, 0 otherwise) V1_D_2000 0.024 0.152

0

1

V1*D_2001 (1 if V1=1&D_2001=1, 0 otherwise) V1_D_2001 0.024 0.152

0

1

V1*D_2002 (1 if V1=1&D_2002=1, 0 otherwise) V1_D_2002 0.024 0.152

0

1

V2*D_1995 (1 if V2=1&D_1995=1, 0 otherwise) V2_D_1995 0.021 0.144

0

1

V2*D_1996 (1 if V2=1&D_1996=1, 0 otherwise) V2_D_1996 0.021 0.144

0

1

V2*D_1998 (1 if V2=1&D_1998=1, 0 otherwise) V2_D_1998 0.021 0.144

0

1

V2*D_1999 (1 if V2=1&D_1999=1, 0 otherwise) V2_D_1999 0.021 0.144

0

1

V2*D_2000 (1 if V2=1&D_2000=1, 0 otherwise) V2_D_2000 0.021 0.144

0

1

V2*D_2001 (1 if V2=1&D_2001=1, 0 otherwise) V2_D_2001 0.021 0.144

0

1

V2*D_2002 (1 if V2=1&D_2002=1, 0 otherwise) V2_D_2002 0.021 0.144

0

1

V3*D_1995 (1 if V3=1&D_1995=1, 0 otherwise) V3_D_1995 0.021 0.142

0

1

V3*D_1996 (1 if V3=1&D_1996=1, 0 otherwise) V3_D_1996 0.020 0.139

0

1

V3*D_1998 (1 if V3=1&D_1998=1, 0 otherwise) V3_D_1998 0.018 0.134

0

1

V3*D_1999 (1 if V3=1&D_1999=1, 0 otherwise) V3_D_1999 0.022 0.148

0

1

V3*D_2000 (1 if V3=1&D_2000=1, 0 otherwise) V3_D_2000 0.022 0.147

0

1

V3*D_2001 (1 if V3=1&D_2001=1, 0 otherwise) V3_D_2001 0.022 0.147

0

1

V3*D_2002 (1 if V3=1&D_2002=1, 0 otherwise) V3_D_2002 0.022 0.147

0

1

V4*D_1995 (1 if V4=1&D_1995=1, 0 otherwise) V4_D_1995 0.014 0.118

0

1

V4*D_1996 (1 if V4=1&D_1996=1, 0 otherwise) V4_D_1996 0.014 0.118

0

1

V4*D_1998 (1 if V4=1&D_1998=1, 0 otherwise) V4_D_1998 0.014 0.118

0

1
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Table 22 continued
V4*D_1999 (1 if V4=1&D_1999=1, 0 otherwise) V4_D_1999 0.014 0.118

0

1

V4*D_2000 (1 if V4=1&D_2000=1, 0 otherwise) V4_D_2000 0.014 0.118

0

1

V4*D_2001 (1 if V4=1&D_2001=1, 0 otherwise) V4_D_2001 0.014 0.118

0

1

V4*D_2002 (1 if V4=1&D_2002=1, 0 otherwise) V4_D_2002 0.014 0.118

0

1

V5*D_1995 (1 if V5=1&D_1995=1, 0 otherwise) V5_D_1995 0.033 0.178

0

1

V5*D_1996 (1 if V5=1&D_1996=1, 0 otherwise) V5_D_1996 0.033 0.179

0

1

V5*D_1998 (1 if V5=1&D_1998=1, 0 otherwise) V5_D_1998 0.034 0.175

0

1

V5*D_1999 (1 if V5=1&D_1999=1, 0 otherwise) V5_D_1999 0.033 0.179

0

1

V5*D_2000 (1 if V5=1&D_2000=1, 0 otherwise) V5_D_2000 0.033 0.179

0

1

V5*D_2001 (1 if V5=1&D_2001=1, 0 otherwise) V5_D_2001 0.033 0.179

0

1

V5*D_2002 (1 if V5=1&D_2002=1, 0 otherwise) V5_D_2002 0.032 0.177

0

1

V6*D_1995 (1 if V6=1&D_1995=1, 0 otherwise) V6_D_1995 0.031 0.173

0

1

V6*D_1996 (1 if V6=1&D_1996=1, 0 otherwise) V6_D_1996 0.031 0.173

0

1

V6*D_1997 (1 if V6=1&D_1997=1, 0 otherwise) V6_D_1997 0.031 0.173

0

1

V6*D_1998 (1 if V6=1&D_1998=1, 0 otherwise) V6_D_1998 0.031 0.173

0

1

V6*D_1999 (1 if V6=1&D_1999=1, 0 otherwise) V6_D_1999 0.031 0.173

0

1

V6*D_2000 (1 if V6=1&D_2000=1, 0 otherwise) V6_D_2000 0.031 0.173

0

1

V6*D_2001 (1 if V6=1&D_2001=1, 0 otherwise) V6_D_2001 0.031 0.173

0

1

V6*D_2002 (1 if V6=1&D_2002=1, 0 otherwise) V6_D_2002 0.031 0.173

0

1

Source:

Own computations based on RCRE survey data for Hebei 1995-2002.

207
Christian Böber - 978-3-653-01676-5
Downloaded from PubFactory at 01/11/2019 11:18:31AM
via free access

Appendix C
In this part the distribution of the covariates used in the analysis of the farm
structure persistence (chapter 7.3) is discussed.
The Shapiro Wilk test is applied to test for normality distribution of the explanatory variables in hazard rate estimations. This test is appropriate to test for
normal distribution of continuous and nominal variables. A test statistic close to
1 would indicate normality (Park, 2008).
The respective test hypotheses are:
H0:

The covariate i is normally distributed; i = {HSIZE, EDUS,
LAND LIVES}

H1:

The covariate i is not normally distributed;

Table 23: Results Shapiro Wilk test
Variable

Observations

z

Prob > z

H0

HSIZE

4832

11.667

0.0000

rejected

EDUS

4706

6.174

0.0000

rejected

LAND

4832

12.775

0.0000

rejected

LIVES

4832

19.872

0.0000

rejected

Source:

Own computations based on the RCRE data for Hebei, 1995-2002.

But the Shapiro Wilk test can also be misleading and has to be interpreted
with caution (Cox, 2007). In addition plotting the observations in histograms
reveals that they are not following the pattern of a normal distribution (Figure
16).
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Source:

Own computations based on RCRE survey data for Hebei 1995-2002.

Figure 16: Distribution plots

For categorical or binomial variables such as the 1/0 variables EMPLOY,
MIGRANT, and PARTY a Chi-square goodness of fit test could be applied to
test if the observations are consistent with a specified distribution. Because the
distributional pattern of these dichotomous variables is of less interest here it
will not be discussed further.
Because most of the independent variables are not normally distributed a
non-parametric test has to be applied to test if the mean values of the respective
covariates differ between the two samples full-time farm households and parttime farm households.
Regarding the comparison of the respective means for the covariates in the
full- and part-time farm the Two-sample Wilcoxon rank-sum (Mann-Whitney)
test is applied for the continuous and nominal variables with:
H0: mean for covariate i in full-time sub sample equal to mean for covariate in part-time sub sample;
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H1:

mean for covariate i in full-time sub sample not equal to mean for co
variate i in part-time sub sample;

i = {HSIZE, EDUS, LAND, LIVES}

s

For the dummy variables the Median Two-Sample test is applied with th
e
ame hypothesis as above but for the means of the covariates.
i = {EMPLOY, MIGRANT; PARTY}

The significance level is set at α = 0.05. If the p-value is equal or smalle
han 0.05 then the null-hypothesis that the means of the respective covariate ar r
the same for both samples can be rejected (at 5% error probability). The tests are
t
performed
in Stata using the -ranksum- and -median- commands respectively. e

Table 24: Comparison of mean values for full-time and part-time sub sample
Variable

Mann-Whitney
z

p

H0

HSIZE

12.939

0.000

rejected

EDUS

-0.883

0.377

not rejected

LAND

-7.141

0.000

rejected

LIVES

2.916

0.004

rejected

χ² (continuity corrected)

p

H0

EMPLOY

0.5510

0.458

not rejected

MIGRANT

491.4936

0.000

rejected

PARTY

33.5460

0.000

rejected

Median Two Sample

Source:

Own computations based on the RCRE data for Hebei, 1995-2002.
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Appendix D
To prevent endogeneity problems stemming form the use of observed agricultural income in the regression of labor market participation choices in a first step
a linear model is estimated and the resulting predicted values for agricultural
income are inputted in the multinomial logit estimation. The linear model is estimated using OLS and treating all observations as cross-section data set. The
natural logarithm of household’s agricultural income as the dependent variable
is deflated with 1990 being the base year.
Following Glauben et al. (2008) a set of explanatory variables as below in
Table 25 will be used for the estimation of observed income of the rural households in Hebei in 1990 prices.19 The available amount of agricultural land is
considered as exogenous to household’s labor market participation decision because land in rural China is distributed administratively and household members
that work in non-farm in-village jobs or (for some time) leave the village for migrant work still keep their land use rights (de Janvry et al., 2005).

Table 25: First step estimation of agricultural income – Variables, and estimation results
Variable

Robust
t
Std. Errors

P>t

Total amount of labor days devoted to agricultural household business (planting + husbandry + fishery + forestry)

0.001 ***

0.000

32.18 0.000

Share of female labor force on rural labor
force

0.124 ***

0.023

5.29 0.000

Share of laborer graduated from elementary
school

0.143 ***

0.023

6.23 0.000

Share of laborer graduated from secondary
school

0.234 ***

0.023

10.32 0.000

Share of laborer graduated from high school
and above

0.276 ***

0.029

9.44 0.000

0.031

-0.36 0.720

Share of laborer with special skills

19

Coefficient

-0.011

Dummy variable if the hh is active in planting

0.983 ***

0.062

15.89 0.000

Dummy variable if the hh is active in forestry

0.157 ***

0.031

5.09 0.000

Dummy variable if the hh is active in fishing

0.187 ***

0.069

2.73 0.006

Thomas Herzfeld and Xiaobing Wang kindly provided the results of their first step regression in the paper of Glauben et al. (2008). Their support is highly appreciated.
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Table 25 continued
Dummy variable if the hh is active in orchard
production

0.183 ***

0.020

9.09 0.000

Number of permanent residents

0.047 ***

0.005

9.57 0.000

Total amount of arable, orchard and forestry
land

0.039 ***

0.002

17.50 0.000

Dummy for Village 2

-0.255 ***

0.035

-7.39 0.000

Dummy for Village 3

0.222 ***

0.019

11.75 0.000

Dummy for Village 4

0.010

0.020

0-49 0.623

Dummy for Village 5

0.367 ***

0.021

17.38 0.000

Dummy for Village 6

-0.294 ***

0.021 -13.72 0.000

D_1987

0.260 ***

0.025

10.44 0.000

D_1988

0.526 ***

0.025

20.90 0.000

D_1989

0.876 ***

0.025

35.09 0.000

D_1990

0.956 ***

0.025

38.70 0.000

D_1991

0.916 ***

0.025

36.57 0.000

D_1993

1.288 ***

0.026

50.52 0.000

D_1995

2.525 ***

0.025

99.16 0.000

D_1996

2.614 ***

0.026 101.70 0.000

D_1998

2.658 ***

0.026 103.01 0.000

D_1999

2.283 ***

0.026

88.42 0.000

D_2000

2.438 ***

0.026

94.66 0.000

D_2001

2.373 ***

0.026

91.27 0.000

D_2002

2.295 ***

0.026

88.03 0.000

Constant

4.640 ***

0.067

69.23 0.000

Observations

8,260

F (30, 8229)

1474.2
3

Notes:

Source:

R²

0.843

The dummies for husbandry, village 1 and 1986 are the omitted categories.
***: significant at 1% level of error probability,
**: significant at 5% level of error probability,
*:
significant at 10% level of error probability.
Own computations based on RCRE survey data for Hebei 1986-2002.
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Based on this regression the per capita values of the predicted logged agricultural household income are used as one of the explanatory variables in the
multinomial logit estimation.
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