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A B S T R A C T

Conceptual definition of an employment includes dimensions beyond the status of a static em-
ployed or unemployed dichotomy. Since such a dichotomous measurement of the employment,
we are unable to observe structural and qualitative changes of a developing economy during its
industrialization process. An improved measure thus is needed to represent the multiple char-
acteristics of employment quality and describe its gradations on the continuum of in-
dustrialization process. In this paper, the authors construct and evaluate multi-component
variables to measure employment quality in China. The paper also evaluates its validity by using
a panel data regression model to examine the changes between 1990 and 2014. The results
indicate that employment quality is significantly associated with an industrialization process,
while political and institutional barriers constitute major constraints for the development of the
employment quality. Policy implications are also discussed in the paper.

1. Introduction

Labour force mobility and reallocation among regions and sectors has been a major research issue for a long time in development
economics. An interest revolves around the extent to how an employment situation differs with the levels of industrialization in
unprecedented structural changes. And whether these patterns change during the industrialization? Compared to industrialized
countries, economic growth in developing countries such as China face a rapid shift from agriculture to manufacturing and services1,
which often causes massive lay-off and underemployment. In 2014, the number of the employment in agriculture sector in China
accounted for 29.5% of its total employment. It has decreased from 54% a half century ago, indicating the progressive transfer from a
structure of agricultural economy to an industrial one. Many people from rural areas tried to improve their financial situation and
employment quality by seeking jobs in manufacturing industries and services.

Rich literatures have emphasized positive or negative effects of the structural changes on employment, but little has been ex-
amined empirically. The existing literatures examines the effect of industrialization on unemployment or underemployment. And real
mechanisms behind this relationship between industrialization and employment are still ambiguous. To attribute this to changes in
employment and unemployment is seldom suitable for longitudinal observation. Moreover, qualitative researches have largely been
ignored in favour of quantitative ones in the past, while these have been given attention worldwide by economists. In terms of
employment issues, most research relies on an absolute indicator of employee population, employment rate (defined by the
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employment-to-population ratio), or labour force participation rate (defined by the ratio between the labour force and the overall size
of their cohort). These indicators may reflect proportion of the country's working-age population employed. However, it was unable
to observe the employment status of labour force when economic structure changes. For example, these prevailing indicators fail to
reflect employment opportunity, equality, working conditions and security, and earnings. With such a measurement of employment,
it is insufficient in getting a whole picture of employment status of labour force. Thus this might lead to limited and biased academic
conclusions and policy implications. In our view, the conceptual definition of employment quality includes dimensions beyond
quantitative criteria. An improved measure is needed to represent multiple characteristics of the employment quality and describe its
change in industrialization levels.

In this paper, we first review existing literatures on employment quality by comparing the measurements of employment quality
in the studies. We identified ten components to measure employment quality that could be operationalized in an accessible data.
Then we undertake an evaluation across provinces and evaluate its validity by using relevant panel regression. Moreover, the em-
pirical approach of this paper differ from the work of the existing studies from several ways: a) using detailed information on the
definition of employment quality and adopt an elaborate method to measure it instead of just depending on the static employed/
unemployed dichotomous status of labour force; b) acknowledging different paths that industrialization affects employment quality,
and follow an empirical strategy developed to distinguish and capture these effects; c) gaining three sets of hypotheses derived from
theoretical analysis accepted by statistical inferences to explain the direct and indirect effects.

The paper proceeds as follows. The following section provides some detailed explanation of the theoretical rationale. And then we
present the methodology in the third section, including the evaluation criteria and calculation, data description, criterion validity and
sensitivity test. The empirical analysis is to demonstrate the utility of this new measurement. Results are discussed in the following
section. Concluding remarks are offered in the final.

2. Theoretical background and hypotheses

A lot of research has examined the effects of expanding industrial manufacturing or service on employment. Kuznets (1955, 1971)
analyzed economic structural changes with demographic processes and characteristics. In this theory, the process of industrialization
necessarily implies a profound transformation of the whole economic structure. The transformation affects many aspects of economic
life - including the sectoral and occupational structure of employment. He also identified factors that might affect employment and
discovered the patterns in savings-income behavior, which led to the life-cycle-permanent-income hypothesis. The life-cycle hy-
pothesis postulated by Albert Ando and Franco Modigliani in 1963 tried to explain the conflict between the APS observed from cross-
section date and that observed from historical time-series data. Baumol (1967) argued that differential productivity growth caused
sectoral adjustment and structural changes. The endogenous growth theory (Roemer, 1979) has also addressed the importance of this
feature. While manufacturing is highly technology and capital intensive, services produced for intermediate demand instead of final
demand. A low elasticity of substitution across final goods can improve the “progressive” industry's remuneration and other welfare
due to production efficiency. Other researches hold the opinions that the process is neither smooth nor inexpensive (Clark, 1949).
Ngai and Pissarides (2007) use a framework for studying frictional unemployment and focus on structural problems in an economy
and inefficiencies inherent in labour markets. This includes a mismatch between supply and demand of laborers with necessary skill
sets. Some literature also suggested that informal employment involved with poor working condition plays a role in the early phase of
industrialization (e.g., Cai &Wang, 2010).

Some recent studies attempted to examine the relationship between industrialization and employment in emerging economies
such as China (e.g., Cai &Wang, 2010), South Africa (e.g., Bhorat, 2000), India (Hazari & Krishnamurty, 1970), and newly in-
dustrialized Japan (e.g., Osawa, 1994; Oulton, 2001; Sasaki, 2007) and Taiwan (Shih, 2011). This line of research provided some
mixed empirical findings. Not surprisingly, many studies focused on a causal relationship between structural changes and employ-
ment outcomes while a majority also suggests a positive relationship. These results imply that structural changes link to improve
employment. Some denied this relationship by arguing that frictions during this process prevent instantaneous adjustment of job
matching. Most of these econometric literatures focused on the static employed/unemployed dichotomous variable, which lacks
explanatory power compared to statistical measures of constant variable. And there is no substantial empirical evidence to quantize
the positive or negative effect on employment.

While the effects of structural change on employment in developing countries have been discussed and documented by many
studies (Lewis, 1954; Gheno et al., 1974; Zhou, 2006; Tang, 2008), evidence is much scarcer on the potential benefits of structural
change on employment and its consequential costs (e.g., labour market distortions). Only a balanced analysis of the benefits and costs
will give us a full insight into the process of industrialization. In addressing this issue, we consider the following pathways about
industrialization and employment quality.

One possible channel through which economic structural changes might affect employment quality is to look into job creations.
During the process of industrialization, surplus labour from traditional agricultural sector is transferred to modern industrial sector
whose growth over time absorbs the surplus labour. In this case, labour market in these areas can autonomously reach a constant
equilibrium by the intersection of demand and supply of labour. As a result of this, rural surplus labour force and urban overstaffed
workers can reach an adequate supply of jobs.

Another one is about productivity growth. In the literature investigating the effects of productivity growth on employment, the
skill-based technological advances during this process can improve the transformation efficiency of resources into utility (Solow,
1957). This can also optimize the scheme of payment and the process of planning, organizing, staffing, leading and controlling at a
firm level. In this way, the increase in productivity of one sector or industry may cause an outward shift of the production possibility
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frontier in developing countries. The on-the-job training emerges as an important tool to ensure employees to perform better at their
jobs.

Third, the deviation between economic structure and employment structure can bring some negative influences on employment
quality. The massive lay-off caused by skills gap (mismatched skill employees may be offered while skills are demanded by em-
ployers) keeps informal sectors as significant portion of the economies. This is largely characterized by easy entry, incomplete
licensing regulations, irregular hours of operation, and a lack of stable employer-employee relationships (Mortensen & Pissarides,
1998; Keisuke & Yasuhiro, 2012). Meanwhile, the participants do not have employment security (Yang & Zhai, 2016).

From above-discussed paths, we establish three sets of hypotheses:

Hypothesis 1. Employment quality is positively correlated with the upgrade of industrialization levels.

Hypothesis 2. The increase in industrial production efficiency has a positive impact on employment quality.

Hypothesis 3. The deviation between economic structure and employment structure has a negative impact on employment quality.

3. Methods

3.1. Evaluation criteria and calculation

We determine which variables should be used to construct the employment quality by consulting a variety of sources and lit-
eratures (Davoine, Erhel, & Guergoat-lariviere, 2008; Ferreira & Taylor, 2011). Many researchers proposed models of quality of
working life2 included a wide range of factors (Sirgy, Efraty, Siegel, et al., 2001). They suggested necessary skill training to be
addressed if employees need knowledge for a quality of working life. The International Labour Organization (ILO) defined em-
ployment quality as “decent work”, which involves fair income, security in the workplace, social protection, equality of opportunity
and treatment for all work forces. Moreover, the labour standards set up baseline standards for workers to improve conditions,
including an elimination of discrimination in workplaces and limit to excessive hours of work. Similarly, the United Nations Eco-
nomic and Social Council also emphasized “fundamental rights of workers in terms of conditions of work safety and remuneration”.

In this paper, we define that an employment quality is a provision of a minimal level of well-being and social support for labour
force. Referring to the above-mentioned evaluation criteria to construct measurement of employment quality, multiple employment
characteristics have been described:

• Necessary skills and training: educational attainment and skills to perform on the job3.

• Equal opportunity: equality of opportunity and treatment for both women and men4.

• Organizational justice: employees can organize their trade or labour unions, which represent the work force to collectively
bargain with the organizations about working, and contractual conditions and services.

• Remuneration: employees are eligible for wages, salaries or bonuses.

• Social security: well-being systems, such as public employment service institutions and workforce organizations to be ensured.

How each variable should be scored? Lai, Su, Meng and Li (2011) and Zheng and Zhang (2013) used objective-weight approach to
evaluate employment quality in a single year. To our knowledge, there are few literatures attempted to measure an employment
quality on a constant basis. Yang and Zhai (2016) presented a criterion used by Lai and extended it to a continuous measurement.
However, these researches performed limited tests for evaluations. To validate the measurements, our method revised the scoring
algorithms of Lai et al. (2011) in order to provide a reliable evaluation in component scores and to have room for further research.
With no reasons to justify weighting certain components more heavily than others, we performed a factor analysis of the ten
components and used the factor weights as multipliers for each component.

3.2. Data and description statistics

The main data set we use is collected from China Statistical Yearbook, Labour Statistical Yearbook and Population and
Employment Statistics Yearbook surveyed by National Bureau of Statistics of China for a various years. The sample covers 31 pro-
vinces, autonomous regions and municipalities directly under the Central Government between 1990 and 2014. The information
available in the data set includes several advantages for analyzing the topic. Firstly, the data is based on consistent definitions and
data collection methods (e.g., a two-stage systematic PPES-probability proportional to estimated size cluster sampling scheme) across
different regions and years. In particular, we take the national the population and provincial-level (prefecture or autonomous pre-
fecture) sub-population, yielding comparable information at a province level. In other databases, the data under the same or similar

2 “Quality of Working Life” theory describes work involvement and job satisfaction under the framework of welfare economics. Since the study of well-being is
divided into subjective well-being and objective well-being, the criterion established in “Quality of Working Life” theory is subjective. Conversely, the well-being of
labour force discussed in our paper is the objective one.
3 An appropriate level of training and development helps to improve employee's job satisfaction according to “Quality of Working Life” theory.
4 It is also used as a gender parity index by United Nations Educational, Scientific, and Cultural Organization (UNESCO) to measure the relative access to education

of males and females.
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heading may be different and essential information is not collected in a systematic way at the nation, which is hardly comparable.
Secondly, the data is based on a 1% population sample survey, which collects the information on employment and social support

for labour force. Unfortunately, there is no additional information on skills and job training being systematically collected across
provinces in China. Other databases, such as Survey of Adult Skills (PIAAC-Programme for the International Assessment of Adult
Competencies) conducted by OECD - Organization for Economic Co-operation and Development, collected information on human
capital composition of the workforce, whereas exclude countries with a less developed industrial base and a low Human Development
Index (HDI).

Thirdly, the measurement of the employment quality is operationalized by using a data set constructed from statistical yearbooks
between 1990 and 2014. The other individual or community survey data are coupled with infrequent updates to this information that
is quite prone to misclassification error and becomes less accurate over time.

In addition, we collected the information on the household registration system (HRS) policies implemented at a province level.
Exploring the information on HRS is particularly important in the context of China, where there is a large urban-rural gap. The HRS
characterizes the Chinese development of a dual economy which separates population and labour between rural and urban and
prevents labour market integration. We use this information to proxy HRS reform as a dummy variable, assigning a value zero for the
years in which the HRS was not reformed, and the one for the years after it was reformed in the section titled “Empirical analysis”.

Definitions and description statistics including means, standard deviations, minimum and maximum values for each of the
components are shown in Table 1.

3.3. Criterion validity and sensitivity test

We assessed dimensionality by the number of factors with eigenvalues> 1 with a scree plot (Fig. 1). Scoring algorithms within
these components was developed based on distributions in the data. Evidenced by a high eigenvalue of one factor in the exploratory

Table 1
Descriptive statistics of variables.

Variable Mean Standard
Deviation

Minimum Maximum Definition

Skil_tran1 6.11 0.076 5.46 7.91 Average years of schooling of labour forcea

Skil_tran2 4.42 0.511 2.453 6.750 Log number of vocational schoolsb

Eq_oppor1 0.947 0.075 0.710 1.138 Quotient of the number of females by the number of males enrolled in higher educationa

Eq_oppor2 0.625 0.082 0.235 0.843 Proportion of female employment in state-owned unitesb

Org_just1 3.432 1.917 2.453 4.750 Number of grassroots trade unionb

Org_just2 3.912 0.511 2.453 4.750 Log number of cases successfully mediated by Labour Dispute Mediation Committeeb

Remune1 4.201 0.030 4.109 4.542 Log per capita annual real wage (adjusted by implicit price deflator for GDP) b,c

Remune2 0.563 0.116 0.379 0.968 Quotient of per capita annual net income of rural households by average wage of employed
persons in urban unitsc

Soc_sec1 0.510 0.124 0.245 0.735 Coverage of unemployment insuranceb

Soc_sec2 0.158 0.124 0.245 0.735 Growth of public employment servicesb

Sources: a) National Bureau of Statistics, China Population and Employment Statistical Yearbook (various years), China Statistics Press. b) National Bureau of
Statistics, China Labour Statistics Yearbook (various years), China Statistics Press. c) National Bureau of Statistics, China Statistical Yearbook (various years), China
Statistics Press.

Fig. 1. Scree plot of eigenvalues after factor analysis of 10 components of employment quality.
(Source: Authors' calculations.)
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factor analysis, the 10 components of the scale appear to represent a unidimensional form. This result is reflected in the scree plot for
the factor analysis displayed in Fig. 1. Then the unidimensionality for one underlying construct was demonstrated. We also assessed
the internal consistency of the scale using Cronbach's alpha, which is an estimate of the shared covariance among the scale com-
ponents. These results are shown in Table 2.

The mean scores of employment quality by year are displayed in Fig. 2a. As illustrated in the figure, employment quality keeps
growing over the entire period of 1990–2014, along with an acceleration year 2002. It is because the year 2002 is a milestone that

Table 2
Internal consistency and criterion validity: Cronbach's alpha.

Year Alpha Year Alpha

1990 0.83 2003 0.86
1991 0.83 2004 0.87
1992 0.85 2005 0.87
1993 0.86 2006 0.88
1994 0.85 2007 0.87
1995 0.85 2008 0.86
1996 0.85 2009 0.87
1997 0.86 2010 0.87
1998 0.85 2011 0.88
1999 0.87 2012 0.89
2000 0.87 2013 0.88
2001 0.86 2014 0.89
2002 0.87

a

b

Fig. 2. (a) Mean employment quality scores of factor weighted and equally weighted: 1990–2014. (b) Distribution of employment quality scores in 1990, 2002 and
2014.
Source: Authors' calculations.
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divides industrialization phases5.
The distributions of selected years namely 1990, 2002 and 2014 are given in Fig. 2b. For a sensitivity test, we compared the

variable derived from data-driven factor-analysis techniques (components weighted according to factor-analysis weights) to scores
based on equally weighted components. We then further illustrate the scores from factor-analysis derived weights in Figs. 2 and 3.
The mean scores of employment quality increased over time, as expected (Fig. 2a). And the criterion-related validity and temporal
stability were largely unchanged when we substituted the factor-score weighting of the components for equally weighted in the
sensitivity analysis (results shown in Fig. 2a). Fig. 2b displays the heterogeneity of change in employment quality from 1990 to 2014.

Fig. 3 shows the category of net change in score of employment quality. With respect to the rapid growth in skills and training, the
employment environment expanded higher education enrollment, which removes those willing to work but lack the ability to find a
job from the labour force. Besides, the gradual changes in social security reflect laborers who are poorly covered by social security
programs. The numerous emerging informal sectors in developing countries, such as China, prevent unemployed and underemployed
labour from falling into complete unemployment and hence absolute poverty though. Characterized by lack of access to social
security system and social protection network, those workers are in a relatively vulnerable status.

3.4. Empirical analysis

As a final example for an additional use of the new constant variable, we conducted multiple regressions to examine the effects of
industrialization on employment quality. In order to examine the three sets of hypothesis proposed above, we estimate the following
baseline regression:

= + + +EmployQuality β β X β Controls ε ,it it it it0 1 2 (1)

where Employ_Qualityit is employment quality scores at time t in region i. The variable Xit is the proxy for an industrialization process.
The experience of industrialization in China has been relatively easy to document across time according to these indicators: a) the
value added in secondary sector growth rate (named industrial growth in Table 3), b) industrial production efficiency (quotient of the
industrial output by the employment of secondary sector, named industrial efficiency in Table 3), and c) the deviation between
economic structure and employment structure (named industrial deviation in Table 3). These indicators are established by China
Center for Information Industry Development (2012) in Blue Book on the Quality of Industrial Development in China. Controlsit is a series
of control variables that may affect employment quality mentioned in previous works (see the second section): per capita GDP (GDP
per), real interest rate (Real i), proportion of public service expenditure (financial support), dependency ratio (depend), export value
growth rate (open-up) and HRS reform6 (registration policy). As previously mentioned, data is collected from China Statistical
Yearbook (various years) surveyed by the National Bureau of Statistics.

4. Results and discussion

In model (1), we focus on the impact of the variables mentioned in the previous works on employment quality. Per capita GDP
(GDP per) is significantly positive, which is consistent with the theoretical expectations and assumptions propounded by Kuznets
(1955). Dependency ratio (depend) is significantly negative, and this result is consistent with the findings of the Life-Cycle-

Fig. 3. Category of net change in score of employment quality.
Source: Authors' calculations.

5 According to China's Industrialization Progress Report (1995–2010), China has transformed from the first phase of industrialization to a second one by 2002
(Chen, Huang, Zhong, &Wang, 2012).
6 The existing household register system in China is not based on where they actually live but based on where they register as residents. These migration policies and

household register system pose a significant barrier to migrate worker. Chinese government carried out the register system reform in succession in recent years, which
pose a positive effect on the integration of dual labour markets. Therefore, household registration system reform is an important control variable as well as a dummy
variable that we take into consideration in our estimation.
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Permanent-Income Hypothesis proposed by Friedman and others. Export value growth rate (open-up) is significantly positive,
whereas proportion of public service expenditure (financial support) and HRS reform (registration policy) since the coefficients are
statistically insignificant.

Note that the adjusted coefficient of determination R2 is only 0.053, which indicates the limited predictability of the variation in
control variables to employment quality in the sample. As elaborated above, time-variant factors (e.g., the industrialization process)
might affect employment quality to some extent. We re-estimate the main tests after adding the year dummies and individual
dummies to the basic regression. The adjusted R2 increases to 0.690 in column (2) and then it increases to 0.810 in column (3). This
suggests that the proportion of total variation of employment quality explained by the year-specific effects and individual-specific
effects is about 75.7% (=0.810–0.053), which is considerably larger than the control variables emphasized in the earlier works.

To take a deeper insight into these effects, we add the proxies for industrialization in sequence to the basic regression in model
(1). In model (4)–(6), the estimates are almost identical to those reported in column (1). To examine the hypothesis 1 proposed in
Section 2, column (4) reports regressions taking the value added in secondary industry growth rate (industrial growth) as the
independent variable. The coefficient of determination R2 in model (4) increased 36.8% (=0.421–0.053) compared to model (1), and
this might indicate that approximately 53.3% (=36.8%/69%) of the year-specific fixed effects can be explained by China's economic
structural changes during its industrialization process.

So far we have relied exclusively on the value added in secondary industry growth rate to capture the process of industrialization
in China. To examine the hypothesis 2 and hypothesis 3 proposed in Section 2, in model (5) and model (6), we replace the value
added in secondary industry growth rate (industrial growth) with industrial production efficiency (industrial efficiency) and the
deviation between economic structure and employment structure (industrial deviation) as alternative measures of industrialization
level. The estimates are almost identical to those reported in column (4), and the estimated coefficients on industrialization efficiency
and industrial share are positive and statistically significant at 1% level. Taking industrial production efficiency as the independent
variable (the adjusted R2 is 0.262) lead to less convincing results than using the value added in secondary sector growth rate; using
the share of the secondary sector in GDP provides results that lie in between (the adjusted R2 is 0.506). We view the fact that a
significant correlation between the process of industrialization and employment quality is obtained from the sample. These results
increase the reliability that we have identified three pathways that industrialization process might affect employment quality.

To check the robustness of the main findings, we replace the value added in secondary sector growth rate with the share of the
secondary sector in GDP as alternative measures at an industrialization level. Results obtained in this way are remarkably similar. The
coefficient of the share with the secondary sector in GDP is 0.046 and statistically significant at 1% level. The results suggest that
there is nothing peculiar about the value added in secondary sector growth rate as a measurement at an industrialization level. As a
second robustness check, we replace industrial production efficiency with R &D expenditure. Reassuringly, results are stronger but
qualitatively similar to those obtained with the baseline models.

In summary, from the results discussed above, we might safely draw the conclusion that the current employment situation in
china is associated with its industrialization process. The coefficient estimates captured enormous changes in the context of an
industrialization process across time and place. In addition, compared to the dichotomous classification of employment status, using
the new employment quality variable as a dependent variable adequately captures the characteristics of the well-being of labour
force, and enables less misclassification measurement error since it is sensitive to changes over time.

Table 3
Regression models predicting employment quality.

(1) (2) (3) (4) (5) (6)

GDPper 0.1036***
(0.0218)

1.6350*
(2.3785)

0.0553**
(0.0846)

0.0295***
(0.0157)

0.0117**
(0.0084)

6.0019
(3.2820)

Financial_Support 0.3046
(0.2010)

0.2321
(0.4232)

0.8953
(0.0337)

0.0479*
(0.0220)

0.8393
(0.0327)

0.2378
(0.3544)

Depend −0.6841***
(0.4654)

−0.4219***
(0.0013)

−0.0691**
(0.0353)

−0.0949***
(0.0384)

−0.0321***
(0.0078)

0.0047
(0.0118)

Open_Up 0.8312**
(0.1311)

0.0046
(0.8051)

0.2749*
(0.0942)

0.0172
(0.0008)

0.3046*
(0.1090)

0.3044
(0.2301)

Registration_Policy 1.8312
(0.0320)

5.0046
(0.7052)

1.3075*
(0.7460)

3.0172
(0.0108)

3.3046*
(0.2030)

1.3044***
(0.4000)

industrial_growth 0.0172**
(0.0108)

industrial_efficiency 0.0752***
(22.071)

industrial_deviation −0.0833***
(1.6001)

Individual dummies No Yes Yes No No No
Year dummies No No Yes No No No
adj - R2 0.053 0.690 0.810 0.421 0.103 0.206

(1) ***, **, * indicate significance level at 1%, 5%, and 10%, respectively. (2) The dependent variable in all columns is employment quality. (3) The dependent
variable and independent variables are in natural logarithms.
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5. Conclusion

Trajectories of industrialization likely differ spatially and temporally. In the past, the Chinese government only focused on
economic performance and outcomes. It is necessary to move to a broader direction. Identifying effective strategies for improving
employment quality in developing countries, such as China, is of substantial policy significance. Since our approach produces a clear
result with respect to the effects of different levels of industrialization on employment quality, these results may be of considerable
interest to policy-makers in understanding the characteristics associated with the real mechanisms behind this relationship.

This paper extends the existing literature to examine the definition of employment quality. The variable developed in this paper
has potential for use in other analysis. It could be used to further probe the effects of other demographic and economic activities. Our
empirical approach overcomes the problem by exploiting individual or community survey data, and the results indicate that em-
ployment quality is significantly and positively associated with an industrialization process.
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