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Abstract: Extant research pays little attention to unorganized migrant workers’ skill
accumulation/upgrading from the perspective of the labor supply. This paper takes China as
an example to explore the factors influencing the skill accumulation of rural–urban migrant workers
(RUMWs), with the purpose of discovering how to sustain or reshape regional competitive advantages
by improving RUMWs’ skill accumulation. Structured questionnaire surveys were adopted for data
collection in Suzhou City, Jiangsu Province and Taizhou City, Zhejiang Province located in the Yangtze
River Delta in eastern China. In total, 700 questionnaires were issued and 491 effective questionnaires
were recovered. It takes the perspective of individual laborers, with special regard to the effects of
localization on the laborers’ skill accumulation within the context of globalization. It adopts a broad
viewpoint including intra-firm skill-biased strategy (as a response to intense competition), inter-firm
relationships, and the accessibility of local non-firm organizations. The findings indicate that firms’
skill preference, which impacts employees’ skills and innovation ability and stimulates them to learn
with initiative, have a significant influence on RUMWs’ skill accumulation. In terms of collective
efficiency based on the co-competitive relationship between local firms, the more intensive interactions
are, the more opportunities RUMWs are afforded for skill accumulation. The accessibility of local
institutions and favorable policies also benefit RUMWs’ skill accumulation. In addition, the place
itself, as a synthesized space of a firm’s internal labor-management relations and inter-organizational
relations, also exerts an influence on and causes regional differences in RUMWs’ skill accumulation.
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1. Introduction

Human capital growth or skill accumulation/upgrading of labor (for ordinary laborers, skills
and competencies are crucial components of human capital, and they can generate productivity,
and in turn drive economic growth [1]; therefore, in this paper, the authors regard workers’ human
capital as vocational skills) influences industrial transformation, upgrading, and reconstruction, and
sustains the competitive advantage of less developed countries (LDCs), particularly in the era of
globalization [2]. The extant literature on skill upgrading is mainly within the field of international
economics, which is concerned with the relationship between trade and employment. Based on the
view of comparative advantage, the Heckscher–Ohlin theorem and Stopler–Samuelson theorem (HOSS
hereafter) predict that trade with or foreign direct investment (FDI) from developed countries would
make developing countries specialize in labor-intensive activities and increase the demand for unskilled
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labor [3,4], meaning that LDCs benefit little for their skill upgrading from international trade. Contrary
to this prediction, another line of literature on the interlinks among globalization (export, import,
and FDI), technological transfer, innovation, employment, and skill upgrading, argues that trade and
FDI encourage firms in LDCs to engage in product innovation and hire workers with higher levels
of skills, which sustains competitive advantages and leads to skill upgrading [5–8]. Furthermore,
it is considered that compared to accepting FDI, export trade cannot significantly promote skill
upgrading for firms [9]. This in turn implies that different means of integration into the global economy
may cause differences in workers’ skill upgrading in different countries and regions. However,
currently there is still insufficient discussion in this regard.

In addition, much of the relevant research focuses on the relationships between globalization and
skill upgrading, but pays little attention to the national or local absorptive capacities, which are related
to institutional setting, labor skills, technological capabilities, and competitiveness of domestic firms,
and have effects on the skill upgrading of a specific country or place [3]. Actually, the experiences
from some LDCs have indicated that integration into global production networks could not help them
realize a shift from lower-value-added activities to higher-value-added activities (let alone workers’
skill upgrading), and these countries turn to build up their national value chains [10]. Therefore,
it needs to examine the national or local determinants influencing laborers’ skill upgrading within
the context of globalization, which is an important reason for the authors to carry out this research.
From the perspective of labor demand instead of the supply side, the findings show that the proportion
of workers with higher skills significantly increases with the opening up of a country; however,
little evidence indicates whether this improvement is a consequence of individual workers’ skill
accumulation or that of the replacement of low-skill workers with high-skill workers. Furthermore,
the process of globalization is believed to be beneficial to skillful workers as a whole, while having
an opposing effect on unskilled workers [11]. Therefore, different groups of laborers deserve further
investigation in terms of their skill accumulation. The discussion of unorganized labor, especially
migrant workers outside the mainstream labor market, is also currently insufficient.

Skill accumulation/upgrading of rural–urban migrant workers (RUMWs, labor with a census
register in a rural area which migrates to cities for employment) in China is a topic worthy of discussion.
In coastal areas in particular, foreign trade and FDI have been developing rapidly, and the local
industrialization process has been accelerating since China’s reforms and opening up of the late 1970s.
Consequently, abundant RUMWs have swarmed into such areas and become the main force of urban
industries [12]. According to the national rural–urban migrant monitoring and investigation data
of 2013, the number of RUMWs in secondary and tertiary industries already exceeded half the number
of the total employed population [13]. Due to the restrictions of the urban–rural dual structure (due
to the household registration system (HRS) in China, farmers do not have access to social welfare
and full citizenship in cities, even if they have worked there for many years, whereby HRS actually
segregates the rural and urban populations in geographical, social, economic, and political terms,
and leads to two different social classes: the urban class, whose members work in the prioritized
and protected industrial sector and who have access to social welfare and full citizenship, and the
farmers, who are tied to the land in the agricultural sector and fend for themselves [14]), and to their
low educational backgrounds and low labor skills, it is believed that most RUMWs have engaged
in physical work with low technology and low wage levels for a long time, and therefore live in the
bottom social level of cities [15]. With the transference of labor-intensive industries to other countries
and economic transition from “Made in China” to “Create in China” in recent years, the coastal
areas have begun to reconstruct their competitive advantage by relying more on high quality human
capital than on the high quantities of labor. Compared with the increasing demand for high-level
skilled workers, the competition for low-skill posts has intensified, and many RUMWs are facing
an unemployment crisis. As a result, a structured labor shortage has emerged [16]. Under such
circumstances, improving RUMWs’ skills could not only sustain the industrial upgrading of developed
regions but also help these workers adapt to the economic transformation and ensure the sustainability
of their urban lives. The Chinese government has already realized the importance of improving
the RUMWs’ vocational skills, and has adopted successive policy initiatives such as the “Spring
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Breeze Action” and the “Sunshine Project” since 2004, especially putting this issue into the National
New Urbanization Planning (2014–2020). Furthermore, the Rural-Urban Migrant Work Leading
Group of the State Council has deployed the implementation of the “Rural-Urban Migrant Vocational
Skill Improvement Plan” for the annual training of more than 20 million people nationwide since
2014 [17]. However, most of the current research focuses on the social integration of RUMWs into cities,
but fails to discuss their skill upgrading or accumulation [15]. A small amount of research mainly
focuses on the institutional restraints from a nationwide standpoint, such as the urban–rural dual
barrier and the household registration system [14,18], but is lacking in a survey that considers both
the factors concerning firms and regions and the wider context of globalization. Therefore, this paper
integrates international economics literature with industrial clusters research (rather than focusing
solely on the perspective of globalization as international economics literature does), selects the Chinese
eastern coastal area, and discusses the main factors influencing RUMWs’ skill accumulation from
the perspective of individual laborers on three levels: intra-firm strategy as a response to intense
competition, local inter-firm relations, and the accessibility of local non-firm institutions.

2. Literature Review and Main Hypotheses

2.1. Labor, Migration, and Human Capital Growth/Skill Upgrading

It is considered that human capital growth can be achieved through certain investments in medical
treatment and health care, on-the-job training, regular education, and non-business adult education,
and can obtain certain beneficial returns, such as an increase in personal income [19–21]. Laborers’
individual attributes, including age, gender, educational background, work experience, career goals,
etc., influence the intention and capability for personal investment in human capital, and as such further
influence human capital growth [22–24]. Migration is also regarded to improve the human capital
level by two promoting effects: forward stimulation before migration and the subsequent acquisition
of relearning opportunities after migration [25]. With respect to the former effect, if opportunities
for employment transfer to foreign countries increase, the workers in underdeveloped regions will
be stimulated to take the initiative to improve their human capital to improve their possibility of
employment transfer [26]. In terms of the latter effect, farmers who transfer from agriculture in rural
areas to non-agricultural industry in cities can increase their human capital through “learning by
doing”, on-the-job training [27], and vocational skills training courses provided by local government or
NGOs [28,29]. Additionally, the employment experience in cities forms a certain degree of integration
with various kinds of capabilities and competencies, which also improves their human capital.
As a result, the urban–rural labor flow is regarded as an important source of economic development
for urban areas [30], and returning RUMWs can be considered as an engine driving the development
of their hometowns through their accumulation of financial capital and human capital acquired during
migration [31].

However, another line of literature in China argues that the flow of RUMWs into a city does little
to help the floating population with skill accumulation. Discrimination against RUMWs based on
wage, employment, and welfare exists in the urban labor market as a result of the urban–rural dual
system (household registration system, education system, employment system, insurance system, labor
system, etc. formed on the basis of urban–rural separation administration system). The marginalization
of employment and living, and the frequent job-hopping bring a certain degree of decomposition to
the RUMWs’ human capital after migration to cities [18]. Meanwhile, the new-generation of RUMWs
have more opportunities to choose jobs, they can better prepare vocational skills before migration,
and thus they better adapt to city life compared with elder generations. However, due to frequent career
choice and employment flow, it is not beneficial for them to make sustainable investment in human
capital and accumulate vocational skills [32]. Furthermore, there is a dispute regarding the influence
of immigration-targeted cities on RUMWs’ human capital growth and skill accumulation. One line of
literature believes that RUMWs in big cities have more opportunities for human capital growth and
skill accumulation than those in small cities because of the favorable employment environments and
better service facilities in big cities [33]. Another line of literature holds the view that it is difficult for
RUMWs to enjoy such treatment and to promote skill accumulation in big cities due to the restrictions
on their leisure time and financial capital, and to the low accessibility of urban public resources [34].



Sustainability 2017, 9, 72 4 of 23

2.2. Globalization, Innovation, and Skill Upgrading

2.2.1. Trade, FDI, and Skill Upgrading

International economics discusses skill upgrading within the context of trade liberalization [35,36],
openness [37], or globalization [4,38] in developing countries. According to the Heckscher-Ohlin model,
both trade and FDI take advantage of the abundance of labor in developing countries and make these
countries specialize in labor-intensive activities. As a result, their domestic employment increases.
The Stolper-Samuelson theorem makes a further prediction that there would be an increasing demand
for domestic unskilled labor compared to skilled labor in LDCs, and that the wage inequality between
unskilled and skilled labor would decrease. From the perspective of the HOSS prediction, increasing
trade lowers the demand for skilled labor in LDCs, implying that openness provides little benefit or
even hinders skill upgrading in these countries.

However, the recent literature does not totally support the HOSS prediction. Export growth
may raise employment, but imports may displace previously protected domestic industries and
firms, thereby decreasing the demand for labor [3]. As Lall points out, the HOSS theorem is
based on the endowments of two factors within perfect markets, but ignores imperfections which
determine industrial efficiency and competitiveness, such as technological leads and lags, scale and
agglomeration economies, product differentiation, and so forth [38]. Competitive capabilities vary
from country to country in the developing world, and the impact of increasing trade on employment
and wage equality between unskilled and skilled labor is complex but not necessarily positive [3,35,38].
For example, since the enactment of trade reform in Mexico, there has not been an increase in
employment, but there has been a dramatic increase in the skilled-unskilled wage gap. This is
mainly because it has a relative scarcity of un-skilled labor and an abundance of skilled labor compared
with China and other countries [35]. In terms of skill upgrading, it has been proven that trade and
technological change are complementary rather than alternative mechanisms [36]. International
openness may increase the trade of capital goods, such as skill-intensive machinery embodying
technological innovations, and facilitate technology diffusion from industrialized to LDCs. As Robbins’
(1996) [39] skill-biased enhancing trade hypothesis argues, the imports of skill-biased machinery, which
are probably outdated in developed countries but are relatively advanced compared to the existing
machinery in LDCs, can increase the demand for skilled labor in LDCs. International activities are
also considered to induce and foster skill-biased technological change [36]. Due to openness, domestic
companies in LDCs have been exposed to increasingly serious competition, forcing them to adapt to
modern skill-intensive technologies to sustain the competitiveness of their products [40]. Moreover,
international activities concerning imports, exports, and FDI mean that cross-national relationships
are established with foreign suppliers, customers with high-level tastes, and multinational companies.
These relationships facilitate domestic firms with gaining access to tacit knowledge, especially that
knowledge which is not easily transferred via market transactions. The interplay between trade
openness and technology adoption plays a critical role in shifting the labor demand towards more
skilled workers, pushing forward skill upgrading in developing countries.

It is further argued that the effects of international activities on the demand for skilled labor
vary from country to country [4]. In the comparative case study of Brazil and China, Fajnzylber
and Fernandes obtained opposite results between the two countries, namely, Brazil increased in the
demand for skilled labor while China increased in the employment of unskilled labor. The reasons
go beyond the endowments of fundamental factors and lie in national absorptive capacities, which
are related to institutional setting, labor skills, technological capabilities, and the competitiveness of
domestic firms, all of which have an effect of globalization on skill upgrading in a specific country [3].
The prosperity of export-oriented and labor-intensive industries provided RUMWs with many job
opportunities with low levels of skill and income, but few opportunities for skill accumulation [15].
It is reported that RUMWs have been exposed to unpleasant or even unhealthy work conditions with
overtime work and less leisure, and have little time to attend continuing education or cannot afford
professional training [41]. Lacking in skill accumulation, a structured labor shortage has emerged with
the increasing demand for skilled workers, and, under these circumstances, labor-intensive industries
have been transferred into other neighboring LDCs [16].
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2.2.2. Innovation, Openness, and Skill Upgrading

Innovation is believed to have a strong skill-bias [42], that is to say, innovation and skill intensity
usually complement one another. Empirical studies confirm that firms doing R&D (R&D is usually
taken as an important type of innovative activity) have a higher demand for skilled labor [4],
and R&D expenditures are positively and significantly related to skill upgrading in some middle
income countries [36].

It is argued that innovation in developing countries is inherently connected with trade, FDI,
and a consequent international transfer of technology [42]. Salomon and Shaver (2005) proposed a
“learning by exports” hypothesis (LEH) and argued that access to foreign markets provides exporting
firms with feedback from their foreign partners, which is useful for their internal innovation [43].
Wagner put forward a self-selection hypothesis (SSH), which argues that export firms have superior
performance characteristics compared to non-export firms [44]. Actually, the characteristics of a firm,
such as firm size and age, are an important determinant of its international activities, and the latter in
turn affects the employment and labor type as analyzed before. Moreover, the level of education of a
firm’s management is an important determinant of skilled labor demand [4]. Further evidence shows
that LEH is beneficial for groups of young firms, while SSH has been proven relevant for groups of
mature firms [45]. This means that domestic firms benefit from foreign firms unequally. It has been
argued that spillovers from foreign firms are determined by the technological profiles, embeddedness
and linkage creation of both foreign and domestic firms [46]. In addition, firms’ introduction of new
product lines or adoption of foreign technology are not necessarily related to skill upgrading, for other
attributes, such as financial constraints and managerial ability, affect a firm’s ability to attract more
skilled labor [47].

Openness and lowering trade barriers increase foreign competition and force domestic firms to
make technological and product innovation, in order to decrease the production cost or reduce the
substitutability of their products [46,48]. Consequently, the demand for highly skilled labor is supposed
to increase. However, the extant literature pays more attention to the effects of firm innovation on
skill demand than to its effect on the promotion of laborers’ skill accumulation. With the acceleration
of technological progress and intensification of international competition, firms in LDCs are making
a strategic transformation from a low-cost-based strategy that relies on large-scale manufacturing
technologies to a differentiation-oriented strategy that depends on technological innovation and flexible
manufacturing system with high efficiency [49]. In Pine’s (1993) view, the low-cost strategy emphasizes
operational efficiency, and workers are only a part of the production process. In this production system,
workers are not required to be innovative; they are trained just to engage in standardized and simple
labor. It is difficult for them to obtain opportunities for skill accumulation or upgrading. On the
contrary, the differentiation strategy emphasizes process efficiency, pays attention to the improvement
of workers’ learning ability and creativity, and encourages them to make continual enhancement and
improvement of the production process and overall efficiency [50]. For this reason, firms not only
provide more opportunities for education and skill training but also advocate “learning by doing” and
“team learning”, which has promoted workers’ skill accumulation to a certain extent [51]. In particular,
“learning by doing” has been discovered as an effective approach for Chinese RUMWs to accumulate
skills and experience, thus lightening the payment restrictions of human capital investment [8].
However, whereas the relevant literature concerns itself greatly with the relations between skill
upgrading, technological innovation, and firm characteristics, as mentioned above, it also fails to pay
attention to the effects of such intra-firm skill-biased strategies on RUMWs’ skill accumulation.

The authors define the behaviors of firms emphasizing and utilizing workers’ skills and creativity
as skill preference and assume that such preference would promote RUMWs’ skill accumulation
by providing them with training and other incentive measures. Based on the analysis conducted
above, the skill preference of firms in efficiency improvement is measured from three aspects, namely,
provision of on-the-job training, encouragement of “learning by doing”, and encouragement of “team
learning”. Thus, the following hypothesis is put forward:

Hypothesis 1 (H1). The skill preference of a firm is positively correlated with RUMWs’ skill accumulation.
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2.3. Localization and Skill Upgrading

As mentioned above, the effects of international trade/globalization on skill upgrading to some
extent depend on the country or region itself, such as national absorptive capability [3], domestic
capabilities [52], or local assets and strategies [38]. The international trade literature has little discussion
of the effects of localization on skill upgrading, but industrial clusters research considers that clustering
conditions, which are based on the two important factors of intensive inter-firm/personal relationships
and institutional thickness, are the source of regional competitiveness or advantage [53], and that
it is important for individuals or firms to gain access to external knowledge for innovation or skill
accumulation through interactive learning [54].

2.3.1. Inter-Firm Relationships and RUMWs’ Skill Accumulation

Inter-firm relationships contain informal interpersonal relationships and formal cooperative,
competitive and controlling partnerships among local firms, such as input-output linkages, technical
connections and the bargaining power between firms. Cooperation among competitors in the provision
of industry-specific skills is beneficial to establish training standards and also lowers the costs of
investment in skills and information sharing [55]. Such relationships can improve a firm’s innovation
capability [56–59] and are the source of “collective efficiency” [60], i.e., competitive advantage
generated by the local external economy and joint action. Firstly, firms of the same trade have
similar worker skill demands. This benefits workers to stably and continuously make skill investments
and leads to the formation of a labor team with professional skills. Human capital serves pricing
and rewards skills [21]. Industrial access and promotion space influence the vocational development
opportunities of RUMWs. These local market environments have a certain effect on the return on
the human capital investment of RUMWs [28], influencing the growth of human capital. Secondly,
the geographical agglomeration of firms of the same trade also makes it convenient for workers to
acquire technologies, knowledge and information through approaches such as personnel flow and
interpersonal relations, thus increasing the opportunities to learn skills. Thirdly, inter-firm cooperation
is accompanied by personnel flow and information communication. The effects of knowledge transfer
are influenced by the social relationship between dispatched technical personnel and employees of
technical receiving firms, increasing for employees of these enterprises the opportunities to learn,
communicate, or train cooperative firms [61,62]. Furthermore, in order to control product quality,
local leading firms usually select and assign technical personnel to conduct quality supervision of
contracted firms and to provide necessary technical training and guidance. The degree of severity of the
requirement of leading firms for quality specification urges contracted firms to enhance technological
innovation and quality management, and finally promotes the extension of product supply cooperation
to technical R&D cooperation between downstream supplies and upstream customers. The one-sided
technical output is transformed into a two-way technical communication, promoting the growth of
human capital for employees of the firms of both parties [63]. The first two points are related to the
external economy, while the second two points involve inter-firm joint action.

In this paper, the authors consider enterprise cooperation or control on a regional scale instead of
on a global scale. Enterprise cooperation or control in this regard reflects the collective efficiency of
local production organizations, and discusses whether such a relationship has a significant influence
on RUMWs’ skill upgrading. The following hypothesis is put forward which refers to the relevant
research and selects certain aspects, such as enterprise cooperation, enterprise competition and the
local labor market, to measure inter-firm collective efficiency (factor selection is shown in Section 4):

Hypothesis 2 (H2). Collective efficiency among local firms is positively correlated with RUMWs’ skill accumulation.
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2.3.2. Institutional Thickness, Non-Firm Relations, and Skill Upgrading of RUMWs

Institutional thickness is used to describe how localized institutional conditions (including
the strong presence of local institutions such as firms, government agencies, training centers,
research institutions, business associations, communities, etc.) and the strength of shared rules,
conventions, and knowledge, can promote regional economic success [53]. As investors for human
growth of laborers [1], these intermediary institutions limit the detrimental effects of market
failures [55]. The high levels of close interaction and coalition amongst many diverse institutions [64,65]
produces a high innovative capacity [66] and can promote knowledge diffusion between firms and
knowledge-intensive institutions [65]. The relationship of RUMWs with these organizations may be
direct individual-organization contact, or an indirect, inter-organizational connection through the
firms the RUMWs work in.

Government

As an investor in human capital, local governments improve RUMWs’ skill accumulation
through human resources development projects, institutional environment design, and public
services/facilities [28]. With the increasingly serious scarcity of skilled labor and the great concern of
the central government regarding RUMWs’ human capital, local governments are beginning to pay
more attention to improving the life and employment circumstances of the floating population.

NGOs

NGOs targeted at RUMWs have emerged in China since the late 1990s. They mainly help RUMWs
receive legal assistance, maintain their legitimate rights and interests, and collaborate with local
government, firms, training organizations, and volunteers to raise funds and provide training services
for RUMWs [29]. However, due to disputes over the legality of their identities, some NGOs are lacking
in adequate resources, and encounter difficulties in obtaining government support. Their effects on
RUMWs’ skill accumulation are not yet significant.

Vocational Training Organizations (VTOs)

Vocational education and training is considered an alternative to regular academic education
and meets the RUMWs’ demands of career development in China [30]. These organizations provide
professional knowledge and skill training to improve RUMWs’ employability and enhance their
willingness for self-learning [67]. However, doubts have arisen from the fact that a large number of
VTOs provide low-level skill training which does not meet the demands of firms, and that the training
fees are too high for RUMWs.

Labor Unions

Labor unions play an important role in improving workers’ welfare, policy consulting, labor
legislation, and the supervision and coordination of labor-management relations in China. With regard
to skill accumulation, labor unions provide workers with employment information and vocational
training by establishing service agencies such as employment and training agencies [68]. In addition,
through communication with firms and training organizations, labor unions arrange well-targeted
training programs for employees to improve their vocational skills. However, the extant literature
has little mention of whether RUMWs can be involved in local labor unions and thereby obtain
opportunities for skill accumulation.

Rural–Urban Migrant Communities

As informal organizations, rural–urban migrant communities contain intensive personal
relationships and are indispensable to RUMWs’ daily life and career development. These communities
not only solve accommodation problems, but also provide employment information, offer job
opportunities, safeguard economic interests of RUMWs and solve labor–capital disputes. Moreover,



Sustainability 2017, 9, 72 8 of 23

social relationships based on similar career experience as RUMWs or fellow townsman associations
also provide RUMWs with platforms to share sensitive information and advice, learn skills,
and enhance their ability to negotiate with firms to realize increases in income and improvements in
work and living conditions [59,69]. However, due to a lack of elites, such communities have a limited
effect on the improvement of RUMWs’ human capital.

In summary, only when local non-firm organizations can provide skill-related services will
RUMWs obtain opportunities that promote skill accumulation. The authors borrow the concept
of “accessibility” to represent the possibility or convenience of establishing contacts with non-firm
organizations and thereby acquiring relevant services (including regulations and policies formulated
by local governments) to put forward the following hypothesis:

Hypothesis 3 (H3). Accessibility of local non-firm institutions is positively correlated with RUMWs’
skill accumulation.

3. Research Areas and Data Collection

3.1. Research Areas

This paper selects Suzhou City, Jiangsu Province and Taizhou City, Zhejiang Province located in
the Yangtze River Delta in the east of China as research areas (see Figure 1) for the following reasons.
Firstly, the Yangtze River Delta is one of the manufacturing agglomerations of China, and two rural
industrialization models, namely, “South Jiangsu Model” and “Wenzhou Model” emerged in the late
1970s when China implemented a planned economy. The two models represent different means of
rural industrialization in China in the late 1970s. The “South Jiangsu Model” originated from the
southern area of Jiangsu Province in the 1960s, including Suzhou, Wuxi, Changzhou, Yixing, Zhenjiang,
and Nanjing. Local rural communes or production teams built up firms with collective ownership,
promoted the development of the local economy, and speeded up the process of industrialization
in rural areas. The “Wenzhou Model” also emerged at the same time, but relied on family-owned
factories and used local rural markets to invigorate circulation channels and to promote the level of
local industrialization [70]. Suzhou and Taizhou are typical regions of these two respective models.
Secondly, in recent years, these two models have been undergoing dramatic changes. South Jiangsu has
developed into the transfer destination of international industries and has become home to abundant
foreign-funded firms. Suzhou Industrial Park (SIP) is viewed as a typical example of the “New South
Jiangsu Model” [71]. The Wenzhou Model has quickly spread to its neighboring regions (especially
adjacent Taizhou) and entered the era of the “Wenzhou-Taizhou Model”. Based on the location
advantage of geographical adjacency with Wenzhou (see Figure 1), Yuhuan County of Taizhou has
become a region that has benefited from the industrial outflow of Wenzhou in relatively early stages,
and is a representative region of the “Wenzhou-Taizhou Model”. A group of family-owned firms has
endeavored to make the transformation to modern corporations and blend into global production
networks mainly through foreign trade, but, in general, they rely on the international market less
than those firms in Suzhou. The permanent resident population of Yuhuan County is equivalent to
that in SIP. Its gross regional production and industrial added value are both near 1/5 of those in SIP,
but its economic indexes concerning foreign trade and foreign investment are far lower than those
in SIP (see Table 1). Thirdly, both research areas are conglomeration places of RUMWs, who used to
sustain local development and reshape local competitive advantage through skill upgrading. The data
obtained from the sixth demographic census indicate that the floating population of SIP approached
50% of the permanent population in 2010, while that of Yuhuan reached 38%.
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Ratio of net export in regional GRP 0.7% 7.5% 0.09:1

Foreign investment in actual use (USD 100 million) 16.00 0.11 145.45:1

Number of foreign-invested and Hong Kong, Macao and
Taiwan industrial firms above designated size ** 693 51 13.59:1

Number of private industrial firms above designated size ** 113 705 0.16:1

Notes: (1) * These data were obtained from the main data bulletin of the sixth demographic census in 2010;
(2) ** These data were obtained from statistical yearbooks of Suzhou and Taizhou in 2015; (3) Other data were
obtained from the statistical data of Suzhou Industrial Park in 2015 and statistical bulletins of national economic
and social development of Yuhuan County in 2015.
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3.2. Questionnaire Survey

The authors adopted a structured questionnaire survey for first-hand data collection.
The questionnaire covers RUMWs’ basic information, work changes before and after migration,
vocational skills accumulation, the nature of the firm they work for, its competition and cooperation
with other firms, employee training and incentives, local policies, cultural facilities, and skill training
services from relevant organizations, etc. The survey was successively conducted in SIP and Yuhuan
County from July to September 2015. As RUMWs need to go through 3–6 months of apprenticeship
or internship after entering into firms, this survey selected those RUMWs who have worked in SIP
or Yuhuan for at least more than half a year. It was difficult to get permission for the survey inside a
firm in both research areas. The authors learned from local residents the conglomeration places where
RUMWs live, dine, seek entertainment, and go shopping, and then launched the survey. In order to
avoid the little coverage of questionnaires in a handful of firms, only one RUMW was selected each
time among the RUMWs with the same type of work or position in the same firm.

The authors issued 700 questionnaires and recovered 668 questionnaires in the two areas in total,
and 491 of those 668 questionnaires were valid with a validity rate of 73.5%. The invalid questionnaires
had blank responses or respondents who had worked in SIP or Yuhuan less than half a year.
In SIP, the authors issued 400 questionnaires and recovered 388 questionnaires with a recovery rate
of 97%. There were 235 valid questionnaires with a validity rate of 60.56%. In Yuhuan, the authors
issued 300 questionnaires in total and recovered 280 questionnaires with a recovery rate of 93.33%.
There were 256 valid questionnaires with a validity rate of 91.43%. In SIP, many respondents had
worked less than half a year, while only a few respondents could not meet the requirement of working
time in Yuhuan, which led to the differences in the validity rates of the two areas.

3.3. Characteristics of Effective Samples

The basic information from effective samples is shown in Table 2. In summary, these samples
generally have the following characteristics:

3.3.1. Demographic Characteristics

Among the total samples, the proportion of male to female is 7:3. Compared with Yuhuan,
SIP had more male samples. According to the survey, SIP focuses on electronic product processing
and manufacturing and machinery manufacturing, which need more male workers. The number of
new-generation RUMWs aged below 35 makes up approximately 88% of the total samples; compared
with Yuhuan, the age structure of RUMWs in Suzhou is younger.

The number of unmarried migrants in the total samples is higher than that of married migrants.
The ratio between married migrants and unmarried migrants reaches 6:4 in Yuhuan, while this ratio in
SIP is nearly 3:7.

The RUMWs surveyed mainly have an educational background of secondary school, making up
77.2% of the total. Those with an educational background of junior high school make up about one
third of the total, while those with an education background of senior high school, professional high
school, and technical secondary school exceed 40% of the total survey respondents. Compared with
SIP, the RUMWs surveyed in Yuhuan have a relatively low educational background, and those with
educational background of junior high school and below make up 55.47%, which is 38% higher than
those in SIP. In terms of the survey, the firms in SIP are mostly foreign-funded and have relatively high
requirements for the initial education level of their employees; whereas most privately-owned firms or
family-owned workshops in Yuhuan have relatively low requirements.
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3.3.2. Conditions of Occupations and Skills before and after Migrant Work

More than 1/3 of the RUMWs surveyed were in-school students before migration; 27.3% were
engaged in agriculture before migration; 23.8% of them worked in a firm previously; and 26.68% had
worked in the immigrating place for 1–3 years, 21.59% had worked there for 3–5 years, and 20% had
worked there for 5–10 years. Compared with Yuhuan, the length of the RUMWs surveyed migration to
Suzhou is generally short. The RUMWs with length of service above five years in SIP make up 19.57%,
9.55% lower than that in Yuhuan. About 80% of the RUMWs surveyed were ordinary workers and
about 10% of them were group leaders. More than half of the RUMWs surveyed had no vocational
skill qualification certificates. With regard to this index, the situation in SIP is much better than that
in Yuhuan.

Table 2. Basic Information of Valid Samples in SIP and Yuhuan.

Classification SIP Yuhuan Total Samples

Qty Ratio Qty Ratio Qty Ratio

Demographic
characteristics

Gender Male 199 84.68 143 55.86 342 69.65
Female 36 15.32 113 44.14 149 30.35

Age
16–25 154 65.53 110 42.97 264 53.77
26–35 75 31.91 93 36.33 168 34.22
36–45 6 2.55 44 17.19 50 10.18

Above 45 0 0.00 9 3.52 9 1.83

Marriage Yes 63 26.81 152 59.38 215 43.79
No 172 73.19 104 40.63 276 56.21

Education

Primary school and below 2 0.85 18 7.03 20 4.07
Junior high school 39 16.60 124 48.44 163 33.20
Senior high school 58 24.68 56 21.88 114 23.22

Professional high school or
technical secondary school 72 30.64 30 11.72 102 20.77

Junior college and above 64 27.23 28 10.94 92 18.74

Vocations and skills
before and after

labor immigration

Work before labor
immigration

Farming 44 18.72 90 35.16 134 27.29
Worker 64 27.24 52 20.71 117 23.83

Self-employment venture 16 6.81 13 5.08 29 5.91
In-school student 95 40.43 86 33.59 181 36.86

Others 16 6.81 14 5.47 30 6.11

Length of service
in this place

<1 year 59 25.11 52 20.31 111 22.61
1–3 years 68 28.94 63 24.61 131 26.68
3–5 years 62 26.38 44 17.19 106 21.59

5–10 years 40 17.02 58 22.66 98 19.96
>10 years 6 2.55 39 15.23 45 9.16

Current position
General staff 184 78.30 211 82.42 395 80.45
Group leader 30 12.77 20 7.81 50 10.18

Department supervisor 19 8.09 18 7.03 37 7.54
Department manager 2 0.85 7 2.73 9 1.83

Holding of
professional skill
certificate or not

None 89 37.87 171 66.80 260 52.95

Preliminary 61 25.96 53 20.70 114 23.22
Medium 63 26.81 28 10.94 91 18.53
Senior 22 9.36 4 1.56 26 5.30

Basic characteristics
of firms

Staff size

<10 persons 7 2.98 33 12.89 40 8.15
10–20 persons 7 2.98 26 10.16 33 6.72

21–100 persons 59 25.11 73 28.52 132 26.88
101–300 persons 153 65.11 120 46.88 286 58.25

>300 persons 9 3.83 4 1.56 13 2.65

Type of ownership

State-owned 19 8.09 9 3.52 28 5.70
Collective 6 2.55 18 7.03 24 4.89

Foreign-funded 133 56.60 21 8.20 154 31.36
Privately-owned 53 22.55 196 76.56 249 50.71

Other 24 10.21 12 4.69 36 7.33

Total 235 100 256 100 491 100

Note: “Junior college and above” does not include RUMWs with previous undergraduate and
postgraduate education.

3.3.3. Characteristics of the Firms for Which the RUMWs Surveyed Work

In total, 58.25% of the RUMWs surveyed worked in medium-sized firms with 101–300 employees
(according to national standard of firm scale), and 26.88% of them worked in small firms
with 21–100 employees. Almost half of the firms RUMWs surveyed worked for in Yuhuan were
small-scale firms with no more than 100 employees, while nearly 70% of the firms in SIP were large
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and medium-sized. Furthermore, most of the firms for which the RUMWs surveyed worked for in
SIP are foreign-funded or joint-ventures-funded, while Yuhuan is dominated by private firms and
undergoing the transformation of traditional industries.

4. Selection of Variables and Model and Analysis of Results

4.1. Selection and Measurement of Variables

The International Labor Organization categorizes skills into four aspects, namely, basic skills,
core work skills, technical or vocational ability, and entrepreneur and operation management capacity.
Basic skills refer to basic language and computing power as well as the application of such capacities in
specific environments, work skills refers to a general capacity increasing the possibility of employment
in the labor market, and technical and vocational ability means the ability enabling individuals
to complete specific tasks, such as carpentry, basket fabrication, metal work, forging, etc. [72].
This research defines RUMWs’ skills as “vocational ability”, and uses “skill accumulation” as a
dependent variable, which is specifically interpreted in the questionnaire as the “improvement of
vocational skills after migration to current place”. The respondents could make a judgment based
on their own condition, including the acquisition of a vocational qualification certificate, promotion
of working post grade, and income increase due to skill accumulation. The Likert 5-score method is
adopted for assignment (detailed in Table 3 below).

Three independent variables, namely, “firm attributes and skill preference”, “collective efficiency”
and “accessibility of non-firm institutions”, containing 15 variables in total, are selected. Individual
attributes are used as control variables. Meanwhile, “regional factor” is introduced as a control variable
to examine whether or not the two research areas have any differences in RUMWs’ skill accumulation.
The names of each variable, selection basis, meaning and method of measurement are shown in Table 3.

4.2. Model Selection and Results

Based on the related data of 491 valid samples, the authors used ordered logistic regression
models, as the dependent variable “skill accumulation” has five-ordered categories [73], to estimate
the impact of three independent factors on RUMWs’ skill accumulation, with the factors of “regional
factor” and “individual factors” used as control variables in the three models. A correlation matrix of
the independent and control variables is shown in Table 4. There is no multi-collinearity of variables
as the variance inflation factor (VIF) scores are under 10, so the regression models are not distorted by
this problem [73].

Models I, II, and III are set up to discuss the relationships between RUMWs’ skill accumulation
and three kinds of factors, namely “firm attributes and skill preference”, “collective efficiency”,
and “accessibility of non-firm institutions”, respectively. All variables are involved in Model IV
to discuss which variables influence RUMWs’ skill accumulation when all factors are considered.
The results are shown in Table 5. All models present a good fit, as models’ chi-squares are significant
at the 0.01 level, the test of parallel line could not reject the null hypothesis (p > 0.05), and the Pearson
chi-square of goodness-of-fit measure are non-significant (p > 0.05).
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Table 3. Selection of Factors and Indexes Influencing Skill Accumulation of New-generation RUMWs.

Factor Variable Name Description of Meaning/Definition Quantitative Criteria

Dependent variable Y Skill accumulation Significant improvement of vocational skills

5 for “Strongly Agree”;
4 for “Relatively Agree”;
3 for “Generally Agree”;
2 for “Relatively Disagree”;
1 for “Strongly Disagree”

Regional factor RG City - 1 for Yuhuan; 0 for SIP

Individual factors

ID1 Gender [24] - 1 for male; 0 for female

ID2 Education [23] Education level before migrant work

1 for primary school and below;
2 for junior high school;
3 for regular senior high school;
4 for professional high school or
technical secondary school;
5 for junior college and above

ID3 Length of service [27] Length of RUMWs’ service in the migrating place

1 for less than 1 year;
2 for 1–3 years;
3 for 3–5 years;
4 for 5–10 years;
5 for more than 10 years

ID4 Self selection [18] Labors chose the firm they currently work in
mainly for the pursuit of skill accumulation

1 for choosing firms for skill accumulation;
0 for choosing firms for other reasons

Firm attributes and
skill preference

INFC1 Firm size [73] Number of employees of the firm RUMWs work for

1 for <10 employees;
2 for 10~20 employees;
3 for 21~100 employees;
4 for 101~300 employees;
5 for >300 employees

INFC2 Firm ownership [74] The ownership of the firm RUMWs work for
1 for state-owned;
2 for privately-owned;
3 for foreign-owned

INFC3 International trading [5] The trading of the firm RUMWs work for 1 for having import and export trades;
0 for not having import and export trades

INFC4 On-the-job training [49] The firm often provides employees with on-the-job skill training. Likert scale method is adopted. Scoring is
implemented according to the agreeing degrees:
5 for “Strongly Agree”;
4 for “Relatively Agree”;
3 for “Generally Agree”;
2 for “Relatively Disagree”;
1 for “Strongly Disagree”.

INFC5 Encouragement of “learning by doing” [27] The firm encourages “learning by doing” to improve employees’ skills.

INFC6 Encouragement of “team learning” [51] The firm encourages its employees to learn
from their colleagues to improve their skills.
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Table 3. Cont.

Factor Variable Name Description of Meaning/Definition Quantitative Criteria

Collective efficiency

ITFC1 Inter-firm cooperation [61] There are many local firms of the same trade and the economic
and technical cooperation is frequent.

Likert scale method is adopted. Scoring is
implemented according to the agreeing degrees:
5 for “Strongly Agree”;
4 for “Relatively Agree”;
3 for “Generally Agree”;
2 for “Relatively Disagree”;
1 for “Strongly Disagree”.

ITFC2 Inter-firm competition [62] Local firms of the same trade often
compete for technical workers.

ITFC3 Job opportunity [28] Local job opportunities for RUMWs
with higher vocational skills increase.

ITFC4 Local skill demand [23] The local requirements for vocational
skills of RUMWs are generally raised.

Accessibility of
Non-firm institutions

NFR1 Supply of public cultural facilities [33] Local cultural facilities can be utilized to improve individuals’
education level or vocational ability.

NFR2 Government incentive policy [75]
Those with sufficient educational background or certain
vocational technical qualification certificates can easily obtain
local permanent registered residence.

NFR3 NGO [29] There are local NGOs improving vocational skills of RUMWs.

NFR4 Vocational training organization [67] There are local private organizations providing
vocational skill training for RUMWs.

NFR5 Fellow townsman community [69] Fellow townsmen working in different firms can often learn
from each other to improve their vocational skills.
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Table 4. Descriptive Statistic and Correlation Matrix of Independent Variables.

Variables VIF Mean SD RG ID1 ID2-PS ID2-JHS ID2-RSHS ID2-PHS ID3 ID4 INFC1

RG 1.71 0.52 0.50 1.00
ID1 1.18 0.70 0.46 −0.31 *** 1.00

ID2-PS 1.40 0.04 0.20 0.16 *** −0.07 * 1.00
ID2-JHS 2.49 0.35 0.48 0.38 *** −0.25 *** −0.15 *** 1.00

ID2-RSHS 1.82 0.21 0.41 −0.07 * 0.08 ** −0.11 *** −0.38 *** 1.00
ID2-PHS 1.79 0.21 0.41 −0.25 *** 0.06 * −0.11 *** −0.38 *** −0.26 *** 1.00

ID3 1.18 2.66 1.28 0.17 *** −0.01 0.14 *** 0.16 *** 0.00 −0.04 1.00
ID4 1.17 0.29 0.46 0.09 ** 0.00 0.03 0.04 −0.01 −0.04 −0.06 * 1.00

INFC1 3.03 3.34 0.93 −0.26 *** 0.07 * −0.19 *** −0.09 ** 0.01 0.07 * −0.02 −0.26 *** 1.00
INFC2-G 1.51 0.11 0.31 0.00 −0.02 0.03 0.04 −0.02 −0.03 −0.03 0.14 *** −0.06
INFC2-M 2.15 0.59 0.49 0.47 *** −0.16 *** 0.11 *** 0.16 *** −0.05 −0.13 *** 0.16 *** −0.03 −0.24 ***

INFC3 3.38 0.64 0.48 −0.29 *** 0.07 * −0.10 ** −0.13 *** −0.01 0.09 ** −0.07 * −0.20 *** 0.79 ***
INFC4 1.25 3.10 1.56 −0.12 *** 0.05 −0.05 −0.10 ** 0.01 0.00 −0.18 *** 0.15 *** −0.02
INFC5 1.34 3.52 0.96 0.07 * 0.03 0.01 0.05 −0.02 −0.02 0.02 0.05 −0.10 **
INFC6 1.11 3.18 1.29 −0.01 0.00 −0.02 −0.06 −0.01 0.03 −0.02 0.01 0.04
ITFC1 1.39 3.47 0.97 0.02 −0.01 −0.01 0.03 −0.04 −0.03 0.05 0.13 *** −0.04
ITFC2 1.13 3.55 1.06 0.00 0.03 −0.06 * −0.03 0.03 0.04 0.02 0.11 *** −0.05
ITFC3 1.26 3.79 0.96 −0.05 −0.01 −0.06 * −0.04 0.00 0.01 0.04 0.00 −0.06 *
ITFC4 1.33 3.54 1.01 0.04 0.02 −0.01 0.04 −0.04 0.01 0.05 0.09 ** −0.06 *
NFR1 1.51 3.52 1.04 −0.01 −0.05 −0.07 * 0.07 * −0.07 * −0.01 −0.05 0.07 * −0.10 **
NFR2 1.40 2.92 1.20 −0.01 0.04 0.07 * −0.03 −0.01 −0.05 −0.05 0.15 *** −0.09 **
NFR3 1.75 3.37 1.05 −0.06 * 0.03 0.03 −0.12 *** −0.04 0.06 * −0.03 0.12 *** −0.06 *
NFR4 1.92 3.30 1.07 −0.06 0.03 −0.01 −0.10 ** −0.04 0.01 0.04 0.15 *** −0.14 ***
NFR5 1.13 2.91 1.11 0.10 ** 0.01 −0.04 0.04 −0.01 −0.02 0.07 * 0.04 0.02
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Table 4. Cont.

Variables INFC2-G INFC2-M INFC3 INFC4 INFC5 INFC6 ITFC1 ITFC2 ITFC3 ITFC4 NFR1 NFR2 NFR3 NFR4 NFR5

RG
ID1

ID2-PS
ID2-JHS

ID2-RSHS
ID-2PHS

ID3
ID4

INFC1
INFC2-G 1.00
INFC2-M −0.42 *** 1.00

INFC3 −0.10 ** −0.40 *** 1.00
INFC4 0.14 *** −0.21 *** 0.06 * 1.00
INFC5 0.08 ** 0.03 −0.11 *** 0.14 *** 1.00
INFC6 −0.09 ** 0.02 0.04 0.08 ** −0.09 ** 1.00
ITFC1 0.09 ** −0.01 −0.03 0.18 *** 0.26 *** −0.06 * 1.00
ITFC2 0.06 * −0.01 −0.05 0.09 ** 0.15 *** −0.08 ** 0.19 *** 1.00
ITFC3 0.12 *** −0.01 −0.06 * 0.07 * 0.29 *** 0.03 0.25 *** 0.18 *** 1.00
ITFC4 0.14 *** −0.03 −0.05 0.13 *** 0.32 *** −0.08 ** 0.38 *** 0.20 *** 0.23 *** 1.00
NFR1 0.15 *** −0.11 *** −0.07 * 0.22 *** 0.21 *** 0.06 0.30 *** 0.20 *** 0.26 *** 0.25 *** 1.00
NFR2 0.17 *** −0.14 *** −0.03 0.19 *** 0.30 *** −0.03 0.31 *** 0.13 *** 0.25 *** 0.21 *** 0.24 *** 1.00
NFR3 0.10 ** −0.09 ** −0.01 0.31 *** 0.30 *** 0.08 ** 0.32 *** 0.11 *** 0.26 *** 0.29 *** 0.36 *** 0.37 *** 1.00
NFR4 0.09 ** −0.07 * −0.07 * 0.26 *** 0.19 *** 0.09 ** 0.35 *** 0.09 ** 0.26 *** 0.27 *** 0.49 *** 0.32 *** 0.57 *** 1.00
NFR5 −0.04 0.11 *** −0.06 * −0.07 * 0.07 * 0.19 *** −0.07 *** −0.02 0.02 −0.01 −0.01 −0.16 *** 0.00 −0.02 1.00

Note: ***, **, and * indicate significance at the level of 0.01, 0.05 and 0.1, respectively. VIF = variance inflation factor; SD = standard deviation; JC = junior college and above;
PS = primary school and below; JHS = junior high school; RSHS = regular senior high school; PHS = professional high school or technical secondary school.
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Table 5. Ordered Logistic Regression Results on the Factors Influencing RUMWs’ Skill Accumulation.

Variables Model I Model II Model III Model IV

Coef. (S.E.) OR Coef. (S.E.) OR Coef. (S.E.) OR Coef. (S.E.) OR

RG 0.238 ** (0.119) 1.269 0.301 ** (0.119) 1.351 0.298 ** (0.125) 1.347 0.360 ** (0.143) 1.433
ID1 0.021 (0.107) 1.021 0.045 (0.120) 1.046 0.038 (0.126) 1.039 0.013 (0.129) 1.013

ID2 (Ref. JC)
PS −0.230 (0.273) 0.795 −0.274 (0.302) 0.760 −0.333 (0.313) 0.717 −0.180 (0.336) 0.835

JHS −0.148 (0.149) 0.862 −0.201 (0.165) 0.818 −0.120 (0.176) 0.887 −0.139 (0.184) 0.870
RSHS −0.095 (0.151) 0.909 −0.118 (0.168) 0.889 −0.049 (0.177) 0.952 −0.099 (0.183) 0.906
PHS −0.306 ** (0.148) 0.736 −0.412 ** (0.164) 0.662 −0.435 ** (0.171) 0.647 −0.460 *** (0.178) 0.631
ID3 0.067* (0.039) 1.069 0.048 (0.043) 1.049 0.062 (0.045) 1.064 0.061 (0.047) 1.063
ID4 0.219 ** (0.109) 1.245 0.246 ** (0.119) 1.279 0.271 ** (0.125) 1.311 0.236* (0.135) 1.266

INFC1 0.027 (0.086) 1.027 0.044 (0.105) 1.045

INFC2 (Ref. foreign-owned)
State-owned 0.008 (0.183) 1.008 −0.035 (0.224) 0.966

Privately-owned −0.094 (0.133) 0.910 −0.141 (0.160) 0.868
INFC3 −0.088 (0.176) 0.916 −0.097 (0.213) 0.908
INFC4 0.060* (0.031) 1.062 0.091 ** (0.039) 1.095
INFC5 0.179 *** (0.049) 1.196 0.156 ** (0.065) 1.169
INFC6 0.054 (0.036) 1.055 0.047 (0.045) 1.048
ITFC1 0.126 ** (0.058) 1.134 0.097 (0.065) 1.102
ITFC2 0.129 *** (0.049) 1.138 0.171 *** (0.054) 1.186
ITFC3 0.108 ** (0.055) 1.114 0.052 (0.062) 1.053
ITFC4 0.113 ** (0.055) 1.120 0.081 (0.061) 1.084
NFR1 0.126 ** (0.060) 1.134 0.039 (0.064) 1.040
NFR2 0.072 (0.050) 1.075 −0.004 (0.054) 0.996
NFR3 0.056 (0.063) 1.058 −0.028 (0.068) 0.972
NFR4 0.118* (0.067) 1.125 0.117* (0.071) 1.124
NFR5 0.212 *** (0.052) 1.236 0.214 *** (0.054) 1.239
Y = 1 −0.722* (0.381) 0.486 −0.206 (0.346) 0.814 −0.067 (0.348) 0.935 1.404 ** (0.545) 4.071
Y = 2 0.092 (0.374) 1.096 0.612* (0.337) 1.844 0.759 ** (0.337) 2.136 2.251 *** (0.540) 9.497
Y = 3 0.868 ** (0.373) 2.382 1.480 *** (0.335) 4.393 1.666 *** (0.336) 5.291 3.227 *** (0.543) 25.204
Y = 4 1.500 *** (0.374) 4.482 2.156 *** (0.339) 8.637 2.357 *** (0.341) 10.559 3.965 *** (0.550) 52.720

χ2 43.270 *** 64.194 *** 73.830 *** 116.703 ***
Pseudo R2 0.063 0.111 0.135 0.212

Test of parallel lines χ2 = 56.25 (p = 0.121) χ2 = 49.078(p = 0.072) χ2 = 50.847 (p = 0.097) χ2 = 74.683 (p = 0.391)
Pearson chi-square 1058.018 (p = 1.00) 1471.755 (p = 1.00) 1723.709 (p = 0.997) 1843.82 (p = 0.924)

Note: Standard errors are in parentheses. ***, **, and * indicate significance at the level of 0.01, 0.05 and 0.1, respectively. OR = odds ratio. JC = junior college and above; PS = primary
school and below; JHS = junior high school; RSHS = regular senior high school; PHS = professional high school or technical secondary school.
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All six of the variables concerning the factor “firm attributes and skill preference” are involved
in Model I. The overall fitting degree is good (χ2 = 43.279, p < 0.01), which shows that this factor has
a significant effect on RUMWs’ skill accumulation. Specifically, INFC4 and INFC5 have significant
positive correlation under the levels of 0.1 and 0.01. They represent “on-the-job training inside the
firm” and “encouragement of learning by doing”, respectively, and are the incentives for firms to
promote RUMWs’ skill accumulation. It also proves that H1 is tenable, namely, that the skill-oriented
preference of a firm is positively correlated with RUMWs’ skill accumulation. However, INFC1, INFC2,
INFC3 and INFC6 do not show significant correlation with the dependent variable. INFC1, INFC2
and INFC3 represent the size, the ownership and the trade of firms respectively, indicating that these
characteristics of firms do not have a significant impact on RUMWs’ skill accumulation.

All four variables concerning the factor “collective efficiency” are involved in Model II.
The chi-square value is 64.194 under the level of 0.01 of the ordered logistic regression equation,
which means that the whole equation is significant. The four variables present significant positive
correlation with RUMWs’ skill accumulation. ITFC1 and ITFC2 present significant positive correlation
under the levels of 0.05 and 0.01, and they represent “inter-firm cooperation” and “inter-firm
competition”, respectively, indicating the inter-firm relationship significantly promotes RUMWs’
skill accumulation. When firms compete for technical workers, RUMWs will have more motives to
enhance their vocational skills; moreover, abundant firms in the same sector can conduct economic
and technical cooperation to benefit the flow of different kinds of knowledge and skills among firms
and to further increase the opportunities of RUMWs to learn skills. It proves that H2 is tenable,
that the collective efficiency among local firms is positively correlated with the skill accumulation of
RUMWs. ITFC3 and ITFC4 also present significant correlation under the level of 0.05, which means
that more job opportunities and the higher local skill demand as a result of geographical agglomeration
of firms in the related sectors contribute to RUMWs’ skill accumulation; in other words, external
economies and consistency in demand for higher-skilled labor in the local labor market promote
RUMWs’ skill accumulation.

All five of the variables concerning “accessibility non-firm institutions” are involved in Model III,
and the ordered logistic equation is significant as the chi-square value is 73.830 under the level of 0.01.
NFR1, NFR4 and NFR5 present significant positive correlation under the level of 0.05, 0.1 and 0.01,
respectively, indicating that the non-firm institutions including the public cultural facilities, VTOs and
fellow townsman communities, help RUMWs accumulate vocational skills. However, NFR2 and NFR3
fail to pass significance testing. Local governments are very concerned with the employment and skill
accumulation of local residents, while paying little attention to RUMWs, so the skill accumulation of
RUMWs does not actually benefit much from local incentive policies. As NGOs are still in development
in the two research areas, few RUMWs could benefit from such organizations. In general, Model III
proves H3 is tenable, namely, the accessibility of local non-firm institutions is positively correlated
with RUMWs’ skill accumulation.

The control variable “regional factor” is significant under the level of 0.05 in Model I, II, III,
and its regression coefficients are positive in each model. Since the measurement of this index takes
Suzhou as a benchmark, it means regional difference is significant and RUMWs’ skill accumulation
in Yuhuan is higher than that in Suzhou. The results of the questionnaire survey also prove this
point: 261 respondents consider that their skills are significantly improved (the average assignment of
skill improvement is ≥4), making up 53.2% of the total respondents. This ratio in Yuhuan is 62.1%,
much higher than that in Suzhou (only 43.4%). Conversely, 114 respondents believe that their skills are
not significantly improved (the assignment of skill improvement is ≤2), making up 23.2% of the total
respondents. This ratio in Yuhuan is 17.9%, significantly lower than that in Suzhou (28.9%).

ID1, a control factor related to “individual factors”, has no significant effect in Model I, II and III,
indicating that gender has no significant effect on RUMWs’ skill accumulation. In addition, the ID3 is
only significant at the level of 0.1 in Model I, and has no significant effect in Model II and III, meaning
that the length of service is not an important factor affecting RUMWs’ skill accumulation. The variable
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“professional high school or technical secondary school” of ID2 are significant at the level of 0.05,
and its regression coefficients are negative, as the variable “junior college and above” is a reference.
This result indicates that the RUMWs whose education level is junior college or above would have
more improvement on vocational skills than those whose education level is professional high school
or technical secondary school. Although other education levels do not show significant correlation,
the significant effect of “professional high school or technical secondary school” indicates that the
education level before migrant work of RUMWs actually influences their skill accumulation during
their migrant work. The ID4 is significant at the level of 0.05 in the three models, and its regression
coefficients are positive. Since the measurement of this index takes “choosing the firm you work
in for other reasons” as a benchmark, this result indicates that improving skills as the main reason
for RUMWs’ job hunting significantly facilitates their skill accumulation in the firm they worked in.
In other words, RUMWs’ self-selection has a significantly positive effect on their skill accumulation.
However, only about 30% of the total respondents viewed skill accumulation as the most important
reason to accept the current job opportunity in the questionnaire, 14% lower than the top reason,
“for more income”.

In Model IV, all variables are involved in the regression model, and the whole equation is
significant as the chi-square value is 116.703 under the level of 0.01. Eight of 20 variables, RG, ID2, ID4,
INFC4, INFC5, ITFC2, NFR4, and NFR5, show significant correlation with RUMWs’ skill accumulation.
These eight significant variables are also significant in Model I, II, and III, whereas the other five
variables, ID3, ITFC1, ITFC3, ITFC4 and NFR1, which present significant correlation in Models I, II,
and III, fail to pass significance testing in Model IV. Among these seven significant variables, RG, NFR5,
ID4, ITFC2, and INFC5, belonging to regional factor, accessibility of non-firm institutions, individual
factors, collective efficiency, and firm attributes and skill preference, respectively, are the top five
factors influencing RUMWs’ skill accumulation, and their odds ratios are 1.433, 1.239, 1.266, 1.186,
and 1.169 respectively. Compared with intra-firm factors, local non-firm institutions (especially local
fellow townsman communities) and inter-firm co-competitive relationship contribute more to the
RUMWs’ skill accumulation. It implies that the “place” as a space of various kinds of relationships has
an important role in the RUMWs’ skill accumulation besides the economic entities themselves.

5. Conclusions and Discussion

International economics literature is very concerned with the relationships between international
activities, innovation, and labor’s skill upgrading in LDCs. However, individual workers’ skill
accumulation/upgrading is rarely considered and the discussion of unorganized labor, especially
migrant workers outside the mainstream labor market is still insufficient. Focusing on RUMWs,
unorganized laborers, this paper takes China, a developing country undergoing economic transition
from “Made in China” to “Create in China”, as an example to explore the factors influencing their
skill accumulation. Unlike the extant literature on skill upgrading, which generally focuses on the
effects of global activities, this paper concerns itself with the effects of localization on laborers’ skill
accumulation in the context of globalization by using an analytical framework based on international
economics literature and industrial clusters research, and goes beyond the view of national institutional
barriers concerning household registration in China. It explores different regions inside a country
instead of looking at that country as a whole, and rather than standing on the demand side, takes
the perspective of individual laborers. It adopts a broad viewpoint containing intra-firm skill-biased
strategy (as a response to intense competition), inter-firm relationships, and accessibility of local
non-firm organizations. In particular, it finds that inter-firm relationships, representing collective
efficiency of local value chains, are beneficial in promoting RUMWs’ skill accumulation and in
maintaining the sustainability of local development, which is seldom mentioned in the extant literature.
Additionally, the place itself, as a synthesized space of labor-management relations inside a firm and
inter-organization relations, exerts an influence on and causes regional differences in RUMWs’ skill
accumulation. These findings contribute to a deeper understanding of how to sustain or reshape
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competitive advantage through the improvement of workers’ skill accumulation, and suggest that
collective coordination and efficiency of local production systems (rather than that of the local value
chain mentioned above) should be taken into account for designing and implementing regional
skill-upgrading-related policy.

This research also draws some conclusions. Firstly, firms’ skill-oriented preferences, which are
concerned with employees’ skills and innovation ability and stimulate them to learn with initiative,
have a significant influence on RUMWs’ skill accumulation. Secondly, collective efficiency, based
on the co-competitive relationship between local firms, has a significant influence on RUMS’ skill
accumulation. That is to say, the more intensive interactions between local firms are, the more learning
opportunities and knowledge spillovers occur to promote skill accumulation for RUMWs. Thirdly,
the accessibility of local institutions and favorable policies is beneficial for RUMWs to improve skill
accumulation. In particular, training programs from local VTOs and mutual learning inside the local
communities of RUMWs are two important channels of skill accumulation. Furthermore, RUMWs’
skill accumulation of labor in Yuhuan is higher than that in SIP, which demonstrates the importance
of place as a synthesized space of multiple factors. In addition, although local firms in the two areas
have directly or indirectly engaged in international trade, it does not show the significant effects of
globalization on RUMWs’ skill accumulation mentioned in the extant literature, and also shows no
significant difference in skill accumulation between foreign and private firms.

However, this paper suffers from the following defects. Firstly, variable selection and connotation
definition in the questionnaire should be further improved. For example, standards in the three aspects
are set up in the paper to assist the respondents in measuring “skill improvement” in a quantified way.
However, there exists a certain degree of subjectivity. Some variable’s measurements, especially those
concerning firms’ international activities or global relationships, are quite rough, and do not consider
some important aspects, such as imported advanced machinery, and the amount of imports and
exports. The two relevant independent variables (firm ownership and international trade) not showing
significance to skill accumulation could be caused by this. The depiction of inter-firm relationships
fails to subdivide into relations with the upper and lower streams of the value chain and peer firms,
respectively. Secondly, the research focuses on RUMWs in the manufacturing industry and the findings
should be further tested in other sectors. For example, the positive influence of the “regional factor”
in Suzhou is less than that in Yuhuan, which is confirmed in the latest communication with local
experts in Suzhou. However, it has also been learned that the service quality and personnel quality
of tertiary industries in Suzhou have been quickly improving due to the influx of abundant foreign
investments and the effect goes far beyond the manufacturing industry. In addition, the questionnaires
were issued in two areas, and the number of large firms involved in effective questionnaires is still few.
The research findings should be verified in other regions and through an increase in sample coverage.
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