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Abstract

This paper analyses the nature and extent of managerial knowledge spillovers from foreign direct
investment through the diffusion of modern management practices and provides the first empirical
evidence regarding their size and transmission mechanisms using establishment-level panel data from
the UK. The paper finds that there are significant vertical and horizontal spillovers of management
practices from foreign to local firms. The analysis suggests that vertical spillovers within supply chains
are the most effective transmission channel. However, we have not find robust evidence suggesting the

reverse spillovers of management practices from local to foreign firms.
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l. Introduction

The impact of foreign direct investment (FDI) on host economies has long been of interest to academics and
policy-makers. FDI is expected to bring a bundle of capital, technological and managerial skills to the host
countries and to benefit their economies by enhancing productivity as well as creating more job
opportunities. Given the nature of knowledge as a public good, positive externalities or “spillovers” from
FDI are often expected to be the most important channels for the dissemination of advanced knowledge to
local firms (eg. Blomstrom, 1989). Managerial knowledge transfer to local firms via FDI is widely regarded
as one of the most important benefits of FDI for host economies (Dunning, 1958; Lall, 1992; Buckley et al.,
2002). However, despite the importance of managerial knowledge spillovers and the huge volume of
literature on various forms of spillovers from FDI', our understanding of managerial knowledge spillovers
from FDI to local firms is limited. Empirical evidence in this respect is scarce except some case study
evidence of intra-firm transfer of human resources management (HRM) practices within foreign subsidiaries.
The empirical literature on knowledge spillovers from FDI has been focusing mainly on technological
knowledge. Knowledge is often measured by number of patents, sales of new products, or expenditure on
research and development (eg. Branstetter, 2006; Singh, 2007; Afion Higén, 2007; Driffield and Love, 2007;
Girma and Gorg, 2007; and Mancusi, 2008). Some studies attempt to infer knowledge spillovers indirectly
by estimating the change in productivity of domestic firms as a result of increasing foreign share in total
output, employment or assets in the industry or region (eg. Aitken and Harrison, 1999; Hejazi and Safarian,
1999; Buckley et al., 2002; Driffield and Girma, 2003; Javorcik, 2004). However, productivity effects of FDI
can result from several possible sources, including technological and managerial knowledge transfer and

spillovers as well as competition effects.

On the other hand, the research on managerial knowledge transfer from FDI is mostly based on case study
evidence of intra-firm knowledge transfer. A seminal work by Dunning (1958) investigated intra-firm

transfer of managerial techniques in the subsidiaries of US multinationals in the UK through 205 case

' There have been an increasing number of empirical studies regarding the spillover effects of FDI on host
economies through various channels such as productivity, knowledge, technology, export, and wage
spillovers. Empirical evidence on this subject is, however, mixed. For surveys of the literature on spillovers
from FDI see Blomstrom and Kokko (1998) and Gorg and Strobl (2001).



studies. Dunning examined managerial techniques in production planning and budgetary control, sales and
distribution, labour selection and training, the wage system, and purchasing techniques in existing UK firms
following investment by US capital. This research found that US direct investment had influenced
managerial techniques in some of these firms to different degrees. The recent literature has been confined to
human resource management in the subsidiaries of multinational enterprises (MNEs) (eg. Gamble, 2003;
Beechler and Yang, 1994; Child et al., 2000). It is found that the country of origin, international strategy,
method of foundation, dependence on local inputs, presence of expatriates, and the extent of communication
with the parent have a significant impact on the selection of HRM practices in the subsidiaries (Bjorkman et
al., 2007; Mabey, 2008; Rosenzweig and Nohria, 1994). These studies, again, focus on intra-firm transfer of
HRM practices within the subsidiaries. Therefore, despite the huge volume of literature on various forms of
spillovers from FDI and some case-study evidence of intra-firm transfer of HRM practices within foreign
subsidiaries, our understanding of managerial knowledge spillovers from FDI to local firms is limited and

empirical evidence is scarce. There is a significant gap in the literature regarding these issues.

This paper aims to contribute to the literature by making the first attempt to analyse the nature and extent of
managerial knowledge spillovers from FDI and empirically test their existence, size and transmission
mechanisms through the diffusion and adoption of management practices. The empirical analysis is based on
data from a national UK survey at the establishment-level in 1998 and 2004. Focusing on a developed
country is an appropriate starting point for the study of managerial knowledge spillovers because the
endowment of human capital, the developed corporate management system and relatively small cultural
distance make it easier for foreign management practices to be accepted and absorbed by local firms. The
UK provides a worthwhile case study given the high degree of openness of its economy. Empirical evidence
from this study suggests that there are significant vertical and horizontal spillovers of managerial knowledge
from foreign to local firms. Vertical spillovers through supply chains are found to be the most effective
channel. However, we have not found evidence suggestion significant reverse spillovers of practices from

local to foreign firms.



The paper is structured as follows: Section II sets up the theoretical framework of managerial knowledge
spillovers. Section III discusses the data, measurement and model of the present study. Section IV presents

the empirical results on practices spillovers. Section VI concludes.

1. Theoretical framework

Knowledge spillovers take place when the multinational firm ‘cannot capture all quasi-rents due to its
productive activities or to the removal of distortions by the subsidiary’s competitive pressure’ (Caves, 1974).
They may affect the production performance of local firms in the same industry as well as of those which are
located in the same region as the MNEs. Technological and managerial knowledge are the two major types
of knowledge embedded in foreign direct investment. Managerial knowledge, including the current
endowment of managerial intellectual property of a firm and its managerial and organisational practices,
plays an important role in determining the productive efficiency of a firm and hence its competitive
advantage (Teece and Pisano, 1994). It covers all aspects of the management of the firm, ranging from
strategic planning and decision making to human-, financial- and information-resource management as well
as operations and marketing management. Some managerial knowledge is tacit and imperfectly imitable;
other forms of managerial knowledge such as the majority of management practices can be codified and are

hence transferable.

Management practices are routines for the various practical management operations that a firm or
organisation adopts. Examples of management practices include just-in-time, total quality management,
kanban management and lean production as well as stock-option schemes and performance-related pay.
There is a substantial literature in management studies and economics which suggests a significant positive
association between various advanced management practices and business performance”. Differences in the
adoption of targeting, monitoring, incentive and operational management practices are found to be a
significant factor explaining cross-country productivity differences (Bloom and Van Reenan, 2007). More

importantly, success in the adoption of one set of practices can heavily depend on whether other

2 See Fu, et al. (2007a) for a survey.



(complementary) practices are in place (Whittington et al., 1999; Fu, et al, 2007a). A cluster of
complementary HRM practices is found to have greater effects on productivity than that of any individual
practice (Ichniowski et al., 1997). These clusters are identified in the literature as high performance HRM
practices (Huselid, 1995), high involvement practices (Bryson et al., 2005) and just-in-time practices (Callen
et al., 2000; Brox and Fader, 2002; Kaynak and Pagan, 2003). These clusters are all found to contribute
positively to the productivity and business performance of firms. Moreover, these clusters of practices can be
complementary to each other and can enhance a firm’s performance more than if used in isolation (Fu et al.,
2007). The introduction (absence) of any one set of management practices may reinforce (weaken) the
effects of the others. For example, the effectiveness of incentives is subject to the introduction of other
human resource management practices such as effective target, monitoring and appraisal management
practices. The strength of the impact of operations management practices on productivity is also moderated
by the introduction of complementary practices such as targeting, monitoring and skills management
practices. The resulting “systems” of management practices, when successfully implemented, create a unique
source of competitive advantage for a firm. In this study, following existing literature discussed earlier, we
define these productivity enhancing management practices as high performance management practices
(HPMP). Since advanced managerial techniques are often regarded as a major source of the ‘ownership’
advantage of MNEs (Dunning, 1980; Cantwell, 1991; Ngo et al., 1998; Bartlett et al., 2002), those MNEs are

therefore likely to have adopted more high performance management practices than local firms.

Most management practices can be codified and are more transferrable than tacit knowledge. Unlike tacit
managerial knowledge (which has to be developed over time) most codified management practices can be
learned through management education and training or imitation, although the degrees of adoption and
effectiveness of implementation depends on each firm’s capability in assimilation and adaptation. As the
relative transferable component of managerial knowledge, management practices are likely to spill over from
MNEs to indigenous firms. Such spillovers are widely regarded as one of the most important benefits of FDI
for host economies (Dunning, 1958; UNCTAD, 1995). Management knowledge may spill over from foreign
to indigenous firms through several channels. One of the mechanisms is the demonstration effect. The

advanced management practices used by MNEs in their management can be known to their competitors,



suppliers and clients through demonstration-by-implementation and word-of-mouth, and can then be imitated
by these competitors, suppliers and clients. The Chinese banking sector is one such example. When
multinational banks entered the Chinese market, their modern management practices in human resource and
marketing management had strong demonstration effects for local banks (Fu, 1999). A collection of studies
on the Americanisation of European business also suggests that MNEs played significant roles in
disseminating management know-how across national borders by acting as successful examples in Europe

(Kipping and Bjarnar, 1998).

The second channel for managerial knowledge spillover is the movement of labour from foreign to local
firms. Most MNEs invest in labour through training to implement their management practices effectively and
improve their own productivity. Although the volume and quality of training by MNEs is uneven and
depends greatly on factors such as economic sector, qualifications of the available indigenous manpower and
local training policies, with the increasing indigenisation of the workforce in MNEs, there is an increase in
the number of local employees who receive managerial training (ILO, 1981; Gershenberg, 1994). When the
trained employees move from foreign to indigenous firms for various reasons (eg. higher payment or senior
management position offered by indigenous firms), they carry with them new management practices which
they acquired in foreign firms. This could be the most important channel for spillovers (ILO, 1981; Almeida
and Kogut, 1999; Djanko and Hoekman, 2000; Fosfuri et al., 2001). The movement of labour not only
provides a one-time transfer of information but may also facilitate the transfer of capabilities, allowing
further knowledge-building (Kim, 1997). All this suggests the possible existence of horizontal knowledge
spillovers within the same industry. Of course, competitive pressure from foreign firms may also induce

local firms to adopt HPMP to increase competitiveness. Therefore we have the following:

Hypothesis 1 (Horizontal spillovers): The greater the adoption of HPMP in MNEs, the greater the adoption

of HPMP by local firms in the same industry.

Moreover, the linkages discussed above also suggest that possible vertical knowledge spillovers may take

place within the supply chain. In addition to unintended leakage of knowledge through demonstration effects



and labour movement, MNEs may purposely transfer relevant knowledge to their suppliers or customers. On
the one hand, they may transfer relevant knowledge to their suppliers in order to improve product quality and
reduce production costs. On the other hand, they may also be asked to provide management training as a
contractual requirement attached to the sales contract or demonstrate their advanced management practices to
assure customers of the quality of their products and services. Such inter-firm linkages within the supply
chain are found to be a critical mechanism for the exchange of tacit knowledge (Saxenian, 1991). It provides
an effective channel for spillovers of management practices, especially for supply chain management, quality
management and marketing management. All this gives rise to vertical spillovers of management practices

through forward and backward linkages. Based on the above discussion, we have the following:

Hypothesis 2 (Vertical spillovers): The greater the adoption of HPMP in the MNEs in the upstream or
downstream industries, the greater the adoption of HPMP by local firms through forward and backward

linkages.

On the other hand, recent studies find an asymmetry of knowledge spillovers between MNEs and host
country firms. Using patent citation data, Singh (2007) discovers significant knowledge outflows back from
the host country to foreign MNEs in addition to the knowledge inflows from foreign MNEs to local firms.
This is particularly the case in technologically advanced countries where knowledge outflows to foreign
MNEs greatly outweight knowledge inflows. Reverse technology spillovers from domestic to foreign firms
are found in the R&D intensive sectors in the UK (Driffield and Love, 2003). Kafouros and Buckley (2008)
find that net R&D spillovers from MNEs vary depending on the technology opportunities, firm size and
competitive pressure a firm faces. Since local firms have the best knowledge of local culture, and foreign
firms are likely to adapt to local culture and conditions in order to create the best practice for the specific
location, the actual usage of management practices of foreign firms will be informed or affected by the
management practices adopted by local firms. Therefore, reverse spillovers from local firms to MNEs is also

likely to occur with regard to managerial knowledge. We hence suggest



Hypothesis 3 (Reverse spillovers): The adoption intensity of a cluster of management practices by the
foreign firms will be positively associated with the adoption intensity of these practices in the local firms in

the same region, the same industry or their up- and down-stream industries.

I11. Model, Data and methodology

Model
We start from the following basic adoption model for management practices:

MPD =o0y+aX +e¢ @8
where MPD is adoption intensity of management practices measured by the weighted index of HPMP
adoption. X is a vector of variables that affects a firm’s decision on the adoption of management practices.
The control variables (X) include firm size, size of company group, human capital, market competition, and a

vector of industry dummies.

The intra-firm managerial knowledge diffusion is examined using equation (2) by testing whether foreign
ownership has a significant impact on a firm’s adoption intensity of management practices. A dummy
variable for foreign ownership (FDI), which equals 1 for firms with 50-100% foreign ownership, is then
introduced as one of the explanatory variables to determine whether foreign firms adopt more management
practices when firm specific characteristics are controlled:

MPD = qy + aX + BFDI + ¢ )

Managerial knowledge spillovers are modelled following the standard approach used to test R&D or
technology spillovers from FDI by including a foreign managerial knowledge variable into the model of
management practices adoption (Caves, 1974; Jaffe, 1989; Coe and Helpman, 1995). Specifically, we test for
managerial knowledge spillovers from foreign to indigenous firms by examining whether the intensity of
HPMP adoption in indigenous firms is affected by the adoption intensity in foreign firms in the same
industry and region and in their upstream and downstream industries. Therefore, in a similar manner to

Javorcik (2004), we test for spillover effects using:
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where MPD, is MPD of local firms and MPy,i.oma represents the horizontal HPMP spillovers variable
measured by industry average of MPD of foreign firms in each of the 15 SIC (UK92) 2-digit industries”.
Intra-regional spillovers are measured by the average of MPD of foreign firms in the same region in which
the firm is located. Following Javorcik (2004), MPguciwara 1S used to proxy the foreign managerial knowledge
spilled over from foreign firms in downstream industries to domestic firms in sector j through backward

linkage. This variable is intended to capture the extent of potential contacts between domestic supplier and

MNE customers. It is defined as:

Mf)backward = Z a_/k MPHorizontal (4)
ifk#j

where « is the proportion of industry j’s output supplied to sector k for intermediate consumption taken

from the UK Input-Output matrix at the two-digit SIC level for the years 1998 and 2003.

MPrppara 1 used to proxy the foreign managerial knowledge spilled over from foreign firms in upstream
industries to domestic firms in sector j through forward linkage. It is defined as the weighted average of

management practices adoption in upstream (or supplying) industries as:

MPﬁnward = ZG‘/pMPHorizontal (5)

ifp#]j
where o, is the share of inputs purchased by industry j from industry p in total inputs sourced by industry j

taken from the corresponding UK Input-Output matrix. This variable intends to capture the extent of

potential contacts between domestic buyer and MNE supplier.

3 Industries are classified at SIC (UK92) 2-digit level. To avoid a large number of industry dummies, some
manufacturing industries are grouped into one sector: for example, industries in the food, textile, apparel,
paper and printing sectors are collated into the ‘light industries sector’. In total, there are 15 industry
dummies, including food products, textile, wood & printing, chemical, plastic and fuel, metals & machinery,
office and ICT equipment, transportation, other manufacturing, electricity & gas, construction, wholesale &
retail, hotels & restaurant, transport & communication, financial services, business services, and other
services.



Turning to the firm specific control variables, firm size (FS), measured by the total number of full-time
equivalent employees, is expected to have a positive impact on the intensity with which modern management
practices are used. This is because larger firms have greater demand for management with respect to both
scope and intensity. They also have greater capacity to introduce and implement new management practices
(Battisti and Iona, 2007). The size of the company group (GS) may also affect the adoption of management
practices in a workplace as recent research suggests that the adoption decision of a certain management
practice is usually made at the top management level in the headquarters of the firm. Workplaces that belong
to a larger company group are likely to introduce more management practices. Human and technological
capital (HC) of the firm, proxied by percentage of technical staff, is expected to show a positive impact on
the intensity of adoption of management practices. This is because a better educated workforce can be
expected to be more open to advanced management practices. Competition pressure (COMP), proxied by a
dummy equalling 1 for firms that report “many competitors” for their products and services and O for the
others, is another important driver of adoption of new management practices. Intensive competition in the
market may put strong pressure on a firm to adopt effective management practices to reduce production

costs, motivate employees and therefore enhance its competitiveness (Bloom and Van Reenen, 2007).

There is a methodological issue here regarding the possible industry-level co-occurrence of managerial
practices. In other words, the linkage between adoption intensity of HPMP in local firms and that in foreign
firms in the same industry may arise from the fact that usage of HPMP is more common in some industries
than in others. In order to ensure that the estimated coefficients indicate real spillover effects and not simply
the presence of common industry drivers, a vector of 14 industry dummies at SIC 2-digit level (SEC) are
included in the model to control for industry specific effects. This measure serves as a double filter as
industry effects have already been reduced in the synergetic adoption index. The empirical model for

managerial knowledge spillovers is, therefore:

MPD, = ¢+ BMF, _
+0,COMP + 6,SEC + ¢

| + BMP

forwa

L+ BMP,.. . +8,SIZE + 8,GroupSIZE + 5,HC

orizonta

(6)
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In view of the high correlation between the various spillover variables, especially between forward and
backward spillover variables®, we enter them into the regression alternatively to avoid the multi-colinearity

problem.

Data

The data used for this study is collected from the 1998 and 2004 Workplace Employment Relations Survey
(WERS), a national survey of workplaces in Britain with five or more employees and which covers most
industries in both the manufacturing and services sectors in the economy. The sampling frame used for
WERS was the Inter-Departmental Business Register (IDBR) which is maintained by the Office for National
Statistics (ONS). It covers firms in all manufacturing and services industries in all eleven administrative
regions in England, Scotland and Wales. A detailed description of the survey and sampling framework for
WERS is reported in Forth and McNabb (2007). The survey contained both a 2004 cross-section and a 1998-
2004 panel element. The 1998 to 2004 Panel Survey was conducted in a random sub-sample of these
workplaces which had participated in the 1998 survey, had continued to be in operation throughout the six-
year period, and had employed at least 10 employees. The achieved sample of the panel survey consists of
956 workplaces (1,912 observations), representing a response rate of 77 percent. After deletion of
observations with itemised missing values, the cleansed panel sample consists of 1,079 observations,
including 853 observations of local firms and 226 observations of wholly foreign-owned or foreign-
controlled joint ventures. Since panel data has the advantage of capturing dynamics over time and is regarded
as most appropriate to the determination of the true extent of productivity spillovers (Gorg and Strobl, 2001),
we use the panel data as the main dataset for the tests of knowledge spillovers and their productivity effects.
The 2004 cross section is used to provide supplementary information on the gap between foreign and local

firms”.

* The correlation coefficients between forward and backward spillover variables are 0.784 and 0.813 for the
factor weighted index and the synthetic weighted index, respectively.

> The final sample with respect to the management interview in the cross section consists of 2,295
workplaces, representing a response rate of 64 percent. The cleansed sample of the cross section consists of
1,690 workplaces including 210 wholly foreign owned and 166 foreign controlled joint ventures with 50-
100% of equity share owned by foreign investors, accounting for 12.4% and 9.8% of the sample population,
respectively.
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Measurement

One challenge for this study is the measurement of the managerial knowledge. Managerial knowledge is
multi-faceted and cannot easily be quantified. There is little prior work on the quantitative measurement of
this type of knowledge. In the literature on multinational enterprises, management skills are often proxied by
the ratio of managerial staff to total number of employees (Caves, 1974; Dunning, 1980; Saunders, 1982).
However, this method suffers from the problem that the richness of managerial knowledge and skills varies
between individuals and different management skills have different effects. In this study, we focus on

management practices, an important and transferable component of managerial knowledge.

Most of the literature measures management practices using indicators for each individual practice. This
method has a serious limitation in its failure to capture the importance of joint adoption and the synergetic
effects of complementary practices. As discussed earlier, management practices have a distinctive feature
given the strong synergetic effects between complementary practices. Joint adoption of a cluster of
complementary practices may generate greater effects than the adoption of individual practices. Accurate
measurement of the adoption of management practices should capture this important aspect. An alternative
method of measurement is the scoreboard approach which gives a score to each managerial practice and
sums them up to provide an overall score. However, this method assumes that the productivity enhancing

effects (weights) of each practice are the same, which is over-simplistic.

A widely used method in the management literature is a weighted index estimated directly using factor
analysis of all the identified high performance management practices. This method summarises the variations
in a set of practices into a few factors. Each factor is a linear combination of the variables under study with
different factor loadings (weights) attached to these variables. This approach reflects, to a certain extent,
clusters of complementary management practices. It lets the data speak for itself: the weights assigned to
each of the practices are determined by the prevailing pattern of practice adoption in the sample rather than

that of the high performance practices.
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In this paper we use a synthetic weighted index of HPMP adoption intensity following the theory and
methods developed by Arora and Gambardella (1990) and Battisti and Iona (2009). This method has the
advantage that synergetic effects of complementary practices are purposely estimated and incorporated into
the index. The theoretical consideration underlying this method is that firms take into account the synergetic
effects from joint adoption of complementary practices in their adoption decision. This synergetic effect of
joint adoption of complementary practices within one practice cluster is reflected in the residuals of the
adoption model having controlled for some of the specific characteristics of firms. This information is then
used to construct a weighted index as a synthetic indicator of joint adoption of different clusters of practices
for each firm. In practice, standardised residuals are obtained for each adoption equation of different practice
clusters. The residual variance covariance matrix is used to capture the synergies in joint adoption of
different clusters of practices. Then, we linearly transform the matrix to obtain a reduced form representation
that accounts for the largest part of the heterogeneity of the joint use. Factor Analysis of the residual variance
covariance matrix is used to estimate the weights for the linear combination. As a final step, a weighted

synergic index is therefore of the form:
Wl =Y 3MP, (7)

where A is the weight of each cluster of management practices, estimated as the factor loading of the first
factor that captures the largest variation in the residual variance covariance matrix. MP is the adoption
intensity of each practice cluster measured by the number of individual practices adopted in each cluster. It is
argued that such an index reflects the three dimensions of the adoption status, namely: whether adopted, the
intensity of adoption (the intensity of use of each set of practices) and the extent of the synergistic effects
derived from joint adoption (Battisti and Iona, 2009). By including industry dummies and firm size as
explanatory variables in the basic adoption regression, industry specific effects and firm size effect are
removed from the residuals. Therefore, the possibility of industry-level co-concurrence of HPMP adoption is
greatly reduced in the estimated weighted synthetic index. The possible effect of size is reduced in the same

manner.
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In this research, we focus on 17 high performance management practices. Following Bloom and Van Reenen
(2007), these practices are classified into three categories, namely targeting and monitoring practices (TMP),
incentives and skills management (ISMP), and operations and communications practices (OCMP). Details of
these practices are given in Table 1. Such a classification is chosen on the grounds that these three sets of
management practices are crucial to the organizational architecture of a firm. Evidence from the literature
has demonstrated that these clusters of practices can be complementary and that joint adoption has greater
productivity effects than single adoption (Fu et al.,, 2007). For example, monitoring performance via
appraisals, setting clear targets in line with the establishment’s strategy, providing rewards and incentives,
are all expected to increase employees’ motivation and productivity. We regress the adoption intensity of
each 