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Abstract:

This paper is based upon the assumption thatdiofitability is determined by its degree
of diversification which in turn is strongly relateto the antecedent decision to carry out
diversification activities. This calls for an emipal approach that permits the joint analysis of
the three interrelated and consecutive stageseabvirall diversification process: diversification
decision, degree of diversification, and outcomediversification. We apply parametric and
semiparametric approaches to control for sampleceh and endogeneity of diversification
decision in both static and dynamic models. Aftemtoolling for industry fixed-effects,
empirical evidence from firm-level data shows tdatersification has a curvilinear effect on
profitability: it improves firms’ profit up to a pot, after which a further increase in
diversification is associated with declining penfance. This implies that firms should consider
optimal levels of product diversification when theypand product offerings beyond their core
business. Other worth-noting findings include:f&gtors stimulating firms to diversify do not
necessarily encourage them to extend their diveasibn strategy; (ii) firms which are endowed
with highly skilled human capital are likely to sessfully exploit diversification as an engine of
growth; (iii) while industry performance does noflience profitability of firms, it impacts their
diversification decision and degree.

Keywords: Diversification; Firm performance; panel data; sdanselection; parametric and
semiparametric models.
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1. Introduction

What determines the optimal boundaries of the faonoss industries? How does a firm
expand from its core business into other productketa? These questions have raised
substantial research interests from the initiatllaark articleThe Nature of the Firnby Coase
(1937) and booK'he Theory of the Growth of the Fitoy Penrose (1959). Since then, different
theories (resource-based view, transaction costn@gtheory, etc.) have been proposed to
explain firm diversification (Chandler, 1962, Berd975, Rumelt, 1974, Andrews, 1980). The
early industrial organization literature has argtieat no significant relationship exists between
diversification and performance, meaning that, whatering new markets, existing firms have
no special advantages (see, e.g., Gort, 1962, Adnd969, Markham, 1973). More recently,
researchers have shown that diversification geegnatultiple outcome directions depending on
the degree of relatedness of a firm’'s diversifimatactivities (Palich et al., 2000; Qian, 2002).
These studies share one common finding that therslfication/performance relationship
follows a non-linear pattern: they are positiveglated up to a point, after which a further
increase in diversification is associated with ohéef performance.

Notwithstanding this change of perspective, scisdt@ve so far mostly focused on the single
causal effect of degree of diversification relaesk on firms’ subsequent performance,
neglecting the whole diversification process thah$ involve in until the final diversification
outcome is recognized. The important questionuatinswered is therefore: why not all firms
engage in diversification activities or receive alfjupositive outcomes from their diversification
strategies? Exploration of antecedent factors deténg a firm’s likelihood to diversify as well
as how much it can diversify upon its green-ligatidion might lead to an answer.

First, we argue that it may not be appropriate nalyse the diversification/performance
relationship in a single-equation framework, sitices strongly related to the pre-determined
factors that induce firms to engage in diversifmat Thus, we investigate the whole
diversification process in three interrelated andsecutive equations: diversification decision
(what determines a firm to diversify?); diversiticea degree (once a firm decides to diversify,
what determines the degree of its diversificatielatedness?); and diversification outcome (how
does a firm’s diversification degree influenceptsfitability?). Since the three equations are by
nature interrelated, we take into consideration pussibility that their disturbances are
correlated, and thus, we need to be careful in singathe right estimation methodology given
the existence of unobservable characteristicsaffiett the three stages under study.

Second, we are aware that ANOVAs or cross-sectidgast squares regressions are
inadequate to study the relationship between dii@adon and performance, since these
methodological approaches treat the decision teerdify exogenously, i.e. firm-level and
industry-level characteristics as well as the iaflce of the external environment are implicitly
assumed not to have any effect on firms’ diveratfan strategies. Consistent with Maksimovic
and Phillips (2002) and Lang and Stulz (1994) ametigrs, who show that firm and industry
characteristics influence a firm’s decision to dsify, we take into account the sample selection
and endogeneity issues from correlated disturbamgespplying advanced parametric and
semiparametric estimation methods for both statid dynamic treatments of firm-level panel
data. Initially, sample selection will be testedlaorrected by four estimation approaches: the
standard Heckman’s two-stage method, the Vella §L3hd Wooldridge (1995) parametric
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approach, Heckman et al.’s (1998) kernel-basedemrsify score matching, the Semykina and
Wooldridge (2010) model. Each of these approachemployed in the first two stages: a binary
choice selection equation determining whether drthe firm diversifies, and then conditional
on its diversification decision, we observe its idegof relatedness to the firm’s core business;
subsequently, endogeneity of diversification degigecontrolled in the firm performance
equation, under the hypothesis that unobservedithdil-level and firm-level characteristics
might influence both firms’ diversification decisicand their subsequent profitability (given
their diversification decision and diversificatiolegree choice). For this purpose we apply the
GMM and Arellano-Bond (1991) difference GMM estimat approach for both static and
dynamic treatments.

Apart from the novelty of investigating the divdication/performance relationship in a
comprehensive three-stage process and controlingdlectivity and endogeneity issues with
advanced methodological approaches for firm-levahgb data, this work makes another
contribution as a pioneer in studying diversifioatactivities of firms in a transition country. We
argue that diversification can be a growth stratalgp for firms in transition countries. We rely
on the dataset of the whole population of firm8inh Duong, the most competitive province in
Vietnam after excluding state-owned and foreigméy which is extracted from the annual
enterprise survey of Vietham General Statisticsd¢ou

Key findings of the present study are: (i) factstsmulating firms to diversify do not
necessarily influence their diversification degteghe same extent of sign and magnitude; (ii)
firms with higher debt ratio are more likely to drgify and with stronger degree; (iii) export
firms have more opportunities to recognize divesatfon activities, but do not necessarily
diversify at stronger degree than non-export fir(hg; diversification has a curvilinear effect on
firm-level profitability: product diversificatiommproves firms’ profit up to a point, after which a
further increase in diversification is associatethvdeclining performance; (v) firms endowed
with highly skilled human capital are likely to sessfully exploit diversification as an engine of
growth; (vi) low industry profitability significahy stimulates firms to diversify into other
business sectors, but does not have any impatteanaverall performance.

The paper is structured as follows. Section 2 sunzes the theoretical discussion on
product diversification and its relationship to therformance of firms. Section 3 gives an
overview of the dataset that we use for this pafection 4 presents the operationalization of
variables adopted together with their descriptitatistics and correlation matrix. Section 5
develops the approach(es) that we apply to obtaal €mpirical estimation after relevant tests
for the existence of sample selection and endoger&ection 6 discusses the estimation results,
and finally, section 7 gives some concluding reraddk policy implication and future research.

2. Literature discussion

There have been a number of researchers proposiingtidns and measures of product
diversification. Ansoff (1965), defines a diversdtion strategy as the entry into new markets
with new products, whereas Kamien and Schwartzg)L€éfine it as a firm’s degree of product
and market involvement. For Jacquemin and Berry@),9product diversity refers to the degree



of relatedness among various product segmentsoviollj Rumelt (1974), several schofars
view diversification as the strategy of adding tethor similar product/service lines to existing
core business, either through acquisition of cortgrstor through internal development of new
products/services, which implies increase in abélananagerial competence within the firm.

In this sense, diversification is a matter of degoé relatedness among the activities carried
out by a firm. Product relatedness is defined asetktent to which a firm’s different lines of
business are linked by a common skill, market, psep or resource (Rumelt, 1974; Luo, 2002).
Recent studies have attempted to examine divaastit patterns from underlying resource
requirements: the degree to which two industriesthe same types and proportions of human
expertise (Farjoun, 1994) or rely on the same wdlf technology (Robins and Wiersema,
1995). However, these studies characterize respuntly at the industry level, which limits the
ability to address issues relating to heterogenieitfirms’ resource bases. Thus, in practice,
diversification is normally measured as the nundfeactivities a firm undertakes in different
sectors. The degree of relatedness is then measutledeference to the system of standard
industrial classification (SIC codes). While thypé¢ of measure incurs inherent limitations for
not taking into account internal managerial effat resource requirements underlying
observable diversification activities and relying proximity among SIC codes (Silverman,
1999), it has still been applied commonly in engaliparts of this work due to its availability
and straight forward nature.

Montgomery (1994) distinguishes three motivatiomsdiversification: the search for market
power; the solution to agency problems; and thdiegmn of bundles of resources to attain a
competitive advantage (resource-based view). Fogusn the determinants of the distribution of
the firm’s activities over industries beside itsnpary focus on vertical integration, transaction
cost economics suggests that diversification ial@rnative contractual method by which a firm
can exploit its surplus resources (Silverman, 1988) the same token, Grossmann (2007)
submits that diversification may be a mean to ekt boundaries of a firm in the presence of
internal coordination problems, which naturallysariin large firms. Multiproduct firms can
increase their market power by cross subsidisa#otfivities, i.e. market strength in one
particular industry may be used to sustain lowepstrategies in other markets. Similarly, Teece
et al. (1994), Christensen and Foss (1997), FodsCimistensen (2001) agree that diversified
firms can create positive spillovers since the gadfiresources in one industry increases due to
investment in another industry. Finally, the intdreapital markets hypothesis indicates that
diversified firms arise when financial market imjgetions force managers to allocate funds
more efficiently than the external capital mark€e(n and Lien, 2009).

Usually, firms diversify as long as they see theajpunity to consolidate their market
power, which predicts a linearly positive relatibipsbetween diversification and profitability.
Diversification strategies undertaken by growtlented managers may both well exploit scope
economies and at the same time increase firms’ehadwer. An efficient way to increase firms’
market power is the multimarket contact hypoth@Bernheim and Whinston, 1990; Scott, 1993;
Spagnolo, 1999), following which firms meeting ieveral markets have a greater incentive to
network with each other in order to sustain calMecpower. By diversifying in a similar way (in
order to exploit cost synergies), a group of firmgyht create and consolidate a situation of

Such as Markides (1995), Markides and Williams®9d), Tallman and Li (1996), Nachum (1999).



multimarket contacts where collusive practices ra@e likely to emerge. With respect to the

effects, good performance outcomes for diversfileas are consistent with both market power, i.e.
firms meeting in several markets co-ordinate togase their bargaining power on setting higher
prices, and efficiency reasons, i.e. firms divgrgifexploit positive cost externalities.

Whereas the market power search approach is censisith a linear positive relationship
between diversification and profitability, the aggrapproach predicts a negative relationship as
managers use free cash flow for the sake of thein goals. This leads to considering
diversification in large firms as a result of treparation between ownership and control which
induces managers to pursue their own objectivéseaéxpense of shareholders. Hoskisson and
Hitt (1990) suggest that diversification, firm sizend executive compensations are highly
correlated to the extent that diversification pd®s benefits to managers that are unavailable to
investors. Diversification can also lead to thebpean of moral hazard due to conflict of interest
between managers having interest in costly diveadibn as a form of compensation and
investors preferring to concentrate on the coréness to maximize their returns (Bhide, 1990).

Third, the same negative relationship between difieation and firm performance is also
predicted by the resource-based view (Penrose,)1858 is seen as a collection of sticky and
imperfectly imitable resources or capabilities whistrengthens its competition against its
competitors (Barney, 1986). The deployment of sigpksources and free cash flows is one of
the prime motives of diversification (Hoskisson aHdt, 1990). However, asset specificity
embedded in firms’ resources on one hand bringsisiable competitive power for their owner
relative to competitors, but on the other hand astsa challenge impeding firm’s ability to
transfer resources to new applications or “tramgpldnem in a new context (Montgomery and
Wernerfelt, 1988). Therefore, the value of divecsifion will depend on the complementarities
existing between internal resources and the businegsistry that the firm enters, as well as the
diversifying mode that it chooses. This opens tlag v several empirical predictions revolving
around the concept of relatedness of diversificatiotivities: the more closely those activities
are related or complementary, the more profitablerdification is expected to be. Regrettably,
the resource-based approach to diversificationgemerally not considered the possibility that
firms can exploit resources through market arraregege rather than through expansion of
corporate boundaries. Although resources can béoitagh through contracts, the regularly-
assumed valuable, rare, inimitable, and difficalirhitate resources are too “asset specific”
(Williamson, 1985) to be contracted in market tesgt®ns.

Finally, researchers of transaction cost econonsuggest that diversification is an
alternative contractual method by which a firm catploit its resources (Silverman, 1999).
However, no matter how business activities areted|athe transfer of product and process
technology among different industries with differesharacteristics normally requires certain
modification and adjustment, which incurs varyiregree of transaction costs as a result (Qian,
2002). When a firm moves into a market with onlyaak connection to its primary line of
business (unrelated diversification), it often kdke know-how and managerial resources to
prevail against the competition in this new indyus®iversification beyond a certain degree
raises internal governance and administration dostBe point that performance suffers (Jones
and Hill, 1988). Thus, many of the most significéaitures of diversification can be traced to the
failure of achieving sufficient relatedness betwdaisiness sectors (Grant, 1988). The related



hypothesis in transaction cost approach claims tiati-business firms holding portfolios of
similar related business might obtain efficiencyatages unavailable to non-diversified firms
or firms with unrelated portfolios. According todn and Klein (2006), economic sense of
relatedness implies that resources in one industey substitutes for, or complements to,
resources in another industry. Whether the firmcessfully integrates new business sectors
depends on the comparative costs and benefitsnifamting, not on the underlying production
technology. lacobucci and Rosa (2005) suggest gnatip formation offers a solution to
problems created by market imperfections that es®dransaction costs.

Empirically, the impact of diversification on firperformance is mixed (Datta et al., 1991;
Hoskisson and Hitt, 1990). Some studies claim difng into related product markets
produces higher returns than into unrelated marketers propose that less diversified firms
perform better than highly diversified firms (Chessen and Montgomery, 1981; Rumelt, 1974,
1982). Some claim that the economies in integratpgrations and core skills obtained in
related diversification outweigh the costs of intdrcapital markets and smaller variances in
sales generated by unrelated diversification (Dettd., 1991). While Prahalad and Bettis (1986)
claim that it is not product-market diversity blietstrategic logic applied by managers that
determines the effect of diversification on perfamoe, Montgomery (1985) argues that it is not
management conduct, but industry structure thaggm/firm performance.

Vannoni (2004) observes that diversification ismally approached focusingjther on the
synergies exploited by diversified firms and on dpémal organizational structure for managing a
multiproduct firm (strategic management approaxcign the relationships between market/industry
structure (industrial organization approach). lohediscipline the empirical literature has grown
with scarce contacts with the other one. Thus, nieed to construct and/or reinforce an
interdisciplinary dialogue is particularly evidentthis area of studies.

With respect to the strategic management appraasporate strategies despite being based
on various sets of management guidelines addrefisenguestion “what is the appropriate scale
and scope of the firm?”, all converge in dealinghwtonflicting demands of synergies and
responsiveness with respect to allocating resoyi@sand Meyer, 2005). Successful corporate
strategies are the result of organizational capigsilor competencies that allow firms to exploit
potential synergies that large size or diversity offer. On one hand, the synergy of interrelated
businesses within a diversified firm brings in thenefit of economies of scope which arise from
sharing both common tangible inputs such as marllessibution systems, product and process
technologies, or manufacturing facilities (Ansoff965; Rumelt, 1974; Teece, 1980), and
intangible assets such as brand names and know@mm, 1997), managerial capabilities and
routines and repertoires (Prahalad and Bettis, 1@86@nt, 1988). The more interrelated the
businesses of a firm, the greater the potentiabfganizational synergy (Rumelt, 1974; Salter
and Weinhold, 1981). On the other hand, synergyhaasful effects owing to responsiveness,
such as higher governance costs, slower decisid&ingyastrategy incongruence, dysfunctional
control, and dulled incentives (Wit and Meyer, 2p0bhus, the fundamental challenge facing
corporate diversification is the conflicting forcemming from synergy and responsiveness, or
as described by Dess et al. (2003), “managing tmdlict between the new and old (business
activities) and overcoming the inevitable tensitimt such conflict produces for management”.
Nevertheless, empirical studies of synergy andarsipeness only enable us to state whether



diversification has a positive (due to synergy)aonegative (due to responsiveness) effect on
firm performance, or which type of diversificatiaelated or unrelated, is more beneficial. With
respect to the curvilinear relationship betweerediification and firm performance, we cannot
explain to what extent the positive effect from engy fades away and will be replaced by the
negative effect of responsiveness, or why modédeatds of diversification yield higher levels of
performance than either limited or extensive difiegion (Tran and Zaninotto, 2012).

With respect to the industrial organization applgadiversification as the proxy for
economies of scope is investigated in relation itod innovative capabilities. Firms are
assumed to have different innovative capabilitiegt tead them to pursue different types of
product diversifications (Cohen and Klepper, 1998)firm with a diversified portfolio of
products may be better positioned to determingyémeeral applicability of new ideas than a firm
with a narrower portfolio of products, because ah acapture internal knowledge spillovers.
Indeed, firms selling only one category of produats less likely to engage in R&D than those
selling a broader range of products (Piga and éiia2004). Given the same competencies for
the production and delivery of core products, tbhgetwith the same incentives to diversify,
firms possessing more dynamic capabilities willnbere likely to expand their product scope
(Doving and Gooderham, 2008).

Regardless of which disciplinary and theoreticabpective one adopts, most studies support
a non-linear relationship between diversificatiom grofitability (for a review, see Palich et al.,
2000). Appropriateness of product diversity is jegddpy a balance between economies of scope
and diseconomies of scale, which indicates a lonihow much a firm can diversify. If a firm
goes beyond this point, its market value sufferariitles, 1992). Related diversification enables
corporations to perform better if they expand ttstocks of strategic assets efficiently and in
consistency (Teece et al., 1994). Among the studetsding measures of relatedness in order to
discriminate between type and level of diversifat Vannoni (2000) presents evidence for a
sample of Italian firms that irrespective of themher of industries in which they are active, they
reach good performance results thanks to the telats of their diversifications strategies.

Based on the above survey of the relevant liteeatue propose the following proposition on
diversification activities of firms:

Proposition Product diversification has a curvilinear relatiship with profitability: positive
when firms expand into industries related to thaiiginal industries and negative when they
diversify beyond their original industries.

3. Data description

Panel firm-level data from 2001 to 2006 were exgddrom the GSO (General Statistics
Office) of Vietnam'’s database of annual nationdegprise surveys. Since we wished to omit the
effects of the uniqgue macro-economic and instinglenvironment of each province, only firms
located in the province of Binh Duong were usedtfar empirical analysis. In other words, we
use the whole population of firms in an adminisé&aunit, rather than samples of representative
firms from different ones, for the analysBtate-owned monopolistic firms (electricity, water

2The rationale to select for analysis only obseoratiin one province is: (i) to isolate the effettirstitutional and macro-
economic features which are assumed to be homogenoevery firm within one province; (ii) to contrior the influence of
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supply, post and telecommunications) and foreigrested firms, which are generally large-
scaled and over-capitalized, were removed fromatiadysis to avoid extreme outliers. Thus, the
final sample consists only of private firms.

Binh Duong was chosen because of its competitivi dynamic markét The firm-level
dataset includes segment data (ISIC code, segnades, sassets), accounting data (debts,
revenue, profit, assets), basic demographic daar (gf inception, ownership structure, size of
labor force, technical personnel), and businesseosvimdividual-level information (gender, age,
education levels). Our final sample only comprisadti-segment firms with data available at
both firm and segment levels. Since we investiglagewhole diversification process overtime,
from decision stage to final outcome, only firmsaetished before 2001 and still operating in
2006 were used for analysis. The final dataset $oarbalanced panel of 5580 observations
consisting of 903 firms observed continuously cwvgeriod of 6 years.

4. Variables and Descriptive Statistics

Firm performance Various measures of firm performance producekisgly different
results (for a review, see Deeds et al., 1998).ifigtance, R&D-intensive companies may have
low profits during the developmental stage, bus tdoes not mean that their value, i.e., the
amount of shareholder wealth, is equivalently Id®umilarly, recent analysis has found a
negative correlation between sales growth and pednce measures of earnings per share,
return on equity, and return on investment (Murphyal., 1996). In this paper, the profitability
measures employed are return on sales (ROS) amah reh investment (ROI). They indicate
how net income is earned from each thousand Vietsandong (VND) of sales and total
investment respectively. ROS is the ratio betweféer-tax profits and sales; ROI is the ratio
between after-tax profits and total annual investm&he rationales for using ROS and ROI,
rather than the widely-used logarithm of profitR®DA (return on assets) are: logarithm of profit
excludes firms operating at loss (negative prdfityn the analysis, whereas sales and annual
investment are generally expressed in more cumemietary terms than are assets, which would
carry book values and require a longer time frafrevailability (Geringer et al., 1989).

We focus our analysis on firm performance equatiith ROl as dependent variable. ROS
estimation is placed in Appendix C for benchmarkppsge. Our rationales for choosing ROI as
the main dependent variable can be explained bsv®l Diversified firms normally obtain sales
generated from different sources. As we mentioneove, firms may diversify into a new
business sector in order to balance out the loseducing profit that they incur from their
current industries; thus, a low ROS does not mduair tdiversification activities are not
successful. However, ROI captures the return omsfir annual invested capital into
diversification activities. It shows us directlyetiperformance of diversification investment by
excluding the impacts of other revenue sourcesréeltgealso no evidence that firms considered
in our analysis undertake their diversificationipplby setting up independent businesses, so

industry characteristics at national level, whict minor or even trivial in firms in a province;dfiii) to allow good statistical
control of the dataset, consisting of all obseoraiwithin a geographical area, e.g., to prepeténtial spatial autocorrelations
increasing variances of disturbances if the ansligstonducted at cross-regional level.

®Binh Duong is always among the top three provinitis the highest PCI index (Provincial Competitiesa Index) (PCI, 2005;
PCI, 2006; PCI, 2007; PCI, 2008). The PCI ranksdhiity and willingness of provincial governmerts develop business-
friendly environments for private sector developtmen



final performance measures (profit, sales) refteetover performance of all business units and
from all income sources. For growth measures, tamgt was made to use growth of sales as a
dependent variable to reflect a firm’'s performanbet the test for serial autocorrelation
indicated significant violation of the assumptidnno serial correlation, which seriously biases
final findings with panel data. Therefore, althouighs only one of several objectives of an
enterprise, we focus on profitability as measurérof performance.

Product diversification index Gollop and Monahan (1991) list five properties af
diversification index. It must: (i) vary directlyith the number of products; (ii) vary inversely
with the increasingly unequal distribution of prethiacross product lines; (iii) vary directly
with the dissimilarity or heterogeneity of producfs) apply equally well to various scopes:
plants, firms, and industries; and (v) be boundetivben zero and unity. In this paper, we
measure diversification by the entropy index (ApperA), the most common and robust to all
these five properties (Jacquemin and Berry, 1988gment information from SIC codes
(Standard Industrial Classification) was used tostct it. The index is sensitive to changes in
the number and distribution of products: it is bded below by zerod(< E <In(n)). As the
number of products increases, the entropy indexe@ses at a decreasing rate; but, as the
distribution of products becomes more equal, iteases at an increasing rate. The index is O
when the firm produces in only one industry (divfezation is absent) and is equallton in case
the sales are equally distributed amorigdustries.

Control variables: To isolate the relationship between product divieation and firm
performance, one has to control for other variatiles are likely to affect profitability. Since our
aim is to isolate the effects of “product diversiiion” on performance, we introduce three
categories of control variables: (i) individual &veducational attainment, age and gender of the
owner; (ii) firm level: firm size, age, capital entsity, debt ratio, technological resources, and
whether the firm exports its products / services) ihdustry level: profitability proxied by
average industry ROA (return on assets). The immtuef these variables in the model is based
on three streams of literature: industrial orgainira management, and finance (Markides, 1995;
Hitt et al., 1997; Qian, 2002; Santarelli and Tr2®13).

» Technological resourcesGrossmann (2007) indicates that technologicabueses are
driving forces behind a positive relationship betweproduct diversification and firm
performance. It has been widely recognized thaseheay be measured through R&D
activities (for a review, see Audretsch, 1995):i¢atbrs of R&D inputs, such as R&D
investments and R&D personnel, indicators of R&Dagasses, e.g., number of hours
devoted to R&D, and indicators of R&D outputs, ermumber of patented inventions, or
new product innovations introduced on the markethis study, provided that protection
of intellectual property rights is still inadequate Vietnam, the rate of qualified R&D
teams and technical employees in the total labaneefof firms is adopted as a proxy for
their technological resources.

* Firm size economic size and labour force size. Economie sztaken as the natural
logarithm of total firm assets. A quadratic termaiso added to establish a non-linear
relationship between firm size and its performan@dour force size is measured as the
natural logarithm of the total number of employeEse logarithm transformation was
used because size is highly skewed and extremewalmongly affect correlations with
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other variables. Firm size is normally used ascxyfor competitive position and firms’
advantage within an industry (Johnson et al., 1997)

Firm age It is related to the level of experience, leaghand managerial competencies
that a firm accumulates. The age effect on firmfgrerance is inconclusive and
controversial, depending on the specific environnaen industry where firms reside. In
view of the dynamic features of an emerging markging may impede the ability of
firms to be alert and capture profit opportunitiggh timeliness and efficiency. The
effect of firm age is explored by means of the namif years that the firm has been in
continuous operation.

Capital intensity Some firms are, by the nature of technology, mmapital-intensive
than others. Within any particular industry, a fimmay choose a highly automated
process or a more labour-intensive one. As Poli@rq) stated, capital intensity in the
form of industry-specific assets acts as a batmoeexit. In general, capital intensity
imposes a greater degree of risk, because asseft®zen in long-lived forms which may
not be easy to be sold. Given that return (and) riskies with capital intensity,
differences in profitability are likely to be assmted with capital intensity between
diversified and undiversified firms. As Shepher®{2) noted, there are several ways of
measuring capital intensity, all showing similattpems. The present study uses the ratio
of net fixed assets to total number of employees.

Debt ratia the finance literature indicates that the leveraguation of firms strongly
influences their value. On one hand, Opler and aitn{1994) found that highly
leveraged firms lose a substantial market sharthéa more conservatively financed
competitors. On the other hand, diversification taprove debt capacity, so reduce the
chances of bankruptcy by going into new productsrkets (Higgins and Schall, 1975),
and improve asset deployment and profitability Ce2el982). Generally, the more debt
in the firm’s financial structure, the more volatits earnings and the greater the risk to
owners and creditors. Thus, the debt ratio, medsasethe ratio of total debts to total
assets, is adopted to isolate the effect of a fineverage capacity on its diversification /
performance.

Entrepreneurs’ characteristicsve control for individual level characteristicElusiness
owners by including three variables: gender, age professional education of the
entrepreneur. ‘Gender’ attains 1 if the entreprengdiemale; and 0 otherwise. ‘Age’ is
the natural number of the entrepreneur’s age. Bsairal education is a dummy attains 1
if she/he has a bachelor / master/ or PhD degrek0 atherwise.

Average industry profitabilitySince we include observations across multipleistides,

it comes essential to consider industry averagel lgerformance. One of the motives for
firms’ diversification is when their core busindsss matured or started to decline or to
reduce cyclical fluctuations in sales. The diractaf their diversification will be those
emerging industry with increasing profitable oppaities. The prevailing approaches to
measure industry-level performance are eitherctude the industry average level of the
particular performance measure (ROA, ROS, profit,)eas an independent variable
(Tanriverdi and Venkatraman, 2005). Industry dunmvayiables, as an alternative for
representing industry effects in a multi-industtydy, seem like an elegant solution,
since they provide a direct method for accounting potential differences among
industries without the trouble of parsing out whigarticular characteristics are most
likely to be relevant. However, the significant iease of model variable reduces
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statistical power of the model, as well as fail@tocount for intra-industry or intra-sector
differences (Sharp et al., 2013).This paper usesage ROA of all firms in the 2-digit
industry as the proxy for industry profitabilityviel.

Appendix A lists the variables adopted here, ad aglhow to measure/construct them and
their descriptive statistics. Appendix B lists thair-wise correlation matrix of the dependent
variable and independent variables. We can see tinencorrelation matrix below, composed of
81 pair-wise correlations, that 66 are statistjcalignificant. However, most of them are not
numerically substantive with correlation coeffiderbelow 0.3. Two substantive correlations
which should be noted are the strong, positiveetation between ROS and ROI (0.7407) and
economic size and labour size (0.6854). This isaeable since both ROS and ROI are
measures of firm profitability. Economic size aatidur size are intuitively positively related.

5. Estimation model

We analyze firm diversification strategies and perfance in three stages: decision (firms
decide to diversify or not), degree (to what extehtelatedness firms will diversify once they
decide to diversify), and outcome (the subsequeetfopnance of firms given their
diversification decision and diversification degre@/e control for sample selection bias in the
first two stages. We take into account the factt tledther outperforming firms or
underperforming firms may be more likely to undketaliversification than their counterparts.
Lang and Stulz (1994) proposed the possibility edf-selection bias such that poor performers
diversify in search of growth opportunities becatisgy have exhausted such opportunities in
their existing activities. Thus, diversificationraegy is probably correlated with controlled
observable firm characteristics and unobservedachernistics absorbed in error terms.

The endogeneity of diversification degree is cdfe in stage 3 to account for firm
characteristics that both lead to diversify, howchthey would diversify and as well affect firm
values. As pointed out by Campa and Kedia (2008}, @Graham et al. (2002), diversified firms
may trade at a discount not because diversificatestroys value, but because undervalued firms
tend to diversify. Thus, diversification is endogas and the same sectors that cause firms to be
undervalued may also cause them to diversify. CaampaKedia (2002) propose that correcting
for selection bias and endogeneity using panel dathfixed effects and two-stage selection
models substantially reduces the observed disc@mthe other hand, for the outcome of firms
given their diversification strategies, it is plédas to assume that it takes some time until the
payoff of firms’ diversification is recognized. Weopose two models, static and dynamic, in
which the lagged dependent variable is includetsdtate the effect of potential performance
shock. For each model, we provide two specificatitimat treat the decision to diversify as
exogenous and endogenously respectively to takeaiotount those characteristics which lead
firms to diversify and affect their value simultasly.

Sample selection models have received a greatadesttention since the seminal work of
Heckman (1974) on female labor supply. Traditionathaximum likelihood procedures are
applied to deal with the sample selection. Howetrex,validity of such methods requires correct
specification of the error distribution, which cé&e problematic in practice. The standard
Heckman’s (1979) two-stage method requires the abiyrassumption of error terms, which is
too strong to hold in practice. In the past two aibxs, a number of parametric and
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semiparametric alternatives which do not requireapetric specification of error distribution
and functional form of heteroskedasticity have thasn proposed (Horowitz, 1992; Klein and
Spady, 1993; Heckman and Smith 1995; Heckman e1897). In a semiparametric approach,
part of the functional form of the model, normallye selection equationis parametrically
specified based upon plausible assumptions, whaeré¢st of the model is not parameterized.
While different semiparametric estimation methodsdeal with sample selection have been
proposed in theoretical literature, there has bekn a lacuna in their applications to empirical
problems in economics.

5.1 Diversification equation

The selection equation can be specified as follows:
Dlit _ {1 lfDIl*i = Wij1 1 + Eit1 >f_ (1)
0ifDIl; = wyay + €41 <C
whereDI;; is an observable indicator that takes value irnfi { diversifies in yeat, and O
otherwise;DI;; is a latent variable reflecting firm’s diversiftean effort such that firmi decides
to diversify if it is above a given threshaidw;,, is a set of explanatory variables affecting the
decision to diversify of firms, angj;, is the error term.

Once the firm decides to diversify, the next deeispoint is the degree of diversification,
i.e. the extent to which the new products / ses/@e unrelated to the core product portfolio of
the firm.

_ (DI = Wiz + €2 if DI;y = 1
Entropy; = { 0 ifDl,, = 0 (2)

Wi,IS a set of determinants of degree of relatednigrds diversification.
Under the selection rule described by (1) andw2)have

E(Entropyi\Wit1, Wit2, DIt > 0) = iz @y + E(€i02\&it1 > —Wit1 @1, Wi, Wir2) - (3)

The least squares method of regresgingropy onw, is an inconsistent estimator @f if
the second term on the right size of (3) is nonzéme are willing to assume that error terms in
both (1) and (2) aré(0, ). The standard Heckman (1976, 1979) two-stage rdephovides
consistent estimators. Heckman suggests to restarero conditional mean by including an
estimate of the selection bias ter#(e;;;\€ir1 > —Wir1®1, Wir1, Wir2) - Under normality
assumption, this term is proportional to the ineavlls ratio which can be estimated by probit
or tobit from equation (1).

However, in many empirical problems, the distribntbf the errors is not known or is subject
to heteroskedasticity of unknown form. In such sasige maximum likelihood estimator will not
provide a consistent estimate (Goldberger, 198330,Afor censored panel data with fixed
effects, maximum likelihood estimation methods wgéinerally be inconsistent even when the
parametric form of the conditional error distritmutiis correctly specified (Honore, 1992). Thus,
it is important to develop estimation methods tpatvide consistent estimates for sample
selection dataset when the error distribution i3-normal or heteroskedastic. Vella (1992, 1998)
and Wooldridge (1995) relax this assumption ancgpse the alternative two-stage estimation
methods that may have better finite sample progerti
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Under the assumption that,, €;;,) are independent o#f;:1,w;;,), Vella and Wooldridge
note thatf (&5, \Wit1, Witz Eir1, DIir > 0) = E (€112 \&it1, DI;; > 0). If one further assumes that
E(&ir2\&ir1) = Y€it1, then the selection bias correction ternydg,. We can estimate,, by
&1 = DI;; — w1 a7, Wherea; is the tobit or probit estimator af. Thus we can usg,,, rather
than Heckman’'s (1979) inverse Mills ration, as afdiional variable in the conditional
expectation. There are two advantages of this rdetiedatively to the standard Heckman
procedure: (i) whew;;, and the inverse Mills ratio are near collineariy, has more variation
thanw;,, thereby making the Vella-Wooldridge estimator enstable and thus more efficient
(see Wooldridge, 2002); (ii) the method is compatelly less costly, relaxes the strong
normality assumption, and more robust to nearroediity in data (Christofides et al., 2003).

It is plausible to assume th#{s;,\&;r1) = g(&ie1), Whereg(.) is an unknown function. We
can easily show th@(Entropy;:\Wis1, Wit2, €it1) = Wir2@2 + g(&i1). Thuswehave
Entropyis = Wiy + g(&ie1) +vie (4)
Wherev;; satisfiesE (v;;\é&;t1, DI;; > 0) = 0. Following Robinson (1988) and using the data
with DI;; > 0, from (4) we can get
Entropy;. — E(Entropyic\&ir1) = [Wirz — E(Wirz\&ie1)]az + v (5)

Semykina and Wooldridge (2010) propose the cowadir selection bias that allows form
heterogeneously distributed and serially depeneermr terms in both selection and primary
equations. Since the method allows for a rathedlfle structure of the error variance and do not
impose any nonstandard assumptions on the conalittbstributions of explanatory variables, it
provides a useful alternative to existing approachessuming the error term (1) s, = ¢;; +
u;r1, and in equation (2) &, = c¢; + Uitz ;¢i; @andc;, are the unobserved fixed effects (maybe
correlated with;;,), andu;; is an idiosyncratic error. We assume théd;;\w;,, c;) # 0 for
some elements ab;.,. Further, assuming that, = f(w;;) + a;;, wheref(.) is a known
function, andE(a;;\w;;) = 0. Using a more flexible Chamberlain’'s (1980) speation,

Ci1 = f(wil) +a; = V_Vl-191 +a;; . S|m||ar|y, we also have:iz = g(Wil) +ap, = VT/i192 +
a;,.This condition is similar to the within transfortitm and produces the fixed-effects slope
estimators in balanced panel data. Combining v@jhwe obtain:
Entropy;r = Wita@z + Wi101 + Qi1 + Ujer = Wira @ty + W1 01 + Vg
= Wira @z + Wi1 01 + YE (Vira\wia, DIi) + €3¢ (6)
whereviy, = ajy + Ujeq, Viez = Qip + Uiz, E(€5/\wi1) = 0.With a slight abuse of notation, for
DI;; = 1, (6) can be written as
Entropy;e = Wity + Win 61 + YA + € (7)

We estimate equation (7) in two stage: (i) For egadr, use probit to estimate the equation:
P(DI;; = 1\w;;) = p(W;pap + wi16,). Use the resulting estimates to obtﬁip (ii)y For
DI;; = 1, use pooled 2SLS to estimate equation (7), whgres replaced byllt, in which
Wir1, Wi, A @re used as instruments. Interactiong;pfvith year dummies are included as well
to allowyto be different across

Propensity score approach has recently been adaptad efficient way to address selection
bias semipatrically (see Shadish et al. 2002 fonief overview of propensity scores). This paper
will follow Heckman and Smith (1995) and Heckmanagéts (1998) to construct a regression-
adjusted semiparametric conditional differenceiffetences matching estimator. In other
words, propensity scores take into account allades that might play a role in the selection
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process and create a predicted probability (i.epgmsity score) of diversification vs. non-
diversification from a logistic regression equatamd kernel-based matching. These scores then
can be used to match diversification and non-difieasion as a covariate in the main equation.
The results from four estimation approaches: tladsard Heckman’s two-stage method, the
Vella (1998) and Wooldridge (1995) parametric apptg the Semykina and Wooldridge (2010)
model correcting for both endogeneity and seldgtivand the Heckman et al. (1998) kernel-
based propensity score matching method, are reportable 5.

Both parametric and semiparametric identification sample selection model generally
requires and “exclusion restriction” — that is,egnessor that is included in the set of regressors
wj for the binary variabl®l;, (the selection equation) must be excluded fromlitteof z;; in
the equation of interest (degree of diversificatiohhis paper will adopt a dummy which
indicates whether firmsare involved in export / ortpactivities as the exclusion restriction. We
believe that when conducting business transactwtts foreign partners, firms will be more
likely to decide to diversify their production imder to capture emerging demands from global
market. However, the degree of their diversificataxtivities will not be influenced by whether
they export/import or not, but mainly by their pumtion capacity and potentiality. The
exclusion restriction test is presented in Table 1

Before estimating the selection model, we perforrivenl tests for the presence of selection
bias in the diversification degree equation. Soviious tests have been proposed by Verbeek
and Nijman (1992), Vella (1998), Wooldridge (19953gs et al. (2003), Hsiao et al. (2008), and
Semykina and Wooldridge (2010). While Verbeek anginBin (1992), and Hsiao et al. (2008)
propose the test for panel data models with exagerexplanatory variables, Semykina and
Wooldridge (2010) use fixed effects to remove ueobsd heterogeneity, and hence, permit
arbitrary correlation between idiosyncratic errargl regressors. The test is based on the within
transformation and has an importance advantageabtenative testing procedures because it is
valid in the presence of arbitrary correlation begw unobserved heterogeneity and explanatory
variables. Given its novelty, we apply this testtimee steps: (i) for each year, use probit to
estimateP(DI;; = 1\w;1) = ¢(Wirr@q: + Wi Br) . Use the resulting estimates to obtain the
inverse Mills ratiod;; = A(w;1 @y, + W;8,); (i) For DI;, = 1, use fixed-effect two-stage least
squares (FE-2SLS) to estimate the equatiortropy;, = Wi,y + plie + i With wiy, 15 @s
instruments. The interactions & with year dummies are included as well to allowo be
different across; (iii) We use t-statistic to test,: p = 0 for the significance of inverse Mills
ratio, and the Wald test to td$§ = p; = -+ = py = 0 for the significance of the interactions.

The second selection bias test we apply is thepawmametric test proposed by Das et al.
(2003), and applied by Hall et al. (2009) in themovation intensity equation. First, a random
effect probit model is adopted for equation (1)hwexport’ dummy as the exclusion restriction.
Second, predicted probability of diversificatioorr the first regression and the corresponding
Mills’ ratio are added in equation (2) as indepenideariables. Fixed effect least squares
regression is adopted for the degree of diversiinaequation since we have a significant
number of firms not diversifying (entropy=0). Sdlen bias is determined based on the
significance of the predicted probabilities, thdlMiratio, their squares and interaction. Results
from the test for sample selection bias are presetable 1.
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Table 1: Sample selection test and exclusion resttion test for the variable “export”
Relevance
Das et al. (2003) test x%(5)= 25.35

p-value = 0.0001
Semykina and Wooldridge (2010) test | F4(1,5555) = 288
p-value = 0.000
F3.iyear(55555) = 24.89
p-value = 0.000

Quality test (correlated with regressors) y2(1) =5.11

p-value = 0.0238
Validity test (exogeneitycondition) x:(1) =172

p-value = 0.19

The two sample selection tests indeed indicatetiigence of selectivity issue in our panel
data, which calls for relevant treatment with ouwtireation models reviewed above. The
exclusion restriction test shows that “export” ig@d exclusion since the firms’ likelihood to
export is significantly related to their propensdl diversification (quality test), but does not
influence how much they will diversify once they anvolved in diversification (validity test).

5.2Performance equation

We consider both static and dynamic estimation nsoder the third stage of firms’
diversification process, i.e. outcome. In the dymammodel, lagged dependent variable is
included to isolate the effect of potential perfame shock as well as to account for necessary
time lag until the pay-off of diversification car lbecognized. For each model, we provide two
specifications with respect to whether diversifimat degree is treated as exogenous or
endogenous. Although endogeneity bias is commooifronted in cross-sectional studies, it is
less frequently considered to be a source of conogranel data estimation. This is partly due to
the concept that fixed effects estimation elimisateost forms of unobserved heterogeneity
(Verbeek and Nijman, 1992). However, Vella (1998jros that certain forms of selection bias
and heterogeneity cannot be eliminated with pakedid RE models. The Durbin-Wu-Hausman
test for endogeneity later justifies the need tdaie the endogeneity bias of diversification
strategies.

The firm performance equation can be written aes:

ROl = ROIly_1 By + Entropy s + 23 + v; + €3¢ (8)
(i=12..,mt=12.,T)

In equation (8) above&ROI;;_,is the 1l-year lagged value of return on investnuéritrm i in
year t. For the estimation of the static mod&QIl;;_; is not includedEntropy;; is the
diversification index of firm. z;; is a matrix of control individual-level, firm-lelyeand industry-
level characteristicsy; an unobserved firm-specific time-invariant effeghich allows for
heterogeneity in the means of tR@1I;; series across firms, aig is a disturbance term. A key
assumption maintained throughout this work is that disturbances;; are independent across
individuals. We also treat the firm-effeatsas stochastic, which implies here that they are
necessarily correlated with lagged dependent vierR®;;_, .
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g2 i=it=t (H1)

0 otherwise (H2)

— Heteroskedasticity (H1) : the problem of heterogkédity is more prevalent in cross-sectional
data, because they involve units and groups whiehhaterogeneous in nature. We apply the
likelihood ratio test for heteroskedasticity in phaata and find out the strong existence of
heteroskedasticity in our data. Thus, estimatioth VLS is rejected, and the alternative
estimation technique capable of correcting for rlesteedastic errors is “robust” regression
method with standard errors corrected for hetededtecity by White’s method.

Test for violations of estimation assumptions: E (€;.€;7,1) = {

Table 2 Test for Heteroskedasticity
Heteroskedasticity test ROI
Likelihood ratio test  x%(929)= 5522.95
p-value = 0.000

— Serial correlation in time-series data (H2): thedltladge test for first-order autocorrelation in
panel data is insignificant even at the 5% levélictv indicates the absence of first-order serial
correlation in the ROI equation. Serially corretaterrors will give biased estimators with
increasing variances of estimated coefficientsthla case, we can feel sure that ROI as the
dependent variable satisfies the assumption oénal €orrelation.

Table 3 Test for Serial Correlation
Serial correlation test ROI
Wooldridge  first-order F (1,929) = 3.195
serial correlation test P-value = 0.0728

- Endogeneity of diversification index: We consid¢he potential endogeneity of
diversificationdegree; since we suspect that somebserved individual-level and firm-level
characteristics might influence both the firm’s efisification decision and its subsequent
profitability. The Durbin-Wu-Hausman test (see b@laoes indicate the strong presence of the
endogeneity of diversification. The test beginshwtite reduced form regression, in which the
assumed-endogenous diversification index is theemidgnt variable and all other observed
exogenous firm-level characteristics are independamnables. The residuals predicted from this
regression are then added into the structural equatl). The endogeneity problem is
determined according to the significance of thédes coefficient.

Table 4 Test for Endogeneity

Durbin-Wu-Hausman test x?(1) =25.04
P-value = 0.0000

Estimation methods: Several econometric problems may arise from esitiga&guation (8)
1. Diversification indexEntropy;, is assumed to be endogenous.

2. Time-invariant unobserved firm characteristics tixeffectsyy; may be correlated with
Entropy;;andz;;.
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3. The panel dataset has a short time dimen@ios 6) and a large number of firn{a =
930). Thus, the presence of the lagged dependent \&ark®i;,_, may give rise to
autocorrelation, since it is correlated with fixeffects. It is therefore also treated as
endogenous variable.

OLS estimators of are inconsistent, since explanatory variatdd;,_,is positively correlated

with error term(v; + €;;) due to the presence of firm-effects, and thisetation does not vanish

as the number of firms in the sample increases.

Within groups estimator eliminates this source ob€onsistency by transforming the
equation to eliminate;. However, for panels in which the number of tinegipds available is
small, this transformation includes a non-negligibbrrelation between the transformed lagged

dependent variable and the transformed error t&(d;,_, — ﬁ(ROIi1 + -4+ ROI;7_41) and
Vip — % (v12 + -+ + v;r). Thus within groups estimator is also inconsistesre.

To solve problems 1 and 2, one would usually ugedfieffects instrumental variable
estimation (2SLS), but this depends on the avditatand validity of exogenous instruments.
We therefore decided to use the Arellano-Bond () @#fference GMM estimator, first proposed
by Holtz-Eakin et al. (1988). The lagged levelseatiogenous regressbntropy;.are used as
instruments, which rise over time. This makes theéogenous variable pre-determined and thus
not correlated with the error term in equation (8).

To cope with problem 2 (fixed effects), the difieced GMM uses first-differences to
transform equation (8) into:

AROI;; = B1AROI;_1 + B, AEntropy; + [3Az; + A€yt 9

By transforming the regressors by first differemgirthe fixed firm-specific effect is
removed, because it does not vary with time.

Lastly, to cope with problem 3, the Arellano-Borstimator was designed for small-T and
large-N panels. For the endogenous lagged dependgisble, the first-differenced lagged
dependent variable is instrumented with its pastlte

Table 7 shows the estimation results from fivenestion approaches: fixed-effects (FE) and
random-effects (RE) model; instrumental-variable-stage least-squares estimation (IV-2SLS)
with GMM treatment for the static model; and theekano-Bond (1991) difference GMM
estimator for the dynamic model. According to Baand Schaffer (2003), generalized method
of moments (GMM) estimation is more efficient tha8LS when heteroskedasticity is present.
Following Arellano-Bond (1991), the instrument thee endogenous diversification index is its
one-period lagged value. This makes the endogewvauable pre-determined and, hence, not
correlated with the error term in equation (8).

6. Estimation Results and Discussion

The estimation results for diversification decisiand diversification degree of firms are
given in Table 5 and 6. These tables show a sgikonsistency in the general pattern of results
obtained. Table 5 presents 4 estimation modelsfir§} step probit of Heckman two-step
consistent estimates; (ii) joint maximum likelihoastimation (MLE) based on the joint
normality of (¢;;, e;¢); (iii) first step of Semykina and Wooldridge (2Q1thethod; and (iv)
kernel-based propensity matching method.
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Table 5: Probability of diversification decision

Probability of diversification

Variable Heckman two-  Joint MLE Semykina and Heckman (1995)
step (£'step (1% step) Wooldridge (2010) Propensity

probit) (stage 1 of 2SLS) matching method

Firm age 0.0205** 0.023** 0.02** 0.035**
(0.004) (0.004) (0.004) (0.006)

Firm’s economic size 0.0385 0.052 0.333** 0.098
(0.0844) (0.076) (0.084) (0.146)

Firm’s economic size square -0.0032 -0.004 -0.017** -0.007
(0.0044) (0.004) (0.004) (0.007)

Firm’s labour size 0.111** 0.087** 0.095** 0.191*
(0.021) (0.022) (0.025) (0.035)

Debt ratio 0.42** 0.379** 0.349** 0.787*
(0.071) (0.071) (0.088) (0.126)

Capital intensity -0.0008 -0.0001 -0.0001* -0.0001
(0.0008) (0.00006) (0.00005) (0.0001)

Technological resources -0.281* -0.172 -0.465* -0.489*
(0.134) (0.146) (0.217) (0.235)

Export Y/N 0.125** 0.041* 0.128* 0.221**
(0.047) (0.021) (0.062) (0.081)

Professional education Y/N 0.351** 0.377** 0.403** 0.606**
(0.0424) (0.040) (0.048) (0.073)

Gender 0.155** 0.147** 0.082 0.263**
(0.047) (0.045) (0.055) (0.082)

Age -0.0102** -0.007** -0.007** -0.0166**
(0.002) (0.002) (0.002) (0.003)

Average industry ROA -3.898** -3.879** -2.878** -7.078**
(0.817) (0.873) (0.932) (1.471)

1 0.666**
(0.148)
A* year dummies x?(5)=399.32**
w, x%(9)=380.13**

Intercept -0.15 -0.316 0.07 -0.111
(0.407) (0.364) (0.403) (0.705)

Likelihood ratio tesy?2(12) 240.17* 242.33**

Observations 5580 5580 5580 5580

Note: (*) significant at 5% level; (**) significardt 1% level; Standard errors in brackets

Both the Shapiro-Wilk W and the Shapiro-Francia &%t tfor normality assumption of the
error terms in diversification decision equatiordigate the rejection of the null normality
hypothesis at 1% significance level. Thus, the ek two-step procedure requiring normality
assumption may not be an efficient estimation nebthar our analysis. If we compared
estimation results across different methodologitehtments in Table 5, sign of estimated
parameters are quite consistent although the ttatisignificance seems to be stronger with
coefficients obtained from the first stage of Semgkand Wooldridge (2010) approach. Note
that the estimated equations here refer to thesiecio diversify or not, rather than to the degree
of diversification, so the estimated coefficientd warry a different meaning, i.e. the likelihood
of undertaking a diversification policy.

There is consistency in significant effect of firage, firms’ labour size, debt ratio,
technological resources, export, professional dttutagender and age of firm owners and
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average industry ROA. Significant and positive paeters of debt ratio indicate the leverage
effect of loans on stimulating firms’ diversificati activities. Technological resources proxied
by the rate of technical employees in the wholelalforce act as a barrier to firms’ entering
new business sector. It is likely that technicaptayees with specialized knowledge in the core
business are less willing to absorb new knowledge skills required for crossing firms’
business boundaries, which is actually a signitigyurce of change resistance in incumbent
firms. We find evidences to support the qualityt tefs‘export’ as the exclusion restriction in
sample selection treatment. Those firms exportivegy tproducts / services into foreign markets
are more likely to undertake diversification in erdo capture emerging demands, advanced
technology and resources from international markets

Table 6: Diversification degree of firms

Degree of diversification (Entropy index)

Variable Heckman Joint MLE Semykina and Vella and
two-step Wooldridge (2010) Wooldridge
2SLS (1994)
Firm age 0.0149* 0.013** 0.002 0.028**
(0.0065) (0.003) (0.002) (0.002)
Firm’s economic size 0.181** 0.171** 0.151** 0.087**
(0.066) (0.076) (0.0405) (0.032)
Firm’s economic size square -0.0095** -0.009** -0.007** -0.0093**
(0.0035) (0.003) (0.002) (0.0017)
Firm’s labour size -0.034 -0.044** -0.025** -0.144**
(0.033) (0.013) (0.012) (0.012)
Debt ratio 0.193 0.193** 0.08** 0.702**
(0.13) (0.045) (0.027) (0.041)
Capital intensity -0.001 -0.0006 -0.0002 -0.0001**
(0.0008) (0.0004) (0.0004) (0.00008)
Technological resources 0.074 0.007 0.251** 0.82**
(0.127) (0.097) (0.073) (0.063)
Professional education Y/N 0.242* 0.221** 0.0363* 0.102**
(0.105) (0.028) (0.02) (0.0206)
Gender 0.111* 0.118** 0.015 0.263**
(0.058) (0.029) (0.02) (0.022)
Age -0.0013 -0.037** -0.004** -0.008**
(0.0032) (0.0015) (0.001) (0.001)
Average industry ROA -2.218* -2.018* -1.987* -2.759**
(1.219) (0.59) (0.928) (0.362)
1 0.711* -0.136**
(0.365) (0.033)
A* year dummies x%(5)=10.7*
g; 1.497**
(0.059)
Intercept 0.281 0.504* 0.07 -1.781**
(0.456) (0.25) (0.403) (0.184)
Wald x2(11) =31.05**  x2(11) =130.  x2%(17) =98.28**
LR 28** x%(13) =5555**
Observations 5580 5580 5580 5580 (1186
uncensored)

Note: (*) significant at 5% level; (**) significardt 1% level; Standard errors in brackets
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With respect to the effects of individual-level cheteristics on the likelihood of firm
diversification, significant impact could be foumar all three control variables: other factors
remain constant, firms having higher educated osyr@mrfemale owners, or younger owners are
more likely to diversify than their counterpartsndlly, we witness the negative relationship
between industry profitability, proxied by averagelustry ROA, and firms’ diversification
decision. Apparently, firms facing low profitablpmortunities in their own industry will have to
search for opportunities in other industries: ohthe motives for firms’ diversification activities
is to compensate for their loss or poor performandkeir core business.

We again observe the consistency in the genertdrpatf results obtained. It is worth noting
that the effects of some variables, for instanahrtelogical resources and firm size, in this
equation contradict with their effects in the abaligersification decision equation, which
indicates that factors stimulating firms to divéysido not necessarily influence their
diversification degree to the same extent and vieesa. Firm age is statistically positively
related to degree of diversification of firms. Qldems with accumulating knowledge and
experience tend to take risks of expanding theadpct portfolio generously rather than stay
persistently within their core business. Econone of firms, as expected, positively stimulates
their diversification activities. Firms possessitayger asset pool have more favourable
conditions to invest in R&D, and hence, are moeeimivised to bring up radical innovations.
However, the effect of economic size on the firndisersification intensity is nonlinearly
decreasing to scale. Further increase of totaltassea certain level will not create the
proportional positive effect on the likelihood tHaims diversify into unrelated knowledge base.
However, firm labour force size has a statisticalggative impact on firms’ relatedness of
diversification although it has a stimulating etfen firms’ likelihood to diversify: larger firm
size on one hand facilitates firms’ diversificatiantivities by transferring a part of their rich
human capital into other business sectors, buherother hand impedes the diversification into
unrelated business activities which require highegree of flexibility and responsiveness of
business units. This is because there has beewidenee that large firms considered in the
analysis undertake their diversification policy tyeating independent business units. Finally,
debt ratio and technological resources both sicgifily stimulate firms to increase their
involvement in areas unrelated or just marginadhated to their current domain of competence
and corresponding opportunity set. Technical eng#dgydo not encourage firms to enter new
business sectors; but once firms overcome thisgehagsistance by taking part in some forms of
diversification, they act as a stimulative souroe firms to take risks in joining unrelated
industries. Consistent with above findings, ownein® are more educated, or female, or younger
are more likely to go into unrelated diversificatioWe also find the negative relationship
between industry profitability and firms’ degreedibersification. Firms may want to get out of
their stagnant industry by diversifying into a cdatply new industry.

Table 7 lists the estimation results for both statnd dynamic models. The former adopts
panel-data estimation: fixed-effects and randoreetff regressions when diversification is
assumed exogenously; and the GMM technique whésn assumed endogenously. The latter
adopts differenced GMM estimation and measures rsifi@ation exogenously and
endogenously respectively. Given the panel datatstre and diagnosis tests performed above,
the dynamic model with GMM treatment is the prelfideaestimation, based on which results are
interpreted.
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Table 7: Firm performance (ROI as the dependent vaable)

Firm return on investment (ROI)

Static model Dynamic model
ROI;; = Entropy:f1 + z;eff2 + v; + €;¢ ROI;
= ROIl;;_1B; + Entropy;.f,
+ 2z fs + v + €

FE RE" GMM? GMM & GMM 4
exogeno endogenou’s
0.375* 0.364*
ROI (t-1) (0.068) (0.062)
Entropy 0.595* 0.267* 0.255%  0.798* 0.78%
(0.121) (0.052) (0.0411)  (0.188) (0.18)
Entropysquared -0.257* -0.073 -0.085* -0.38** -0.369*
(0.094) (0.056) (0.043) (0.133) (0.129)
Technologicalresources 0.046* 0.006 0.007 0.042 0.0448*
(0.025) (0.02) (0.021) (0.056) (0.056)
Leverage (debi ratio) -0.056* -0.068*  -0.083*  -0.118* -0.116%
(0.0214) (0.015) (0.011) (0.036) (0.036)
o -0.0002 -0.0004  -0.0001*  -0.0001 -0.0001
Capital intensity (0.0002) (0.00001)  (0.00005)  (0.0001) (0.0001)
Export 0.025* 0.032** 0.0349*  0.034* 0.035*
(0.0064) (0.0057)  (0.0052)  (0.011) (0.011)
Firmage 0.0008 0.0005 0.0002 0.0006 0.0007
(0.0008) (0.0006)  (0.0004)  (0.001) (0.001)
Economicsize -0.098* -0.087*  -0.084**  -0.145* -0.144*
(0.051) (0.033) (0.0185)  (0.06) (0.061)
Economicsizesquared 0.0053* 0.004* 0.0043*  0.008* 0.007*
(0.0025) (0.0017)  (0.0009)  (0.003) (0.003)
Laborsize 0.022** 0.0049 0.005* 0.0088 0.009
(0.0062) (0.0038)  (0.0027)  (0.011) (0.011)
brofessioneducation Y/N 0.170* 0.125* 0.083*  0.14* 0.14%
(0.011) (0.008) (0.005) (0.016) (0.016)
Gender 0.025* 0.024*
(0.01) (0.0065)
Age -0.003* -0.0003  -0.0001  -0.002 -0.003
(0.0017) (0.0003)  (0.0002)  (0.002) (0.02)
Averageindustry ROS 0.018 0.066 0.128* 0.108 0.101
(0.089) (0.078) (0.061) (0.088) (0.089)
Intercept 0.462* 0.399* 0.426*  0.685* 0.698*
(0.241) (0.157) (0.087) (0.324) (0.328)
F(13) F(14)
F-value =29.04* =45.75%
- x?(13)= a4 = x*(14)=
Wald Chi-sq 408.23* 205.15%  309.74*
Hausman test x2(12) = 229**
Hansen J statistic x*(D=3.2
of excluded instruments P =0.072
Observations 5580 5580 4650 3720 3720

Notes:(**): significant at 1% level; (*): significant ab% level; Standard errors in brackets

1: FE and RE estimators assume that the diversiinandex is exogenous. 2: GMM estimators asstiraethe
diversification index is endogenous. 3: The difered GMM estimator assumes that all explanatonaktes,
apart from the lagged dependent variable, are erogs; robust standard errors are used to controt fo
heteroskedasticity and serial correlation. 4: Th#edenced GMM estimator assumes that the divegtifin index
and lagged dependent variable are endogenous; taiaadard errors are used.
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From Table 7, we can see that the coefficientagféd ROI are statistically significant in
both regressions, which indicates the superioritytre dynamic model with endogeneity
treatment of entropy index. It is plausible thatIR@s significant lag effect since firms base
their investment decision this year contingent lo@ investment return of last year. The ROS
equation is placed in Appendix C. In general, bBBS and ROI equations show substantial
consistency in the pattern of regressor signifieaand size of coefficients. For the analysis of
estimation results, we base our interpretation e ROI equation. Due to the significant of
lagged ROI, the dynamic model with GMM treatmenthie better estimation technique. The
Hausman test also indicates the superiority ofdyx@amic model with ROI as the dependent
variable at 1% significance level

We first discuss the estimation results from FE BBEdregressions in which diversification is
measured exogenously. The criteria for selectiegRE or FE model is often based on whether
cor(v;, X) = 0. The Hausman test with the null hypothesis divatv;, X) = 0 can be rejected,
whichindicates that the RE model is preferable.

With ROI as the measure of profitability, both FE/Rnd GMM estimations tend to find a
positive relationship between entropy index andnfiperformance. Generally, more highly
focused firms tend to have lower profitability @quivalently, greater diversification raises
profitability. In other words, positive effects agcas firms move from a single-business strategy
to a diversification strategy. However, the sigrafit parameters of the square of the entropy
index indicate the non-linear influence of diverstion: the positive effects of diversification
gradually fall as the firm moves further and furtlevay from its core business. These findings
support our hypothesis and are consistent with miostose summarized by Palich et al. (2000).
Based on previous evidences, they conclude thdorpgance increases as firms move from
single-business strategies to low-scaled diveetdifin, but that the effect deteriorates as firms
move away from the low end of related diversifioatito the high end of unrelated
diversification. As Qian (1997) suggests, the re¢atosts and benefits of product diversification
are likely to depend on how different businessvéas of a firm are related to each other. If
they are loosely linked or poorly structured, tteag less likely to complement or supplement
each other, and hence, synergy will not exist.

Obviously, the profitability of a firm can mainlyebaccelerated by increasing innovativeness
through its accumulated technological resourcescoAting to resource-based theory, a
manufacturing firm’s technology resources are Maleiassets for its survival and development
and can differentiate its performance. Thus, iha$ surprising that the number of R&D and
technical personnel as a proxy of technologicaueses of a firm has a strong positive effect on
its profitability.

The relation between corporate performance anddefs-to-assets ratio has long been
established in corporate finance literature (McGrend Servaes, 1990; Lang et al., 1991;
Harford, 1999). According to this paradigm, capgalcture choice is a trade-off between the

4¥? =50.58
p-value = 0.000
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costs and benefits of debt. Although there is ages# among academics and practitioners on
the benefits of debt, it may be argued that largasf are more likely to receive more benefits
than medium-sized or small firms, at the same lefetlebt ratio. While loans significantly
stimulate firms to be involved in diversificatiorctaities, their burden imposes a serious
impediment to firm value, especially for small anddium-sized firms. Therefore, it is plausible
that debt ratio is estimated to have statisticghtige effect on firm profitability.

We find a significantly convex relation between #wnomic size of firms in terms of total
assets and their investment return. Larger firnadize lower return on investment than their
smaller counterparts. Owners tend to face morderiggs in allocating resources efficiently in
large firms. It is worth noting that the majoritf/total assets of firms in Vietham are fixed assets
including land, machinery, equipments, etc. Thasset specificity” made them difficult to be
transferable to other business sectors (high tatiesacost); and thus imposes a limitation in
diversification pay-off, and in turn outcome thatde firms can obtain. This tends to limit the
firm's economic size to the extent that owners-rgarmachieve optimum efficiency. We do find
the significant effect of quadratic coefficientefonomic size to indicate a curvilinear influence
on performance. Those firms exporting their producservices are likely to outperform their
non-exporting counterparts. Finally, with respeot ihdividual characteristics of owners,
consistent with our previous finding (Santarelldarran, 2013) and a number of studies on the
return to education (for instance, Cooper et 8941 Parker and Van Praag, 2006), professional
education has a significant and positive effection performance. We do not find evidences for
a significant impact of industry profitability o performance.

7. Conclusions

Research tends to focus on performance outcomagpet and degrees of diversification
rather than on what determines diversification hie first place (Hoskisson and Hitt, 1990;
Doving and Gooderham, 2008). Although researchdrares a common consensus that
diversification is to deploy surplus resources aadh flows, they still fail to account for the
antecedents of resource deployment, and in tudivefsification decision. Various approaches,
resting on differing assumptions, justify divergeelationships. However, these assumptions all
converge in dealing with conflicting demands of exggies and responsiveness with respect to
diversification. Their investigation will enable @s understand whether diversification has a
positive or negative effect on firm performance.dmgal results seem to be consistent with a
resource- (or competence)-based view, which maistéihat a positive relationship between
diversification and profitability depends on théatedness of diversified activities. However, as
the driving forces of diversification and its ptafdle pay-off are resources or prior competences
underlying diversification decision, it is still holear what factors determine firms’ decision to
diversify and to what degree (relatedness of thelivities).

This paper is pioneer in investigating firm divécsition in a transition country in three
interrelated and consecutive stages: decision,ege@nd outcome. Controlling for individual-
level, firm-level, and industry-level characterstiwe find out that (i) factors stimulating firms
to undertake diversification decision do not neaglsinfluence their diversification degree to
the same extent of sign and magnitude; (i) firmghvhigher debt ratio are more likely to
diversify and diversify with stronger degree; (igxport firms have more opportunities to
recognize diversification activities, but do notessarily diversify at stronger degree than non-
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export firms; (iv) diversification has a curvilineaffect on firm-level profitability: product
diversification improves firms’ profit up to a pajnafter which a further increase in
diversification is associated with declining penfiance; (v) higher educated entrepreneurs are
more likely to diversify, undertake stronger divBcation strategy, and produce higher
performance for their firms; (vi) low industry pitability significantly stimulates firms to
diversify into other business sectors, but doeshagt any impact on their overall performance.

We make extensive and integrated use of recentadekbgical developments in analyzing
diversification strategies and their outcome foe thopulation of private firms in a dynamic
Vietnamese province. Particularly, we take intoocard the sample selection and endogeneity
issues from correlated disturbances by applyingfedint advanced parametric and
semiparametric estimation methods for both statid dynamic treatments of firm-level panel
data. Initially, sample selectivity will be testadd corrected by four estimation approaches, the
standard Heckman’s two-stage method, the Vella §L3%hd Wooldridge (1995) parametric
approach, the Semykina and Wooldridge (2010) madetecting for both endogeneity and
selectivity, and the Heckman et al. (1998) kerreddal matching in a binary choice selection
equation determining whether or not the firm difes. Conditional on its diversification
decision, we observe its diversification degreee (dxtent of relatedness to the firm’s core
business). Then endogeneity of diversification degwill be controlled in the performance
equation since unobserved individual-level and fievel characteristics might influence both
firms’ diversification decision and their subsequgmofitability (given their diversification
decision and diversification degree choice). Wehaghbe GMM and Arellano-Bond (1991)
difference GMM estimation approach for both stadicd dynamic treatment. We rely our
analysis on the dataset of the whole populatiofirofs in Binh Duong, the most competitive
province in Vietnam after excluding state-owned &oreign firms, which is extracted from the
annual enterprise survey of Vietnam General Stegistouse.

From a policy perspective, it is important to atamer level and degree of product
diversification. In the case of SMEs with limiteéésources to sustain large-scale R&D
operations, they might need support for adoptintdeep niche” strategy by concentrating
resources on a few specialized products and sery@e&n, 2002: 612). For large firms with
complex multidivisional structures, they might netm rely on highly skilled workers or
managerial competences to overcome those constiaitérms of organizational efficiency and
corporate governance which represent the primasallesige impeding firms’ diversification
degree or product scope.
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Appendix A: Dependent and independent variables
Categories Indicators Variables Measure Obs Mean [S);[:/ Min Max
R(l)S: Return on ROS = Operating profit 5580 | 0.0207| 02101 -1 1
Accounting measures saes Total sales
ROI: Return on Operating profit
) ¢ ¢ ROI = _ 5580 | 0.0429| 0.1702| -1 1
Investmen Annual investment
Dependent . . ) . .
variable and Diversification The dl_Jmmy attains 1 if the firm diversifies, c%580 0.212 0.409 0 1
otherwise
explanatory
variable Diversificationindex TD =Y}SIn (1/5z) where S; is the share of
Entropyindex segment in the firm’s sales, anbh (1/5_) is the | 5580 | 0.096 0.2323| O 1.598
(E) . . L
weight for each segment
Square of entropyindex 5580 0.0631 0.207 0 2.556
Labor force size| Natural log of total number of doypes 5580, 4.261 1.561 0 9.419
Firmsize Economicsize | Natural log of total assets 5580 9.261 1.828 0 164
Square of natural log of total assets 5580 89.109.223 | O 239.35
Control Firmage Firmage Number of years firm has been oipgra 5580 | 6.268 4.856 1 60
variables: Technologicalresourcels R&D persont Or;ﬁerate of technical personnel in total firm la ¥s80 | 0.097 0.175 0 1
firm-level Total debt
charateristics| Financial leverage Debt ratio Debt ratio = ——— 5580 | 0.391 0.306 0 1
Total asds*ets
Fi t
Capital intensiveness Capital intens|ty Capital intensity = tred assers 5580 | 291.92| 159554 O 2000(
Number of employees
Export The dummy attains 1 if the firm exports t%580 0.241 0.428 0 1
products / services
Professional The dummy attains 1 if the entrepreneur @330 | 0.376 0.484 0 1
. ) o education bachelor / master / PhD degree ' '
Control  variables: Individual-levet The dummv attains 1 if the entreoreneur|
characteristics Gender female y P 8580 | 0.205 0.404 0 1
Age Age of the entrepreneur 5580 47.203 9.65 20 77
Control . n , .
1 0 t t;
variable: Industry performance é\(l)e'gagemdustry —Z perating profit; 5580 | 0.0299| 0.035 -0.053 0.7832
industry-level n&s  Total assets;

Note SIC industries at four-digit level are treatedratuistry segments; at two-digit level are treaedndustry group
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Appendix B: Correlation matrix of dependent and independent variables

i i Technical
ROI ROS Entro Firm Export De_bt 'Capltal quor Epo. Pro. Gender Age Industry
age ratio intensity size Size employ. Educ ROA

ROI 1.0000
ROS 0.740* 1.0000
Entropy 0.278* 0.262* 1.0000
Firmage | 0.069* 0.112* 0.067* 1.0000
Export 0.126* 0.141* 0.0268 0.105* 1.0000
Ir:)a(iib(; -.128* -.083* 0.063* -.061* 0.089* 1.0000
Capital | hami 570+ L0006  -092* -.045* -075*  1.0000
intensity
Labor
size 0.056* 0.0369 0.0015 0.065* 0.281* 0.376* -0.248* .0a00
Econo
size 0.075* 0.055* 0.0274 0.0231 0.257* 0.477* 0.123* o6&* 1.0000
Technial | 5185 L0007 0.0307 -106* -0074 -0064 0.5075*.263* 0.153* 1.0000
employee
Pro. Educ| 0.242* 0.281* 0.128* 0.0108 0.250* 0.175*-0.0198 0.189* 0.293* 0.1662* 1.0000
Gender | 0.066* 0.056* 0.044* -0.025 -.038* -.066* .0R82 -.170* -.200* -0.039* -0.077*  1.0000
Age 0.0003 -.0149 -.0211 0.302* 0.0183 -.089* -B803 0.043* -.0076 -0.106* -0.088* -.151* 1.000
'”Ig(“);”y 0.047* 0.0057 -.045* 0.097* 0.092* 0.0069  0.0081 032* 0.116* 0.063* 0.0614* -.095* .056* 1.0000

Note: * significant at 1% level
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Appendix C: Firm performance (ROS as the dependentariable)

Firm return on sales (ROS)

Static model Dynamic model
ROS;; = Entropy;:ff1 + zitff2 + v; + € ROS;;
= ROS;;_1 B, + Entropy;:;
+z;fs v+ €

FE RE GMM GMM GMM
exogenous endogenous
0.264** 0.259**
ROS (t-1) (0.049) (0.046)
Entropy 0.518** 0.253* 0.259** 0.663** 0.65**
(0.115) (0.056) (0.042)  (0.173) (0.166)
Entropysquared -0.201* -0.041 -0.06 -0.291** -0.282*
(0.095) (0.063) (0.047)  (0.131) (0.129)
Technologicalresources 0.054 -0.0211 0.028 0.068 0.068
(0.035) (0.031) (0.031) (0.063) (0.063)
Leverage (debt ratio) -0.006 -0.043** -0.069** -0.045 -0.045
(0.02) (0.016) (0.011) (0.03) (0.03)
Capital intensity -0.0001 -0.0003 -0.0003** -0.0004** -0.0004**
(0.0004) (0.0003) (0.0001)  (0.00017) (0.00017)
Export 0.023* 0.037** 0.044** 0.037** 0.037**
(0.007) (0.006) (0.005) (0.01) (0.01)
Firmage 0.0018 -0.0006 -0.003** 0.002 0.002
(0.0011) (0.00004) (0.0004) (0.0013) (0.0013)
Economicsize -0.0062 -0.045* -0.057** -0.0145 -0.0145
(0.021) (0.023) (0.0123) (0.023) (0.023)
Economicsizesquared 0.0003 0.0017 0.003 0.0018 0.0017
(0.001) (0.0011) (0.0006)  (0.0013) (0.0013)
Laborsize 0.0195** 0.0002 0.01** 0.0123 0.0123
(0.0075) (0.0046) (0.003)  (0.011) (0.011)
Professioneducation Y/N 0.216** 0.161** 0.108** 0.154** 0.154**
(0.0145) (0.01) (0.0058) (0.018) (0.018)
Gender 0.025* 0.022**
(0.013) (0.0077)
Age -0.0044* -0.0006 -0.0004 -0.005* -0.0057*
(0.0023) (0.004) (0.0003)  (0.002) (0.002)
Averageindustry ROS 0.145 0.029 0.288* 0.152 0.148
(0.116) (0.124) (0.121) (0.101) (0.101)
Intercept -0.014 0.196 0.281** 0.088 0.11
(0.139) (0.11) (0.062)  (0.168) (0.174)
F(13,4637) .
F-value 50 44 F(14) =62
. x:(14)= x2(14 = x?(14)=
Wald Chi-sq 4455.8%** 35(7.11** 36(5.44)1**
Hausman test x2(12) = 216.03**
isti x* ()=
Hansen J St_atIStIC 33
of excluded instruments P =007
Observations 5580 5580 4650 3720 3720

Notes:(**): significant at 1% level; (*): significant ab% level; Standard errors in brackets
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