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Abstract

With China’s rapid economic growth in recent yeargny Chinese firms especially in high-tech indasthave

started to technically lead in the internationakke& In this study, we aim to uncover the rootsesuthat lead to
Chinese firms’ catching up from network perspectiBg taking Huawei Technologies Co. Ltd. as a casge,

integrate absorptive capacity development and fawel catching up into an alliances-based netwoaknéwork.

We found that network alliances with firms and wmgities complement each other at different catrhip stages;
and alliances-based network provides a springbfmar@hinese firms to shorten catching up path. \Wgi@ that in

Chinese context, impact of FDI on firms’ performarmommes into effect only if partnership is carréed; alliances

with universities facilitate development of absorptcapacity at an early stage; Partnering witldileg players

stimulate R&D investment at a late stage and semeldusly enhance firm’s innovation performance al& w
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1. Introduction
The central idea of national catching up is thétedogic and economic convergence between leadingtdes and
followers (Abramotiz, 1986). Since 1960s, with #rapirical studies of catching up experience of Wl& Japan,
and South Korea, this theory has been rapidly dgesl. Freeman (2002) argued that technology aravation are
central to the catching-up process; latecomer fihage advantage to target progressive and dynardigstries.
Perez and Soete (1988) claim that once latecomas fhave enough time and sufficient productive béia as
well as other resource endowment (especially huoagoital relevant for new technologies), catchingcap be
achieved through ‘window of opportunity’.

As one of emerging economies, China’s spectacutanamic growth and unprecedented success have
attracted much attention from both academic schadand policy-makers alike. Undoubtedly, today’s l@hhas
been the single most important new developmenttifig the world economy at the outset of theé' 2&ntury
(Elchengreen and Tong, 2007). China’'s GDP has Heethird largest country in the world after the B¥&1 Japan.
China is now the world’s sixth largest trader, dyjsm more than six per cent of global exports, émel leading
destination of foreign direct investment.

With China’s rapid development, many Chinese firilmsve already been the leading players in the
international market. LUBS research report said fihinese multinationals could no longer be regards
‘apprentices’ on the international stage; they halready been investing in the developed countigesbtain
intellectual property and to learn from joint vergyartners (LUBS report, Jan. 2009).

In the academic field, much attention has focudeahacro-economic level on the impact of FDI on Gén
economic growth. In the early stage, inward FDICinina was extensively studied. Scholars made csnsetihat
FDI significantly and positively impacted on Chisandustrialization as well as productivity (i.euéh, 1992;
Wang and Swain, 1995, Liu et al., 2001; Heid anesR1996). Later on, as Chinese firms emergedsa®mag group
of foreign direct investors in other developed aeleloping countries, much research effort waschei to
Chinese outward FDI and its impact on firm’'s depah@nt and other countries’ economic growth (i.ehEhgreen
and Tong, 2007).

We found that fewer studies at micro-level havestered frameworks that lead to Chinese firms’ luaty
up. Maybe it is because the number of successtahicey up firms from China is not large. Child aRddrigues
(2005) have ever initiated an article aiming tonstiate discussion on this issue. However, as weseanthe studies
are still very limited. Yu et al. (2006) gave theidence that there have been a number of Chinesmaies
catching up. Duysters et al. (2009) argued in & cagdy of Haier Group that there is an alternasitvategy for
many Chinese firms to the much-acclaimed East-Asiane to growth. They all highlighted the impaorta of
strategic alliances in the cases but unfortunatilynot pay much attention to explore the catchipgramework.

Therefore in this study, we seek to identify a feavork that part of Chinese firms in ICT industryedgfor
catching up. By taking Huawei Technologies Co. la8l.a case work, we try to find out the stratethes Chinese
firms used for developing absorptive capacity ambvation performance.

Based on the case study of Huawei, we argue thaisFibter-dependent with strategic alliances ia darly
stages of catching up and network alliances witivarsities and other firms effectively facilitatehi@ese firm's
development. We are not saying that this netwonspgetive view on catching-up framework is suitatae all
Chinese firms, but at least it provides other lateer firms with a referred mechanism. We expedat $tudy could
stimulate more discussion on Chinese firms’ caghip, catching up strategies, and catching up fraorics.

The study proceeds as follows. Firstly, a brief larption of core concepts like strategic alliancesl
absorptive capacity is given in section 2. Afterdggran overview of catching up in China’s contexpiesented,
including China’s absorptive capacity at natiorealel and Chinese firms’ mode choice in a catchipdrajectory.
Then, section 4 focuses on the case study of Huaweehnologies Co.Ltd. from alliances-based network
perspective; and finally we give the discussiomatosion, and future research in section 5.

2. Core Concepts

2.1 Strategic Alliances

In line with previous alliance research (Yoshina d&angan, 1995; Osborn and Hagedoorn, 1997; De é¥lat
2001; Heimeriks, 2004), we define strategic allemasagreements between two or more partners as a catiper
form towards a common goal by sharing necessamyuregs as well as coordinating activities

Besides the advantages that collaboration encompassch as flexibility, commitment reduction, and
facilitating organizational learning etc. (Mowery &.,1992; Chan, 1997) , strategic alliances hadditionally
advantages in offering opportunities to (a) acerasket; (b) accelerate the return on investmentsifare the cost



of investment such as R&D; (d) spread risk; (e)eascresources such as complementary technologgreéte
efficiencies through economies of scale and scfge;o-opt competition. ompanies using stratediamtes might
gain an early window on emerging opportunities thayy may want to commit to more fully in the fuau(iSchilling
and Steensma, 2001) and obtain overall level ofifiity by establishing a limited stake in a verguwhile
maintaining the flexibility to either increase thebmmitment later or shift these resources to learodpportunity
(Schilling and Steensma, 2001)

2.2 Absorptive Capacity

Cohen and Levinthal (1990) define absorptive cdpaas a firm's general ability to value, assimélatand
commercialize new, external knoweldge. They artpa¢ & firm's absorptive capacity is develped curingdy, path
dependent, and based on prior investments in itabe€s absorptive capacity.

In the school of absorptive capacity, many schotglored internal determinants of absorptive capac
Nicholls-Nixon (1993) examined the role of absarpticapacity in pharmaceutical firms’ responseesthi
technological discontinuity created by the emergeoicbiotechnology. She measured absorptive capacihree
ways: the number of biotechnology patents the fietd, the number of new products it had on the etaok under
development, and its reputation for expertise @ lilhman healthier appalications of biotechnolodye ®und that
firms with high levels of absorptive capacity intasmore in their own R&D, utilizeed alliances,linuse expertise
with relevant technologies, and communications \altiance partners.

Absorptive capacity of allainces partners are egldb learning process. Lane and Lubakin (1998)eatbat
absorptive capacity is a function of the absorpthepacity of the dyad. Koza and Lewin (1998) adsirée
importance of absorptive capacity by considerirfiedént type of alliances in terms of non-equithamces (such as
joint R&D, franchasing, and licensing) and equitifaaces (such as joint venture). They propose ttoat-equity
based exploration alliances are greater interdegrgrttian equity based exploitation between abs@ utpcity and
learning of each partner.

3. Catching up Analysis in Chinese context

Based on a historical analysis, Mokyr (1990) argted technology catching up is an outcome of agse of
technology accumulation. Abramovitz (1989:222) agythat a country’s potential for rapid growth tgsg not
when it is backward without qualification, but rathwhen it is technologically backward tsdgcially advancedin
other wordsabsorptive capacity can be established only ifigiefit social capability has been builh the dynamic
economic evolution, the potential for developing@iptive capacity at a basic level is not only agded with a
country’s endowment of high skilled labor but alslosely related to the corresponding mechanism fgno
communication. Therefore, we argue that an emlgbadéching up system is developed within an indigie
organization-society ‘pyramid’ in which absorptiapacity is built on social capability and catchiqmis generated
when absorptive capacity and social capacity aepamed.

3.1 China’s absorptive capacity at national level

To measure China’s national-level absorptive cdpativo indicators can be chosen. First is gmelowment of
researchers@nd the other ithe ratio of R&D investment over GDRccording to the announcement from OECD in
2006, the number of researchers in China has isedeaver 77% from 1995 to 2005, China has rankedécond
worldwide with 926 000 researchers by 2005, justine: the United States. Figure 1 gives the comparecross
OESO, Netherlands, European Union Countries, andaCbon ratio of R&D investment over GDP. In order t
identify the main characteristics of China’s natibmabsorptive capacity, the source of R&D experemas the
allocated distribution of R&D fund are also consate From figurel we can see China’s investmem&D over
GDP was averagely above 1.05% per year; by 2006, réio had approached to 1.5%. According to #gort
submitted by National Development and Reform Corsiisto National People’'s Congresdhi@a is aiming to
raise spending on research and development ufp8pkrcent of GDP in 200Fhese two indicators implicate that
China’s absorptive capacity at national level hasrbtremendously developed; measuring at a colmigl, the
technology gap between China and European developetries is getting smaller.
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Figure 1 R&D expenditure based on GDP

According to China Statistic yearbook of Sciencd aechnology (2007), government has not been amajo
source of R&D fund. From figure 2 we can see in@0inly 24.7% of R&D fund was from government; wées
69.1% was from enterprise and 4.6% from banks, lisccomparable with that in 1999, in which thdaas
32.4%, 34.9%, and 8.8% respectively. A report fildoonomist on Dec. 20, 2008 said that China is nlmsecto
surpassing Japan in total research spending, fiorasa nothing a decade ago; and corporate R&D im&has
soared 23% comparing with 1-2% between 2001 an® 2@®merica and Europe. The changes in the soofce
R&D investment imply that Chinese enterprises Hatentionally started to build up absorptive capaci
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Figure 2 the funding source of R&D investment

With respect to the distribution of R&D expenditutke data from China Statistic Yearbook of Scieand
Technology (2007) reflects that 71% of R&D fundsrevallocated to enterprises and 18.9% to domessiearch
institutes and universities. Since public reseairt$titutes & universities in China are closely teclogical
collaborating with enterprises, it is sensible thatt of R&D investment by enterprises was spenhéuniversity-
industry collaborative R&D projects.

3.2 Chinese firms’ catching up strategies

At national level, absorptive capacity can be depetl through many channels, of which the most aite and
well researched is foreign direct investment (Del®el997; Dunning, 1993). Studies on this topivdaffered
many empirical evidences, showing that FDI is apanant vehicle for technology transfer and conittiifig to host
countries’ economic growth (Borenszein et.al, 19R&8ichert and Weinhold, 2001).

The important role of Multinational Enterprises (H8) in host countries is that technologies can be
transferred not only through linkage between MNIEg #heir subsidies in the host coudtrput also through
knowledge spillovers via inter-organization coopiera Through labor turnover, competition forcemamstration
effect, and forward as well as backward linkagd3| €ould undoubtedly be used at the pre-catchingtage to
establish a minimal level of absorptive capacitytfost country firms.

2 mainly determined by the absorptive capacity of Mi\&ibsidies in host country and the willingnessheir parent company
to take technology transfer.



Table 1 presents the conclusive characteristicsstrategies applied at each stage of catching umablward
country firms. In addition to absorptive capackpowledge accumulation at each stage is also aedtifi is clear
that as catching up proceeds, strategies useddpiirang external technologies evolve as well.

In China, since 1978 when open-door economic refaas initiated, FDI has been acknowledged as tHa ma
mode to accelerate Chinese economy growth. Therliyime argument concerns that the MNES’ entriesehav
forcement effect on Chinese local companies. Ormtteshand, local companies that could not shoudepetition
pressure from foreign rivals were firstly displate@n the other hand, the survival indigenous corigsawhich can
survive were forced to improve absorptive capawigy inter-firm cooperation (such as forward and Kveard
linkage in FDI). Many local multinational enterpgssuch as Changhong, Huawei, Haier, Lenovo, atah@at al.
surviving at that time had significantly benefitedm cooperating with foreign enterprises. Therefave argue that
the effect of FDI is inter-dependent on the corgagfing inter-firm collaborations.

As indicated in table 1, catching up country hasasety of choices to enhance absorptive capadity.
different stages, absorptive capacity could be ld@esl through an integrative mechanism where natiantors
complement each other. In other words by takingh€lsis an example, numerous strategies are implechahthe
same time by national actors. Firms that have dirdzeen relatively technological advanced are pable to
implementing less committed governance modes sacR&D agreement and strategic alliances. Firms sitat
behind are on the contrary feel security to relystnonger ties forming a valid and high committexVernance
mode, i.e. merger and acquisitions, or joint vesgurAt a firm level, each Chinese enterprise haswin learning
network with a number of learning partners and rigsy modes. Firms that can manage its network aed
actively play as a network hub or cover networkictire hole are able to preemptively grasp techiicawledge
and market.

Table 1 Strategies used in different stages of cdiing up
Economic |Absorptive Economies’ Strategies to accumulate Level of
Growth Stag({ Capacity characteristic knowledge knowledge
accumulation

Pre-catchind Very low Resource-based; | Low level of Inward FDI and n¢ Low but might

up but might| Unskilled labor; outward FDI be increasing
be Low level of inward
increasing technology transfer
Catching up| Increasing Knowledge Assimilation of spillovers from Rapidly
to infrastructure and trade or inward FDI; increasing

reach peal domestic industrial| Technology licensing; reverse
capacity; high rate o engineering (early stage) ang

knowledge R&D (late stage);acquisition o
accumulation and technology by M&A
absorption of externg
knowledge
Pre-frontier | declining | Assimilation becomeStrategic alliances; ihouse R&D| Increasing rate
difficult; marginal outward FDI; joint venture decline and
return of absorptive reaching the flat
capacity declining. range

Network leader in Chinese catching up networks idemtified having a number of common traits. For
instance, they either posit the important interfaaeross different sub-network as a broker or corwvéh almost
all the other actors as a center. The involvedradgtonetwork include profit-oriented firms, uniggéres & institutes,
and western companies doing business in China.dBas¢he observation on Chinese context, we thexdfave

Proposition 1 firms that embrace higher volume of network reseuhave higher probability to access a
variety of knowledge and markets.

Proposition 2 firms that locate in network center have higheshability to catch up successfully.

We give the proof of these two propositions in ieectt by studying a case of Huawei Technologiesl@ab.

® This happened in the late 1980s till mid of 1986me state-owned-enterprise that did not endowbilitgato shoulder the
competitive stress went into bankrupt.



4. Case study of Huawei Technologies Co. Ltd.
In principle, success in catching up is labeledthy increased marketing performance and raisedvative
capability. In this section, an integrative stratpgckage will be illustrated to see why some Céenrms could be
successful in the international market and how adbkey ladder quickly to the upper stages. We tike the
experience of Huawei Technologies Co. Ltd. as anmgte and specifically analyze the strategies fretbping
absorptive capacity and innovation performance.

Huawei is a Chinese company in ICT industry. Itte largest and most prestigious networking and
telecommunications equipment supplier in China. Wwhishas now had eight overseas regional departnaamt85
branch offices around the world. Its industriakgsain ICT industry is equal to many multinatiosalmpanies from
western countries.

Huawei’s business includes manufacturing and supglZDMA, 3G terminals, intelligent optical network
ASON, core routers, and switching in the world.hedp readers have more familiarity with Huawei, lise part of
Huawei’s recent marketing performance as b&low

* Huawei's WCDMA products have won business applicatin 26 countries and regions, including

Netherlands, United Arab Emirates, HKSAR, Mauritiaed Malaysia (Ditterner, 2005).
* Huawei’'s 75% of sales were from overseas markettgn@005 Huawei ranks No.2 in the global market
in respect of optical network and DWDM products (@vRHK, 2005).

e Sales amount of Huawei’s softswitch products raok Nin the world (Ditterner, 2005).

* Intelligent NetworkHuawei has the most subscrita@mind the world in this field (Ovum-RHK, 2005)

*  Huawei’'s IP DSLAM products rank No.1 in the gloladrket (Infonetics, 2005 Q2).

e Sales amount of Huawei's MSAN products also ranks Nin the global market (Source: Infonetics,

1HO5)

* Huawei’s routers rank No.3 in the global router keai(Gartner, 2005 Q2)

*  Huawei is the global WCDMA network priority suppteof Vodafone

» Huawei is the global cooperative partner in WCDM@ d&roadband equipment

* Huawei undertakes the largest NGN network of Gegman

To estimate Huawei’s innovation performance, wdeotéd patent data from SIPO, USPTO, and EPO,eas th
performance in USPTO and EPO can represent Huawgisvative power in developed regions; and patémts
SIPO either in English or Chinese can reflect Huswampetitive capability of innovation performanavithin
China’s domestic market. The data from other coemfpatent databases was not collected, even thdugtvei has
been recognized and awarded by World Intellectuap&ty Organization (WIPO) in 2009 as the Worldisp
International Patent Seeker (which ended the almoestdecades of domination by Netherlands’ PhHilestronics
as the first place on the list).

h W Patent in USPTO
] M Patentin EPO

Patent in SIPO (Chinese)
M Patent in SIPO (English)

o] 5000 10000 15000

Figure 3 Huawei’s patents in USPTO, EPO, and SIPO
Source: USPTO, EPO, and SIPO; collected by author

Based on the data collected, we drew the pictufggure 3. Since the number of patents is usuallystdered
as an important indicator of firm’s innovation perhance, we can see that Huawei’s innovative céipaprimarily
emerged in 1998 and its marginal increase rate realdy high from 2000. In China’s domestic markenglish

Al these information has been collected in <<Slhemz Company Profiles>>
www.torinowireless.it/download.php?filelD=187&lani)=




versioned SIPO patents are specially used to ddfend foreign competitors. Figure 3 shows that Haaworked
also hard in China’s competitivddmestic international market'Despite the number of patents applied in USPTO
is too small to be recognized in figure 3, if jashsidering the proportion of patents applied irPUS by Huawei
over the whole number of Chinese patents in USP3¢D gear, we can have conclusion that almost 16@hafese
patents applied in USPTO each year were accouryddulawei. Moreover, more patents assigning to Huawe
Europe than that in USPTO implies that Huawei rergdr market share in Europe than in U.S. From both
marketing and innovation performance perspectideswei's catching up performed successfully.

In order to have thoroughly logical analysis, Istgo through with Huawei’s history. Huawei was bkshed
by Ren Zhengfei in 1988 in Shenzhen, Guangdongipeey China. Initially it was just a small distriioun of
imported PBX products without any telecommunicatioowledge. Five years later, in 1993, Huawei heliieved
its primary threshold of knowledge accumulationRBX and successfully made the first breakthrougE&C08
digital telephone switch by effectively taking adi@ge of the technology diffusions from Shanghdi Bke first
Sino-foreign joint venture in China). Huawei thdtea successfully monopolized Chinese rural maded small
cities. Afterwards, with higher product quality amiproved product development, Huawei started topete with
foreign enterprises in Chinese urban market.

As its expertise in networking products, Huawedlso anetwork operatoin the industry. Its network strategy
made it benefit not only in normal time but alsotle economic crisis. Since the beginning of 200®nvglobal
economic crisis started, Huawei’'s sales has neéepped increasing, even more than 46% up from 25thing
USD23.3billion in 2008. After 20 years’ continuodevelopment, today’s Huawei has been recognizeBusyness
Week as the3World’s Most Influential Company (following aftépply and Google).

But how did Huawei achieve this performance? Simgggaking, Huawei’'s success was owed to the close
partnership with different players in the differesgictors and regions. The primary decision madRday Zhengfei
in 1990s to work with Shanghai Bell (which was atiuthe technology centre in communication se@tdt990s in
China) and the Centre for Information TechnologyT()rought Huawei much more technological knowledgnd
helped it finish a technological stage-skippingatecommunication sector. We stress that the effe&DI comes
into effect on Chinese indigenous firms’ performammly if strategic alliances involved by Chinegeng can be
established beforehand.

In order to avoid direct competition with ShangBail in 1990s, Huawei explored rural market witHitical
support from Chinese government. Getting trust figowernment means that Huawei was not only abkedsive
much more privilege in China’s domestic market, &isb having more financial credits for R&D fund. 1994,
Huawei became the first Chinese firm that establslong distance transmission equipment businassiching
HONET integrated access network and SDH produet lin

By 1996, Huawei had monopolized China’s rural regiand part of urban areas. Since then, Huaweedttr
extend market to overseas by using the similar etarly strategy called “from developing to developedions”.
Huawei firstly accessed to backward market thaeifpr multinationals did not intensively invest (fmstance,
South Africa, south-east Asia, and South AmeriaaJ gradually penetrated to developed countriesk&sping
collaboration with Chinese universities, Huawepsy step competed with foreign multinational comipa also in
overseas market. In 1997, Huawei successfully selbits GSM products and eventually expanded tr GOMA
and UMTS, which was at that time considered impmedbr developing country’ firms.

In order to develop management skills and structdteawei invested in collaboration with IBM Congut.
Since 1998, this collaboration optimized Huawei'anagement, organization, and product developmettate.
Quite fast, Huawei became a leading player in #iecommunication industry by providing diversifiedoducts
ranging from switching, integrated access netwhi®N, xDSL, optical transpot, intelligent networkS@l, GPRS,
EDGE, W_CDMA, CDMA2000 as well as a full seriesrotiters, and other LAN equipment.

Besides catching up in management, Huawei invdstedily in Research and Development. Averagely each
year, at least 10 % of annual sales were put irfé@® Ror developing absorptive capacity. Huawei so feas
established 14 R&D centers around the world, bentbedded in the collaboration with suppliers, custs,
universities, and leading players. Huawei's alledbased network is characterized by multidisciplmelti-level,
and multiregions. Table 2 lists Huawei’s partngustistory with leading players, from which we idénthat firstly,
Huawei’'s alliances activities started very earlyeewvhen it was just founded; Secondly, allianceppbaed
frequently with alliance partners who were notniettd within the same sector; Finally, alliancetwork enlarged
and embedded quickly, by which Huawei gained aligtartners to work with in a stable way.

As what Huawei people declared, they aim toabesast with the latest technology and quickly mpooate
advanced technology into its own knowledge bahgawei people believe that the cooperation withdileg
multinational companies can help themnlarge technology base and achieve win-win ouécdrherefore, since
1997, Huawei have established joint ventures (i Biemens on the research, production, salessamnices of

10



TD-SCDMA in order to further advance its technoladgvelopment; (2) with Motorola in Shanghai to eggan
providing global customers with powerful UMTS prath solutions, and HSPA; (3)with many prestigious
companies such as Intel, Texas Instruments, Friessc&emiconductor, Qualcomm, Infineon, Agere System
Microsoft, IBM, Sun Microsystems HP, ADI, Altera,dtbrola, Oracle, SUN, TI, and Xilinx for a numbefrjoint
laboratories; (4) with many other world leading mgement consultant companies such as Hay Group, Bm{C
FhG to introduce a series of advanced processds asitPD (Integrated Product Development), 1ISCefjrdated
Supply Chain), IT-based management system in humsource management, financial management, andgyqual
control.

Figure 4 shows that technological alliances witteiign firms are classified into three groups: wit#panese,
American, and European enterprises. Of thereytkix per cent inter-firm alliances were conductégth American
firms; forty-three were focused with European gmtises; and twenty-one per cent alliances were draguh with
Japanese companies. The regional distribution olwdirforeign alliances indicates that Huawei’s tsigac
alliances are intended to be with advanced counfitens that embrace relatively high industry regiain, lager
technology base, and embedded collaboration netwdflwe consider further to check the network posi of
Huawei’s alliances partners in the correspondimgior@sector, we can find that all of them are abisdy holding
the cluster center. This means that Huawei's gyate work with them is beneficial for it as a netk broker
accessing a larger network resource from othetenisis

Europe
43%

=

Figure 4 Regional Distribution of Huawei-foreign Aliances

Besides dyadic alliances, Huawei is actively wogkom numerous promising technology networks. In May
2006, Huawei was invited to join the SCOPE Alliardetwork and committed to support SCOPE’s missibn o
enabling and promoting the availability and intex@bility of open carrier grid base platforms. Dec. 2008,
Huawei entered into the Open Handset Alliance Nétvemd planned to launch smart phones based ofritimid
platform in 2009. In Feb. 2009, Huawei was invitedparticipate Open Patent Alliance (OPA), whishaigroup
formed in June 2008 by members of the WIMAX ecamyssuch as Alcatel-Luucent, Cisco, Clearwire, |ragid
Samsung Electronics, aiming to form a WiMAX patpobl and aggregate patent rights to implement tid A
standard. Huawei’s participation was derived frasnsignificant contribution to development of OFCVMIMO
broadband wireless technologies. As the vice peasidf Wireless product line and president of CDERIAVIMAX
product line of Huawei said, Huawei’s joining OPAllwiltimately promote Huawei to offer broader cbeiand
lower TCO for WIMAX technology and also will helfngm deliver more products with high quality arouhd
world at affordable pricés

Table2 The Memo of Huawei's Alliances (1989-presén

Announced Name of Partners Partner Joint  Venture
Date Nation Flag
(mm/dd/lyy)
1989-1994 Shanghai Bell Telephop&ino-U.S. No
Manufacturing Company (BTM) JV
Huawei Technologies Co Ltd China
02/20/97 Huawei Technologies Co Ltd China No
Texas Instruments USA

5 Refer to Huawei's global websitetp://www.huawei.com
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04/09/97 BETO Russian Fed Yes
TELEKOM Russian Fed
Huawei Technologies Co Ltd China

08/26/99 Huawei Technologies Co LtdChina No
Fujian Provincial Mobile China

06/08/00 Huawei Technologies Co LtdChina No
QUALCOMM Inc USA

11/27/01 NEC Corp Japan Yes
Matsushita ~ Commun  IndustrialJapan
Huawei Technologies Co Ltd China

10/21/02 Huawei Technologies Co Ltd China No
Agere System USA

10/21/02 Huawei Technologies Co Ltd China Joint lab
Microsoft USA

10/23/02 Huawei Technologies Co LtdChina Yes
NEC Corp Japan

03/19/03 3Com Corp USA Yes
Huawei Technologies Co Ltd China

06/04/03 Avici Systems In¢ USA No
Huawei Technologies Co Ltd China

08/29/03 Huawei Technologies Co LtdChina Yes
Siemens Info & Commun Mobile | Germany

09/16/03 Huawei Technologies Co LtdChina No
Infineon Technologies AG Germany

02/12/04 Information & Communication MoGermany Yes
Huawei Technologies Co Ltd China

04/25/05 Huawei Technologies Co Ltd China No
Intel USA

03/02/06 Huawei Technologies Co Ltd China No
HP USA

05/31/06 Huawei China No
Freescale Semiconductor USA

07/25/06 Motorola Ing USA Yes
Huawei Technologies Co Ltd China

02/13/07 Huawei Technologies Co Ltd China No
Qualcomm Inc. USA

05/14/07 Huawei Technologies Co LtdChina Yes
Global Marine Systems Ltd United

Kingdom

05/21/07 Huawei Technologies Co LtdChina Yes
Symantec Corp USA

10/31/07 Huawei Technologies Co Ltd China No
International Telecommunicationinternationa
Union | Institute

1998-2003 Huawei Technologies Co Ltd China Consultant
IBM USA Agreement

12/12/08 Huawei Technologies Co Ltd China No
Microsoft USA

03/20/09 Huawei Technologies Co Ltd China No
Infineon Germany

08/09/09 Huawei Technologies Co Ltd China Telecom

01/01/01 Sun Microsystems Inc. USA Lab

1997-Now Huawei Technologies Co Ltd China Consultant
Hay Group USA agreement

1997-Now Huawei Technologies Co Ltd China Constiltan

12



PwC Britain Agreement
1997-Now Huawei Technologies Co Ltd China Consultant
FhG USA Agreement
Source: SDC database and various media announcement

Note: the alliances partners appeared above aretimd$uawei's long-term collaborators. Despite
some of them have been competitors, the dyadianaedis are still continuing and partnership is
natured of stability and repeatability.

In line with allying with leading players, Huaweéver stopped research alliances with universitesfar,
Huawei has been buildingdvancedresearch labswith more than 20 Chinese domestic research unssitand
universities such as Beijing University (since NB905), Zhongshan University, China (since Dec.80@hejiang
University, China (since March, 2008), Tsinghua \#nsity, China (since Jan. 2007), University ofedcie and
Technology of China (since April, 2009), Xi Dian Mersity, China (since Dec. 2007), Sanjiang Un\grsChina
(since Sept, 2007), Northwest Polytechnical Unitgr€hina (since Oct. 2004) etc.

Moreover, more than 10 joint training programs withinese universities in different regions werenfted,
namely ‘Huawei High Level Talented-Person CultivatiBase’ (Huawei Rencai Pei Yang Ji Di). Thesetjoin
programs are purposive to provide Chinese graduaitispre-career education. Huawei treated unitiessiand
institutes as itknowledge incubatdoecause it has been proved to offer Huawei muclebenefits than expected.
In recent years, Huawei extended investment omtdolical alliances to a number of foreign univéesi such as
INATEL University, Brazil (since Sept. 2003) andrBluniversity, Iran (since July, 2009).

In order to find a short-cut solution for standaedion of technical training in China’s ICT sectblyawei
established Huawei University in 2005. This uniitgrbas seven University Subsidiaries located aci@iina (in
Beijing, Xi'an, Nanjing, Hangzhou, Chongqing, Kumgi and Kuilin). It is aimed to enhance the inteater
communication and offer the best training for ICiayers in China. Technological engineers and mansafyjem
each ICT firm are welcomed. In order to catch up ititernational training standard, Huawei Univgrsitvested
dramatically on hiring professional researchers eltinally and abroad. Unlike alliances with othiem§, Huawei
University not only offered a springboard for CHn&CT sector to develop absorptive capacity intévely, but
also enhanced Huawei’s reputation. The exchangfednation/technology intra China’s ICT sector whsreafter
blooming out; and Huawei certainly becomes the Wiealge Hub’ of ICT network in China.

Comparing with technological alliances, Merger @&udjuisitions (M&As) were not implemented quite ofte
by Huawei. Table 3 lists M&As activities involvirtguawei from 1989. From that we can see Huawei'wities in
acquisition started just from recent years and theye mainly located in China’s domestic marketackward
countries. This implies that M&As was not a prigriof governance mode for Huawei in absorbing
technology/knowledge. In contrast, it was a shattveay to dominant low-income market.

Therefore, strategic alliances are the priorityatstgy that Huawei used to absorb external knowledige
universities-involved network facilitated Huaweigoab human capital preemptivélgnd efficiently digest frontier
technology as well. Because a number of top Chineseersities have cooperation with foreign unitigs,
Huawei benefits a lot in term of knowledge diffusidiuawei could hear the latest research resudédain academy
field and from this point universities are alsoirgtHuawei’slistening ear

Also, Huawei's partnership history indicates thdti@se firms can shorten catching up process hygusi
alliances-based network. Unlike the widely acceletatatching-up model in which latecomers go thro@EM,
ODM, and OBM (i.e. Lee and Lim, 2001), Huawei'shirological catching-up is characteristic of stakiging’.
By going throughreplicable imitation stage, innovative imitatiorage, and self-innovation stepithin 20 years,
Huawei maintains its own brand. To build tqe basic knowledge badduawei insists on close collaboration with
local universities and research institutes. It banidentified that Huawei’s initial success is iatited to a large
alliance-based network; and only if the R&D colledtdon with universities is executed, allianceshwig¢ading
players could become ‘a cherry on the cake’.

Moreover, Huawei’s strategy in choosing networkifimss could not be ignored, because the netwositiom
determines the orientation of knowledge flow. Heésvconcentrative working on alliance-based nekwaith
universities and leading players has offered itsefftinuously upgraded network position as wehigh reputation.

5 Unlike other foreign MNEs strategies in attractiexcellent graduat&sHuawei, from the beginning, keeps working with
universities to nurture the pre-graduates; it esetnup the Huawei training centers in many unitiessi The excellent graduates
are attracted there, not only because the ave@geyer year offered to graduates is relativaghér than that by foreign
MNESs, but also because the rich program of trairiregprovided each year.

" Huawei did not picked up the analogue electromiitch technology as a basic level, but rather sipngumping to the most
popular technologies taken by foreign companigbatttime---the digital electronic switch technofog
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Today, Huawei has not been that small firm withaoy market influence as 20 year ago; in contrasias been no
guestionably considered as a central actor in Ghl@a sector network.

The miracle changes of Huawei’s position implicttat Huawei’s strategy for developing network poveer
really effective. In the international market, Hwgwlays as a strong competitor with multinatioo@ipanies such
as Cisco System and Alcatel-Lucent etc. also asnable learner from them. Encompassing a double-iiZeetity
(contributor as well as learner) gave benefits tmwei that many competitors are more likely to tevi attending
technology-based networks for research and palteming.

Figure 5 presents Huawei's strategy in alliancesasetwork. Except Huawei that located in the eeiofr
figure 5, five groups of actors play in this netkowhich include western multinational companiesMNC),
western countries’ universities (WU), Chinese ursitees (CU), Chinese domestic companies (CC),@mdpanies
with low performance but high technology base eitheChina or overseas (LC). From the case studyabwe can
see Huawei attracted knowledge/technology infloreuigh a large number of stable direct connectioitis western
multinational companies and Chinese universitiesrddver, in case of collaboration that happenedide other
Chinese firms and Chinese universities, Huawei diesb knowledge diffusiorindirectly through knowledge
spillovers. This was similar in the cases betweestarn multinational companies and western unitressiT hrough
direct collaborations with Chinese universities avektern firms, the technology produced by westsriversities
could be reachethdirectly. On the one hand, Huawei extends knowledge adimuisiia Chinese universities; on
the other hand, Huawei keeps effort on speedinghdipect knowledge diffusion. The data from Huawajlobal
website indicates that so far more than 30 R&D glifuses have been set up in Western Europe anthManerica
and more than 75% of researchers are hired froal faces.

Moreover, knowledge inflow could also be derivednfracquisitions in developed and developing nations
domestic market. Even though there were not tooynagquisition cases related to Huawei, Huawei'sivatibn on
acquisitions is very clear. We say that to pronitst@etwork position and enhance absorptive capiglsil Huawei's
action in acquiring target firms that containedthigolume of technology but performed inefficientiye to dead
management or blocked financial supply can be ratai.
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Table 3 Huawei M&As (1989-2008)

Announc | Target Name| Target Target Acquirer Acquirer Acquirer
ed Date Industry Nation Name Industry Nation
(mm/dd/ Sector Sector
yy)
10/28/05 | Huawei- Prepackaged | China 3Com Corp Computer| United
3com Co Ltd| Software and Office| States
Equipment
11/03/05 | Huawei Business South Nulane Business South
Technologie | Services Africa Investments | Services Africa
s-South
11/07/05 | Huawei Chemicals and China Henkel AG &| Soaps, Germany
Electronics | Allied Co KGaA Cosmetics,
Co Ltd Products and
Personal-
Care
Products
11/15/06 | Huawei- Prepackaged | China 3Com Corp Computer| United
3com Co Ltd| Software and Office| States
Equipment
03/19/03 | 3Com Corp} Prepackaged | China Huawei Communic | China
Assets Software Tech-Entrp ations
Bus Asts Equipment
02/08/04 | SUNDAY Telecommunic| Hong Huawei Communic | China
Communicat| ations Kong Technologies| ations
ions Ltd Co Ltd Equipment
08/08/05 | Marconi Communicatio| United Huawei Communic | China
Corp PLC ns Equipment | Kingdom | Technologies| ations
Co Ltd Equipment
06/07/06 | Harbour Prepackaged | China Huawei Communic | China
Networks Software Technologies| ations
Hldg-Assets Co Ltd Equipment
06/23/06 | Intercellular | Telecommunic| Nigeria Huawei Communic | China
Nigeria Ltd | ations Technologies| ations
Co Ltd Equipment
10/26/07 | Shanxi Advertising China Huawen Wholesale | China
Huashang Services Media Trade-
Media Grp Investment Nondurable
Co Corp Goods

Source: SDC database and collected by author
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Figure 5 Huawei’s strategy in alliance-based network

5. Conclusion
Due to the research gap in previous studies ongshifirms’ catching up from alliance-based netwmekspective,
this study is aimed to find out the root cause€loihese firms’ rapid development. The presentatioa case study
on Huawei Technologies Co.Ltd. indicates that atlizs-based network is an efficient mode for Chirfesgs to
shorten catching up path. Departing from previduslies that interpret Chinese firms’ developmemobtigh FDI
and government policy, this study not only hightgygDI's positive impact on Chinese firm’'s develagg) but also
more importantly clarifies the significant role afllaboration network in foreign investment.

By analyzing the case of Huawei Technologies Co,lttdo propositions were proved thoroughly. We sat
at least in China’s context, firms that embracéhbigvolume of network resource have higher proiighd access a
variety of knowledge and markets; and firms thatate in network center are more likely to acconhptiatching up
successfully and quickly.

We argued that for firms aiming to establish a pynbase for absorptive capacity, alliances-basdaiark
could help to recognize knowledge diffusion at finst moment. We clarified the role of firm's alliaes-based
network in the whole catching up path and involvargors, and stressed that the triangle shapeshedis cycle with
universities and leading players can not only guta&the network stability but also provide a silé@glatform for
absorptive capacity development. On the one hamihheSe firms could establish a primary level ofapsve
capacity with technologically working with univetiss; and on the other hand through alliances vatding
players, Chinese firms could be motivated in R&Reistment.

Unlike previous studies, we claimed that FDI's irdpaorks through alliances-based network in Chibaen
though FDI is an effective mode for technology #fan which has been widely received consensus laim ¢hat it
is true only when a firm stays at a pre-catchingstgge where knowledge absorption is passive; drecdirm is
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willing to actively absorb knowledge, wherevertays in the catching up path, alliance-based nétwsothe most
effective mode. This is much departing from pregioetwork studies, as combining alliances with ersities and
firms was not ever highlighted for backward firnW§e argue that for backward country firms, univégsitand
counterpart firms are quite necessary to be incatpd into alliances packages, because alliandisumiversities
could significantlyenhance a firm's absorptive capacity in early stagied allying with universities as well as firms
could facilitatefirm’s capability to absorb in the late stage.

Alliances with partners from different regions also important. As we claimed before that only driing
with universities is executed, working with leadiplgyers could possibly become ‘a cherry on thestdkor each
Chinese firm, this does work effectively becausekiviy with advanced partners could be feasible ohfirms
have required knowledge base for certain technetoghnd of course allying with advanced firms coptbsibly
keep the company being abreast with the latestviatiom and technology development, being alerthe t
competition, and investing in R&D as well as shgtine innovation challenge & risks.

As the contributions of this study, we highlighatlthis study opened up a new stream of researeimanging
economies firms’ catching upom network perspectivétrategic alliances will not only be an advangedernance
mode for developed country firms to speed up nexdpet development, but also an important strategioner for
emerging country firms to rapidly catch up. TheecafHuawei proves that strategic alliance-basedord is able
to enhance firm's absorptive capacity from the veeginning. This case from Chinese firm shows that pre-
alliances with universities would be win-win awaddeas firms’ absorptive capacity could be builtotigh
technological alliances and universities could rexeesearch fund as a return. We believe that oréhstimulated
development for backward country firms will be dersiwated as an efficient mode in other nationatexin

Of course, this study contains several limitatidfisst, due to the strict permission to access Huavintra
database, we could not have more detailed infooma#ill the data in this study were collected eitfiem academy
databases or media announcement. It is clear ieaé tare still lots of alliances not being incogied in the
academy database. Therefore, we suggest that &tutes could pay more attention on first-hané datlections,
preferably interviews. Second, this study was cetell upon a single company that has been veryessfid in
China. However, it would be more completed if hgvinore cases on this issue. We suggest that fatudées can
make comparison on a couple of cases, one firmhtayg successfully due to high volume of strategi@nces;
the other failed because of weak capability ontetfia alliances (maybe due to a small number éaradkes, or
maybe due to weak alliance capability), so that @emobjective judgment upon the impact of alliabesed
network on emerging country firms’ catching up @bbk comprehensively presented.

17



Reference

[1] Abramovitz, Moses (1986). Catching-up, forging ahaad lagging behind. The Journal of Economic Hijsto
46(2): 385-406

[2] Amsden, A. (1989). Asia’s Next Giant: South Korewl d ate Industrialization. Oxford University Presiew
York.

[3] Blomstrom, M. (1991). Foreign investment and spis: a study of technology transfer to Mexico. don;
Routledge.

[4] Borensztein, E., Gregorio, J.D., and Lee, J-W. 898 ow does foreign direct investment affect ecuiwo
growth? Journal of International Economics. 45 (1)5-135.

[5] Bower, G.H. and Hilgard, E,R. (1981). Theorieseafrning. Englewood Cliffs. NJ: Prentice-Hall.

[6] Child, J. and Rodrigues, S.B. (2005). The integratlization of Chinese firms: a case for theorégsdension?
Management and Organization Review 1 (3): 381-410.

[7]1 China Annual Report on National High-Tech Industry Zone (2006).

http://www.chinatorch.gov.cn/yjbg/yjbg/200709/535ki8n|

[8] China Bureau of Statistics (200&ittp://www.sts.org.cn/sjkl/index.htm

[9] Cohen, Wesley and Daniel Levinthal (1989). Innavatand Learning: the two faces of R&D. The Economic
Journal. 99:569-596.

[10]Cohen, Wesley and Daniel Levinthal (1990) “Absoarpticapacity: A new perspective on learning and
innovation”, Administrative Science Quarterly, v@5, No. 1, Special Issue: Technology, organizatiod
innovation, pp. 128-152.

[11]Criscuolo, P. and Narula, R. (2002). A novel apphoto national technological accumulation and gitbos
capacity: aggregating Cohen and Levinthal. MERI'Bd&a&ch Memorandum: 2002-16.

[12]Dahman, C.J. (1994). Technology Strategy in EagrABeveloping Economies. Journal of Asian Econemic
5: 541-572.

[13]De Man, A.P., Koene, P., and Rietkerken, O. (200d3nagementtechnieken voor internorganisatorische
kennisoverdracht. Holland Management Review. VOI.57-65.

[14]1De Mello, A.R. (1997). Foreign Direct Investment ireveloping Countries: a Selective Survey. Jounfal
Development Studies. 34: 1-34.

[15] Dunning, J. (1993). Multinational Enterprises arndi@al Economy, Wokingham: Addison-Wesley.

[16]Duysters, G., Jacob,J., Lemmens, C. & Yu, J. (2008¢rnationalization and technological catching af
emerging multinationals: a comparative case studghina's Haier group. Industrial and Corporate rigjea
18: 325-349.

[17]Ellis, H.C. (1965). The transfer of learning. Newrk: MacMillan.

[18]Este, W.K. (1970). Learning theory and mental depwlent. New York: Academic Press. Eichengreen, B.,
Tong, H. (2007). Is China's FDI coming at the exgemf other countries? Journal of the Japanese and
International Economies. 21(2):153-172.

[19]Felipe, J. (2000). Convergence, Catching-up andM@r&ustainability in Asia: Pitfalls. Oxford develment
Studies. 28 (1): 51-69.

[20]Freeman, C. (2002). Continental, national and sftimnal innovation system----complementarity and
economic growth. Research Policy. 31: 191-211.

[21]Heimeriks, K.H. and Duysters, G.M. (2004). A stuithto the alliance capability development process.
Eindhoven: Technology University Eindhoven. 2004

[22]Hobday. M.(1995). East Asian Latecomer Firms: Leayn the Technology of Electronics.
WorldDevelopment.23(7).

[23]Hobday, M. (1996). Innovation in South-east Asiaston for Europe? Management Decision. 34(9):71-81.

[24]Hu, Mei-Chih. and Mathews. (2008). China Natiomalavative capacity. Research Policy. 37:1465-1479.

[25] Gerschenkron, A. (1962). Economic backwardnesssiottical perspective: a book of essays. Cambrititse,
Belknap Press of Harvard University Press: London.

[26]Kim, L. (1980). Stages of Development of Industiigchnology in a Developing Country: a model. Redea
Policy. 9.

[27]1Kim, L. (1995). Absorptive Capacity and Industri&aiowth: A conceptual Framework and Korea's Experéen
Social Capability and Economic Growth. London: Matan.

[28]Kim, L. (1998). Technology Policies and Strategifss Developing countries: Lessons from Korean
Experience. Technology Analysis and Strategic Manaant. 10 (3): 331-323.

18



[29]Kim, L.(1999) Building technological capability foindustrialization: analytical frameworks and Kdeea
experience. Industrial and Corporate Change. 8(1}1136.

[30]Koza, M.P. and Lewin, A.Y. (1998). The Co-EvolutiohStrategic Alliances. Organization Science. P 255-
264. Kueh,Y.Y. (1992). Foreign investment and ecoiccchange in China. China Quarterly 131:637—-690.

[31]Lall, Sanjaya (1992) “Technological capabilitieslandustrialization” World Development, vol. 20. N&, pp.
165-186.

[32]Lane, P.J. and Lubatkin, M. (1998). Relative Absivgp Capacity and International Learning. Strategic
Management Journal. 19 (5): 461-477.

[33]Liu, X., Parker, D., Vaidya, K., and Wei, Y. (200I)he impact of foreign direct investment on labour
productivity in the Chinese electronics industnternational Business Review. 10 (4): 421-439.

[34]Mokyr, J. (1990). Punctuated Equilibra and Techgial Progress. The American Economic Review. 80 (2
350-354.

[35]Mowery, D.C., and Oxley, J.E. (1995). Inward tedbny transfer and competitiveness: the role of ratimn
system. Cambridge Journal of Economics. 19(1): 87-9

[36]Reichert, U. N., and Weinhold, D. (2001). Causatigt for cross-country panels: a new look at FBd a
economic growth in developing countries. Oxford IBiul of economics and Statistics. 63 (2): 157-171

[37]McAlleese, D., and McDonald, D.(1978). Employmertwth and development of linkages in foreign-owned
and domestic manufacturing enterprise. Oxford Biallef Economics and statistics. 40: 321-339.

[38]Narula, R. and Sadowski, B.M.(2002). Technologicaltch-up and strategic technology partnering in
developing countries. International Journal of Trestbgy Management. 23(6): 599-617.

[39]Narula, R., and Marin, A. (2003). FDI spilloverssarptive capacity and human capital developmesideace
from Argentina. Working paper at UNU-MERIT: 200361

[40]Nicholls-Nixon, C. (1993). Absorptive capacity atethnological sourcing: implications for the respwaness
of established firms. Unpublished Ph.D. dissertatiurdue University

[41]0sbron, R.N. and Hagedoorn, J. (1997). The ingiitatization and Evolutionary Dynamics of Interail
Alliances and Networks. The academy of manageneembal. Vol. 40, No. 2. 261-278.

[42] Perze, C., and Soete, L. (1988). Catching up ihrtelogy: entry barriers and windows of opportunityDosi,
G., et al.(Eds.). Technical change and economiarihérinter, New York. 458-479.
[43]Reichert, N. U. and Weinhold, D. (2001). Causaligst for Cross-Country Panels: a New Look at FOd an
Economic Growth in Developing Countries. Oxford Btih of Economics and Statistics. 63 (2): 153-171.
[44]Reuber, G.L., Crookell, H., Emerson, M., and Qsildamonno, G. (1973). Private foreign investment i
development. Oxford; Clarendon Press.

[45]Rogers, M. (2004). Absorptive capacity and econogngwth: how do countries catch-up? Cambridge Jaurn
of Economics. 28:577-596.

[46] Schilling, M.A. and Steensma, K. (2001). The usenofdular organizational forms: an industry levehlgais.
Academy of Management Journal. 44: 1149-1169.

[47]1Sun, Q., Tong, T., and Y, Q. (2002). Determinantsaveign direct investment across China. Jourrfal o
International Money and Finance. 21(1): 79-113.

[48]Wang, Z.Q. and Swain, N.J.(1995). The determinahf®ereign direct investment in transforming econesn
evidence from Hungary and China. Weltwirtschaftsdis Archiv 131: 359-382

[49] Xu, B. (2000). Multinational enterprises, technglaliffusion, and host country productivity growthaurnal of
Development Economics. 62: 477-493

[50]Yu, J., de Man, A-P, Duysters, G., and van RijskWij (2006). Catch up strategies of Asian firmsnigro-
level perspective. Serbian Journal of Managemé): 49-65.

[51]Yoshino, M.Y., and Rangan, U.S. (1995). Stratediareces: an entrepreneurial approach to globatinat
Boston MA: Harvard Business School Press.

19



The UNU-MERIT WORKING Paper Series

2009-01 Effectiveness of R&D Tax Incentives in Small and Large Enterprises in Québec by
Rufin Baghana and Pierre Mohnen

2009-02Bridges in social capital: A review of the definitions and the social capital of social
capital researchers by Semih Akgomak

2009-03 The Role of Firms in Energy Transformation by Radhika Perrot

2009-04 Standards as a platform for innovation and learning in the global economy: a case
study of Chilean salmon farming industry

2009-05 Consumer behaviour: evolution of preferences and the search for novelty by M.
Abraham Garcia-Torres

2009-06 The role of consumption and the financing of health investment under epidemic shocks
by Théophile T. Azomahou, Bity Diene and Luc Soete

2009-07 Remittances, lagged dependent variables and migration stocks as determinants of
migration from developing countries by Thomas H.W. Ziesemer

2009-08 Thinking locally: Exploring the importance of a subsidiary-centered model of FDI-
related spillovers in Brazil by Anabel Marin and lonara Costa

2009-09 Are International Market Demands Compatible with Serving Domestic Social Needs?
Challenges in Strengthening Innovation Capacity in Kenya’'s Horticulture Industry by
Mirjam Steglich, Ekin Keskin, Andy Hall and Jeroen Dijkman

2009-10Industrialisation as an engine of growth in developing countries by Adam Szirmai

2009-11The motivations, organisation and outcomes of university-industry interaction in the
Netherlands by Isabel Maria Bodas Freitas and Bart Verspagen

2009-12 Habit Formation, Demand and Growth through product innovation by M. Abraham
Garcia-Torres

2009-13 The Diffusion of Informal Knowledge and Innovation Performance: A sectoral approach
by M. Abraham Garcia-Torres and Hugo Hollanders

2009-14What does it take for an R&D tax incentive policy to be effective? by Pierre Mohnen
and Boris Lokshin

2009-15Knowledge Base Determinants of Technology Sourcing in the Clean Development
Mechanism Projects by Asel Doranova, lonara Costa and Geert Duysters

2009-16 Stochastic environmental effects, demographic variation, and economic growth by
Théophile T. Azomahou and Tapas Mishra

2009-17 Measuring eco-innovation by Anthony Arundel and René Kemp

2009-18 Learning How to Consume and Returns to Product Promotion by Zakaria Babutsidze

2009-19 Strengthening Agricultural Innovation Capacity: Are Innovation Brokers the Answer? by
Laurens Klerkx, Andy Hall and Cees Leeuwis

2009-20 Collinearity in growth regressions: The example of worker remittances by Thomas H.W.
Ziesemer

2009-21 Foreign Direct Investment in Times of Global Economic Crisis by Sergey Filippov and
Kalman Kalotay

2009-22 Network-independent partner selection and the evolution of innovation networks by
Joel Baum, Robin Cowan and Nicolas Jonard

2009-23 Multinational enterprises, development and globalisation: Some clarifications and a
research agenda by Rajneesh Narula and John H. Dunning

2009-24 Why Rural Rich Remain Energy Poor by Bilal Mirza and René Kemp

2009-25 Compliance with the private standards and capacity building of national institutions
under globalization: new agendas for developing countries? by Michiko lizuka and Yari
Borbon-Galvez

2009-26 The Impact of the Credit Crisis on Poor Developing Countries: Growth, worker
remittances, accumulation and migration by Thomas H.W. Ziesemer

20



2009-27 Designing plans for organizational development, lessons from three large-scale SME-
initiatives by Tinne Lommelen, Friso den Hertog, Lien Beck and Raf Sluismans
2009-28 Growth with imported resources: On the sustainability of U.S. growth and foreign debt
by Thomas H.W. Ziesemer

2009-29Innovative Sales, R&D and Total Innovation Expenditures: Panel Evidence on their
Dynamics by Wladimir Raymond, Pierre Mohnen, Franz Palm and Sybrand Schim van
der Loeff

2009-30 Malthus’ Revenge by Luc Soete

2009-31 Preparing for the Next, Very Long Crisis: Towards a ‘Cool’ Science and Technology
Policy Agenda For a Globally Warming Economy by Paul A. David

2009-32Innovation and Economic Development by Jan Fagerberg, Martin Srholec and Bart
Verspagen

2009-33 Attracting and embedding R&D by multinational firms: policy recommendations for EU
new member states by Rajneesh Narula

2009-34 Student Network Centrality and Academic Performance: Evidence from United Nations
University by Ying Zhang, Iman Rajabzadeh and Rodolfo Lauterbach

2009-35Reverse knowledge transfer and its implications for European policy by Rajneesh
Narula and Julie Michel

2009-36 Innovation for the base of the pyramid: Critical perspectives from development studies
on heterogeneity and participation by Saurabh Arora and Henny Romijn

2009-37 Caste as Community? Networks of social affinity in a South Indian village by Saurabh
Arora and Bulat Sanditov

2009-38How productive are academic researchers in agriculture-related sciences? The
Mexican case by René Rivera, José Luis Sampedro, Gabriela Dutrénit, Javier Mario
Ekboir and Alexandre O. Vera-Cruz

2009-39 Alliance-based Network View on Chinese Firms’ Catching-up: Case Study of Huawei
Technologies Co.Ltd. by Ying Zhang

21



