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Metricsand Indicators for Global Value Chains
Premredfor Industry Carada by
Timathy J. Sturgeon, Massachusetts Institute of Technology; and Gary Gerefi, Duke University

Execautive Summary

This paper hasbeenpreparedin reonse to arequed from Industry Caradato develop
recanmerdations for callecting data on the position of Caradanfirmsin global value chains (GVCs).
Whileit is widely recaynizedthat the global ecanomy hasbecane more integrated, ecanomic
statisticslagbehind changesin the global ecanomy. Key national issueslike the impact of
globalizaion on firms and workers are debatedin the absence of crucial informaton about the firms
that creat (and degroy) ecanomic weath and jobs. Current economic statisticson trade and the
activitiesof multinational firmsreflect, and partially revealthe rolesthat domedic firmsplayin the
global ecanomy, but by and large, we lack the directmeasiresthat arerequiredto assess the position
and performance of domegic firmsin GVCs. The goal of this paper isto assist the statistical
community of Caradain their ongoing effortsto fill that gap.

Our first recanmendation is for Statistics Caradato colled more detail on servicestrade using
the newly developed de<criptions of servicesproducts North AmericanProduct Classifi cation System
(NAPCS)asabass

Our secand recanmerdation is that economic data be colleciedaccording to a set of gereric
business functions, such asstrategc maragemer, new product developmert, operations, marketing
and sales tecmology and proces developmert, etc. Business functions contain acivitiesthat
individual egabishmerts may provide internally or obtain from a variety of outside sources including
other egablishmerts owned by the same parert firm and edallishmerts ownedby legally separate
firms To underdand how domegic edalishmertsfit into GVCs iscritical to know if such input ard
sernvice providersare located nearby, in more distant domesgic locaions, or in other countries It is
also importart to know if offshore inputs and servicesoriginatein low or high wage societies Data
calectedaccading to business function will provide researcters with a rough mapthe value chain,
revealthe rolesthat domegic egabishmerts, firms, and industriesplay within GV Cs, ard provide a
unigue view of the competitive pressuresfacing domedic firmsand industries When combinedwith
existing data on employmernt, occupations, wages worker career paths, firm performarce,tecmology
developmert, e-commerce, etc., data on business functions will openup important new avenuesfor
resarch ard policy aralysis.

Cadllecting data accarding to business function, and combining the reaults with existing data,
will allow the Caradan statistical systemto provide policy makers with better insight into the
following quedions:

1) Whatbusiness functions are Canadan egabishmerts doing interrally and exterrally
(outsourcing)?

2) Whatbusiness functions are Canadan egahlishmerts doing domegically and akbroad
(offshoring)?

3) Whattypesof jobs areassociated with various business functions, including emgoymert by
occupation, wages terure, and number and type of new hiresin pag 12 months?

4) Whateducational and training requirements are associated with different business function
combinations?

5) How arethe business functions that an egtabishmert engagesin relatedto the goods ard
servicesbought and sold (inputs and outputs)?

6) How arethe business functions thatanegahbishmert engagesin relatedto its ecanomic
performarce (market share, profitahility, emdoyment) and how doesits performarce compare
to edablishmerts with the same ard diff erert value chain specializations?

7) How do the business functions that anegalishmen engagesin position it within its industry,
both domedically ard globally (e.g., specializations, shareof value added, market share)?




1 Introduction

The global ecanomy hasentereda new phase of deeper, more immedate integration thatis
exposing national and local economiesto the winds of global competition asnever before. These
winds canfill the sails of domedic firmsand industries blow themaway, or perhaps evenworse,
leawe them adift. Thereare two new featuresof the global ecanomy that deserve our attertion. The
first isthe fragmentation and geographic dispersal of economic activity; of work, of firms, and of

ertireindustries As Dean, Fung, and Wang (2007; p. 1) put it:

OEproduction processesare sliced thinner and thinner into many stages and the
realting production fragments are carried out in different locations. The
production of a finished product thus involves the participation of many
economies with countries specializing in different fragments of the vertical
production chain. E While the international division of labor in the global
economy is nothing new, the vag scope and the intricate nature of this pattern of
global production sharing seems geruinely unprecedented.O

The secand novel feature of the global ecanomy is the other side of the coin, so to speak, of
vertical fragmentation: rapd improvemertsin the functional integration of these globally dispersed
fragmerts. Peter Dicken(1992: 5) hasarguedthat anearlier era of Oiternationalizaion,O
characterizedby the simple geographic spread of ecanomic acivitiesacress national boundaries is
giving way to aneraof Otpbalizaion,Owhichinvolvesthe functional integration of these
intermationally dispersedactvities It isthis functional integration that drivesour growing interes in
Ontegrative trade,Cor what hasbeentemrmed Otpbal value chains,Oor GVCs (see
www.globalvaluechains.org for asummary and list of related publications).

Whatisit thaterablesgreater functional integration in the global ecanomy? While thereare
mary forcesconvergng to drive and erable this trerd (seeSturgeaon et al, 2006: 10-12 for a
discussion), two of the most importart differenceswith the pag arel) rapdly increasng industrial
cambhilitiesin developing countries capahilitiesthatreside both in local firmsand the affi liatesof
multinationals, and 2) new computer-medated approachesto real-timeintegration of farflung
activities Thes new features evenasthey aretypically nasert, incomplete, and extremely dynamic,
nevertheless facilitate intermational trade in mary intermedate goods and servicesthat have not
previously beensent across borders. As a reault, opportunitiesareoperning up for firmsto engage with
the global ecanomy N ashuyers suppliers sellers distributors, contraciors, producers and service
providersN in ways that were impossible evenafew yearsagp.

Thes recert changesarecreaing new challengesand risks, aswell asopportunities for
Cammdanfirmsand industries The growth of integrative trade hasservedto expand the arena of

competition beyond final products to the vertical Gacivity segmerts,Oor Olusiness functionsOwithin



and across industries raising the performarce requiremerts for firms and workersthat may have been
more insulated from global competition in the pag. The vertical fragmertation of value chains and the
functional integration of distart fragmertsisthe very stuff of GVCs. GV Csraise, among other things,
the possibility that ertire societiescanbecome highly specializedin specifi ¢ kinds of business
functions. Thistoo canhave negative or positive consequences National specialization in high- or
low-value business functions, in functions that may be expanding or contracting, or in functions that
initiate and direct(drive) other activitiesor functions that take direction emarating from other places
(driven), come with consequencesfor weatkh creaton, emgdoymert, innovation, and ecanomic
developmert.

The implicatons for policy are profound. How canworkers firms, and industriesbe provided
with the beg environmernt for engagng with the global ecanomy? How canwe be sure that enough
wealth, employmert, and innovative capacity are generated at home asglobal integration proceed?
How much national specialization N and by extension, interdeperdercy with other societiesN istoo
much? Thes are openquedions. Evenif policy-makers seekfew directintervertions in the areasof
trade, industrial, or innovation policy, global integration canmake the proces of economic adustmert
more diffi cult because it acceleraesthe pace of charge.l Trade adustmert, education, taxation,
invegmert, innovation, ard infragtructure are all policy areasthat needto regpond to the effects of
integative trade. The problemliesin our shallow understanding of the process ard its specifi c effects.

In this paper we argue thatthe rise of GVCssignals anurgent needto develop new conceptual
tools and firm-level meticsto provide policy-makerswith a better view of how domedic firmsand
industriesarepositionedin the global economy. Eff ecive policy regponsesrequire a clear, detailed,
and timely view of global integration and related economic changesbased on solid economic data.
Better ecanomic data also provide appropriate market signals for companies workers studerts, ard
educaional institutions. Current ecanomic statistics, at both the national and international levels, are
clearly not up to thejob in serviceindustries(for a summary of deficierciesin service secor measires
inthe U.S. seeLiebeman 2004; GA O, 2004, 2005a, 2005b; Sturgeon et al, 2006; NAPA, 2006; ard

! The pace of change has emerged as a critical factor in the recent debate over the effects of global integration on
advanced economies (Bardhan and Kroll, 2003; Blinder, 2005). There are three basic positions regarding how
deepening integrative trade will affect developed economies such the United States and Canada. These are
spelled out in very rough terms as follows: (1) Specialization and innovative leadership will continue to make
developed economiesrich, so no policy interventions will be required (Bhagwati, 2004). (2) Policy-makers only
need to worry if developed economies hive off parts of industries in which they have comparative advantages,
but these negative effects will likely be small, so all policy should aim to do is compensate losers (Samuelson,
2004). (3) It isentirely possible for developed economies to |ose comparative advantages over time, so policy-
makers should take steps in some instances to assist existing industries and bolster innovative capabilities
(Gomory and Baumol, 2001).



Graham et al, 2007), but evenin goods sectbors, the callection of new kinds of ecanomic datais
urgertly neeced

As aprereqlisite to developing better measires we need to redructure our thinking about
mechanismsand outcomesin the global ecanomy to include more than cross-border flows of goods
and services(trade) ard the acivitiesof multinational firms (foreign direct invegmert). We should be
concerredthat the assumptions embeddedin theaiesof comparafve advantage and the multinational
firm, and the trade and invegmert data commaonly usedin their analysis, will blind usto a more
complex realty: that many importart industriesarebecoming globally distributed and now co-evolve
in elaborate and ever shifting cross-border ecasystemsthat make it unclear wherecontrol and

competitive advartage truly lie. Specifically, we needto seenetwork formsof industry organizaton,

both embedded within and extended aaross national borders asfundamertal structuresthatdrive
ecaomic developmernt athomeand abroad The concept of GV Csencompassesthese multiple
dimersions of global integration: trade, multinational firms, and cross-border inter-firm business
networks.

This paper is organizedasfollows. First, we argue that an underganding of the core dynamics
of global integration requiresdeepqualitative knowledge of the details of crass-border integration in
specffic industries But understanding how industriesare changing, globally, is not enough. To allow
comparahility acress industries we argue thatindustry-neutral concepts that capture the character and
dynamicsof cross-border business networks areneeded, and offer the Ogjobal value chains (GV C)
framework,0a conceptual framework drawn from extensive field researchconductedin a range of
global industries asa contribution that hasgained some tracion amang acacemic reseachersand in
international developmert institutions such asthe World Bark, USAID, UNIDO, OECD, and ILO.

The GVC framework idertifiesnew actborsin the global ecanomy (e.g., global buyers and
global suppliers, threekey determinarts that affect the organzation and power dynamics within
GVCs(complexity, codifiahility, and supplier competence),and characterizesthree distinct business
network forms (modular, relational, and capgive) thatlie betweenthe classic duality of markets and
hierarchies(i.e., vertically integatedfirms). Qualitative industry researchhasbeenextremely helpful
in developing this framework, in idertifying emergng trendsin GVCs, and in providing resarchers
and policy-makerswith avocahulary to discuss some of their key features Nevertheless, we point out
that the reaults of industry-specific qualitative research and the conceptual categoriesthat have been
basedon them, are of limitedutility in the formulation of policy because of the non-represenative
nature of the resaich reaults and lack of useful metrics. Industry neural metricsfor the key feaures
of GVCsare urgertly neectdto field surveys of nationally represenative estalishmerts to support

aporopriate policy regonsesto global integration.



We thendiscuss the limits to what current ecanomic statistics canreveal about GVCs
Specffically, we discuss the limitations of trade statistics, even when combined with highly detailed
egablishmert-level Gnicro-dataCthat underliesthe aggregate statistics published by governmert
agercies We also point to the glaring gapin detailedtrace statisticsin serviceindustries and

recanmerd that Statistics Canada callect more detail on sernvicestrade using the newly developed

de<riptions of servicesproducts North AmericanPraduct Classifi cation System (NAPCS) asabass.

The main point of these discussionsisto revealthe limitations of approachesthat use currert

ecaomic datain the reaim of policy aralysis, asaway to setthe stage for our main recanmendation:

to develop and depoy a new classifi cation scheme on business functions.

To begn tofill the gap betweenwhat hasbeenleanedin the context of qualitativefield
resarch and what candemamstrated through the analysis of represertative economic statistics, we
offer anew classification scheme for callecing esalishment-level data on the rolesthat domegic
firmsplay in global value chains. Specifically, we provide a gereric classificaion scheme for business
functions, argue its merits, and point out its limitations. Collectng data on business functions would
be amodeg, but importart initial stepin developing a broader setof GVC metrics. (Thoseinteresed

in skipping directy to the discussion of business functions should proceedto page 23.)

2 Qualitativeindustry research: itsimportanceand itslimits

Our current underganding of trendsin GV Cs, in large part, hascome from ressarch that has
developeddeepknowledge of the forcesdriving change in specffic industries occupations, and
geographic locations. Evenwith better quartitative informaion coming from amalysis of micro-data
(seebelow), the impact of global integration on advancedis extremely difficult to fully comprehend or
regpond to without a detailed view of how global integration is intertwined with other agoects of
ecaomic change, egpecially the auomaion and computerizaton of work and the prevailing
charecteristics of labor markets and corporate strategesin specific serviceindustriesand occupations.
Trade statisticsalone provide no information about the ertities(and countries that control and
coordinate the flow of goods and servicesthrough GVCs. Eventhough ressarch on the composition of
trade (Lall etal, 2005; Haulsmam et al, 2006) goesto greatlength to correlate export specializaion
with the competenciesand economic performarce of exporters the hardtruth of GVCsisthatthe
composition of exports (in terms of technology, productivity, or any other measire) canbe very
weakly connectedto the competence of domegic firmsand industries Evenwhenlocal firmsare fully
engagedwith GV Cs, acivitiesrelatedto new market creaton and chain governance may be
compartmertalizedwithin the chain and firmly located in other countries The beg way to learn about

the interacton of these complex elements of ecanomic change is though qualitative research on the



trade-offs that managers of individual firmsand edalishmerts in specifi c industriesface and the
choicesthey make. Ralph Gomory hasreferredto industry studies of this kind asOdservational
scierce G

Over the pag 20 years grounded, qualitative, fi eld-based resarchon specific industrieshas
ledinvedigators to acommon set of quedions and concerrs. Asindustry after industry hasdeveloped
deepconnections beyond local and national jurisdictions, the pracitionersof such Ondustry studieO
have gravitated toward quegions about how the global-scale division of labor is evolving, what
spectffic rolesfirmsbasedin differernt societiesplay in global-scale production networks, and whatthe
implications of these diff erercesarefor the welfare and ecanomic performarce of nations, workers
and communities whose prospects and experiencesare inherertly more territorially bounded

In the 1960s through the 1980s, the multinational firm emhodiedthe growing disjuncture
betweenthe mativesof large firmsard local communities The concern wasthat the rise of OsatelessO
multinationals mean the demise of national industriesand aloss of local control (Vernon, 1971). But
close observation shows us that eventhe larges firms reman rootedin their home ecanomiesin
importart ways even astheir operations becane global in scope. We arein the midst of a profound
tramsition nonetheless. Multinational firmshave arisen in mary countries reaulting in adeep
interperetration of the global ecanomy, drivenby both outward and inward invegmert. But it isthe
expansion of cross-border non-ecuity ties variously referredto asOtpbal supply or value chains,0
Oftfshoring, onshoring, and nearshoring,Oor Omternational or global vertical production or business
networks,Othat reveal the most novel and complex agpecs of global integration.

Decisions about (re)locatng business acivitiesand sourcing inputs areinevitably made in the
context of broader compary strategesrelatedto the developmert of new products, the pursuit of new
customersand markets, the adoption of new tecmologiesarnd production techiques and the like. As a
reault, answering importart quegions about the effects of global integration, such asthe employmert
effects of offshoring, is extremely diffi cult to do without speaking direcly with the mamagersmaking
the key decisions. Evenwhen examining the operations of a single firm, with full cooperation from
maragemert, it canbe extremely difficult, if not impossible, for reseachersto precisely measire the
empdoymert effects of global integration.

For examgde, Dossan and Kemey (2005), in their case study of Company X, anelectronic
equipmert and servicesfirm with approximatly 30,000 emdoyeesworldwide, showedthatthe

geographic consolidation of service-related activitiesin Indiawasaccompanedby simultaneaus

2 Ralph Gomory is President of the Alfred P. Sloan Foundation. This comment was made in the course of
remarks given at the Industry Studies Annual Conference in Cambridge, Massachusetts on Dec. 15, 2005.
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consolidation of business functions and information technology platforms(see Tabe 1). In the words

of Rafiq Dossan:

Compary X took the opportunity of preparing to outsource to Indiato completely re-
engineer the way they did their back offi ce work. In the proces of doing this they
creaktd new job de<riptions and new jobs in-house, new jobs for their local
outsourcing partners and new jobs for their offshore affi liatesand partners. We tried
to take a very grarular view, to look at job de<riptions, and follow where the work
was being done, but found that this wasimpossible to do. So, even though we had an
insider to work with and full cooperaion, we were unable to actually look at job
contert and where that contert was moved For example, if a job consists of making
an entry into a computer, and now it is made on a different platform, routed
differertly, superviseddifferertly, it is not the same activity ary longer?

Table 1. The Context for Offshoring at Company X: Functional, Technological, and Geagraphic
Consolidation

1) The consolidation of shared services acoss geographies and departmerts,
particularly humanresources finance, engineering servicesard procuremert, into a
limited number of global hubs.

2) The consolidation of enterprise resource plaming and customer relationship
maragemert [I T] systems into common platforms using off-the-shelf technologies
and minimizing the usage of legacy applications.

3) The consolidation of geagraphical footprints.

Saurce: Dossan and Kemey, 2005, p. 25.

Thes methodological challengesshould not leadis to abandon our efforts to use qualitative
resarch metods to analyze GV Cs, only to temper our confidencein egimatons basdon them
Nevertheless, in specffic industriesand occupations, qualitative research canprovide valuabe insights
into the realand potertial job effects of global integration.

For examge, Lewy and Goelman (2005) use qualitative methods to show, in contrag to a host
of alammist press reports to the contrary, that only atiny number of radology imagestaken in the U.S.
arecurrertly readoutside of the country, and are convincing in the assertion thatit is highly unlikely
that the number will increase substartially in the future. The shift from analog to digital radiology
imagng hasceriainly mack the renote aralysis of rad ology imagestechnically feasble, afact that
hasspurred much hand wringing in the medaabout radology jobs OmeingQOoffshore. Tight labor
markets and high salariesfor radologists, in part due to acapon U.S. federal funding for hospital

resdercies also sugged high potertial for the offshore interpretation of radology images But

3 Author interview with Rafiq Dossani, February 2, 2005, Stanford, CA.
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becawse thereisaneed in mary cases for close consultation betweenradologist and doctors, almost
all radology imagesarereadator very nearthe site wherethey are taken. Moreover, the high cost of
radology imagng equipmert relative to the cost of interpretation, the redriction of U.S. malpractce
insuranceto doctors who have done U.S. resdernciesand passed U.S. medcal board exams the group
power of U.S.doctors to redrict competition, and Medicarereimbursemert regulations, all work to
keepthe remoteinterpretation of radology imageson shore.

Because of these industry-specifi ¢ tecmological, fi nancial, and OnstitutionalOfactors, Levy
and Goelmanfound that virtually all of the very small number of radology imagesthat are read
offshore areread by rad ologists who completedtheir resdency and passedtheir board certficaion in
the United States For examgde, U.S. board certified rad ologist in Sydney, Australia, canwork days
readng imagesgeneraedat night in the United States An underganding of such industry-specific
factors, and their interacton, requiresdeepknowledge of specific industriesand occupations thatcan
only be gainedthrough qualitative reseach methods.

Asthes exampgesshow, industry case studieshave the potertial to reveal some of the deeper
dynamics, and limits, of global integration. One core fi nding from this reseachis that firmsfrom
advarcedindustrial countrieshave playeda certral role in driving and shaping global integration. In
India, firmsthat provide I T servicesinteractwith clients from around the world on adaily or even
hourly badsto provide themwith the packagesof servicesthey need(Dossan and Kemey, 2003). In
horticulture, large retailershave worked closely with exporting companiesin Africaand Certral
Americato obtain products that meettheir ever-increasng demars for variety, food safety and
speed delivery (Dolanand Humphrey, 2001). In auos, advanced country Odjobal suppliersOsuch as
Magna, Bosch, Lea, and Y azak have set up worldwide operations to support the network of final
assemby plants auomakershave edahblishedto serve local markets (Sturgeon and Florida, 1999;
Suton, 2005). In electronics, leadfirmssuch asAlcatl, Nortel, and Hewlett Paclkard have outsourced
production to a setof huge, globally operaing contract marufacturersincluding Celegica, Flextronics,
Hon-hai, and Sdectron (Sturgean, 2002; Sturgeon and Lee, 2005). In consumergoods ard apparel,
foreign companiesdo not merely buy what China producesand thenresell it to North American
consumersN Wal-Mart alone imported $15 billion worth of goods to North Americafrom Chinain
2003 N they actively shape the industrial transformation that hasmace the dramatic rise in Chinese
exports possible (Gerdfi, 1994; Feenstraand Hamilton, 2006). The vag majority of exporting
factoriesin Mainland China arerun by firmsfrom other countries from Taiwan, Korea, Australia,
Europe, Japan, and the United States and most make products accading to the detailed specifi cations

setby non-Chinese firmssuch asWal-Mart, Costco, Dell, Liz Claiborne, and Nike. Clearly we needto



look beyond trade and invegment statisticsto find out where the power in these global-scale
production arrargemertslie, and how they arechanging.

JuliaLare of the National Science Foundation haslikenedthe current state of qualitative
industry researchto the study of the natural world in the 16" and 17" certuries* Curious reeachers
mack detailed notesard drawings of what they could seeof the vagness and variety around them, but
therewere few mechanismsfor compiling the findings of individual reseaichersinto larger pools of
knowledge that could revealbroad patterns. Comparison of reaults came haphazadly with personal
communication betweenscholarsand in the few forums, such asthe British Royal Scciety, where
resarcherscould present and debate their reaults. In this way classificaion systemsgradually came
into being and some of the mechansmsatwork in nature were revealed

Similarly, industry reseachershave now had several decadesto presert, publish, and debate
their resarchreaults, and more effort is now shifting to the construction of classificaion systemsand
aseach for the mechanismsthat work to create the variety observedin the field. The< findings show
that global integration is expresseddifferertly in different industriesand places The precise patterns
and effects of global integration, therefore, deperd in large part on the technical and business
charecteristicsthat prevail in specific industries and upon social and institutional characeristics of the
placesin which the nodesof global industriesare embedded For examde, someindustries ard parts
of industries are easerto fragmen and globalizethan others Whatis needdis a gereric theay to
explain these diff erert patterns and to pred ct the outcomesassociated with them.

Because the stakesare so high, we must take global integration seriously, and develop ways of
thinking that placethe new and emergert featuresof the global ecanomy in the foreground. The
vererable intellectual approachesto such quegions focus on the rolesof comparative advartage ard
the market- and capahility-seekng activitiesof multinational corporationsin mativating and
structuring international trace and invesmert. While these concepts have provedto be extremely
robust and are still valuale, they do not emphasze the fragmentation of the value chain or the fluid,
reattimeintegration of capahilitiesin advanced ecanomieswith capahlitiesin placesthat wereall but
outside of the global economy only two decadsago, such asChina, India, Russia, and Vietham. In
fact, they emphasze the opposite: national export specialization in undifferertiated commodities on
one hand, and fi nished products, on the other, and the extersion of existing national advartage, via

multinational affiliates to placeswithout the domegic camhilitiesto effectively compete in home

* These remarks were made at the MIT Working Group on Services Offshoring Workshop, held in Cambridge,
M assachusetts on October 28, 2005.



markets. Whiletherise of GVC do not render this view of the global competition completely
arachronistic, it is safe to say that the picture hasgrown much more complex.

In this next secton, we briefly presert the Otpbal value chainsOframework, a conceptual
model of global integration derived from an eclectic body of theary relatedto quegions of industry
organizaton, thatisinformedby extersive field research on the global organizaton of specific

industries

3 Howto conceptualizeglobal industry architecture: global value chains framework

The GVC framework wasfirst publishedin anarticle entitled OTie Governance of Global
Value ChainsQin the journal Review of International Political Economy (Gereffi, Humphrey, ard
Sturgean, 2005). The article sought to both account for the recent observed changesin the
organization of specific global industriesand to build a more thearetically grounded approach to
explaining and pred cting firm-level governance pattems in geographically separate ecanomic
activities Theintention wasto use cross-industry comparisons to develop a gereric model useful in
the amalysis any industry that could in turn help to focus researchers on the industry-specffic feaures
that shape cross-border business networks under examination.

The main objectof inquiry in the GV C framework is the nature and contert of the link
betweenvalue-added aciivities For simplicityOsake, we limit our aralysis to two kinds of firms, lead
firms, or order makers and suppliers or order takers By taking this apporoach we sought to extend a
long streamof acadmic literaure that develops categoriesof industrial orgarization through an
analysis of the linkagesbetweenbuyersard sellers This literaure wasinitially maotivated by the need
to explain why discret value chain activitieswere sometimescollectedwithin firms (i.e., hierachieg
rather than being freely tradedin markets (Coase, Williamsn, 1975). Overtime,resarchersnotedthe
prevalence of anintermedate OretworkOform of organizaion, where there is a significart degreeof
Oeplicit coordinationObeyond simple market transacions but short of vertical integration
(Grarovetter, 1982; Williamn, 1985; Powell, 1990; Adler, 2001).

The reaults of field research on cross border business networks in arange of global industry
hasledus, and others(seeBorrus et al, 2000; Takiashi and Fujimoto, 2001 on the national character of
business networks) to anunderstanding that not all networks arethe same. In the ecanomics sub-field
of industrial orgarnizaton, tramsactions areconceptualizedashaving two variations. gereric products
exchanged on spot markets or customized products exchanged on the bads of Oncomplete contractsO
requiring relation-specffi c invesmerts (asset specffi city). From our point of view, this dual modality
of outsourcing in the economic literaure represerts animpoverishedview of how firmsconstruct and

maintain business linkages



Our goal wasto specify and explain the multiple patems of cross-border business networks
thatwe observedin the field. Specffically, we idertified three typesof network organizaton,
modular, relational, and cagtive, situated betweenthe two tradtional modesof industry organizaion,
markets and hierarcties The charactristicsof these five modesof industry orgarizaion, or Ogobal

value chain governanceQpatterns, aresummarizedin Tabe 2.

Table 2. Five For ms of Global Value Chain Governance

1. Markets. Markets are the simplest form of GVC governance. GVCs governed by markets
contain firms and individuals that buy and sell products to one another with little interaction
beyond exchanging goods and services for money. The central governance mechanism is
price. The linkages between value chain activities are not very “thick” because the information
that needs to be exchanged and knowledge that needs to be shared is relatively simple.

2. Modular value chains. This is the most market-like of three network-style GVC governance
patterns. Typically, suppliers in modular value chains make products or provide services to a
customer's specifications. Suppliers in modular value chains tend to take full responsibility for
process technology and often use generic machinery that spreads investments across a wide
customer base. This keeps switching costs low and limits transaction-specific investments,
even though buyer-supplier interactions can be very complex. Linkages are necessarily thicker
than in simple markets because of the high volume of information flowing across the inter-firm
link, but at the same time codification schemes and the internalization of coherent realms of
knowledge in value chain “modules,” such as design or production, can keep interactions
between value chain partners from becoming highly dense and idiosyncratic.

3. Relational value chains. In this second network-style GVC governance pattern we see mutual
dependence regulated through reputation, social and spatial proximity, family and ethnic ties,
and the like. The most obvious examples of such networks are in specific communities, or
“industrial districts,” but trust and reputational effects can operate in spatially dispersed
networks as well. Since trust and mutual dependence in relational GVCs take a long time to
build up, and since the effects of spatial and social proximity are, by definition, limited to a
relatively small set of co-located firms, the costs of switching to new partners tends to be high.
Dense interactions and knowledge sharing are supported by the deep understanding value
chain partners have of one another, but unlike the codification schemes that enable modular
networks, these “short-cuts” tend to be idiosyncratic and thus difficult and time-consuming to
re-establish with new value chain partners.

4. Captive value chains. In this third network-style GVC governance pattern, small suppliers tend
to be dependent on larger, dominant buyers. Depending on a dominant lead firm raises
switching costs for suppliers, which are “captive.” Such networks are frequently characterized
by a high degree of monitoring and control by lead firms. The asymmetric power relationships
in captive networks force suppliers to link to their customer in ways that are specified by, and
often specific to a particular customer, leading to thick, idiosyncratic linkages and high
switching costs all round.

5. Hierarchy. This governance pattern is characterized by vertical integration (i.e., “transactions”
take place inside a single firm). The dominant form of governance is managerial control.

Whenwould we expect eachof these five governance formsto occur? From our field

research, readng, and discussions, weidertifiedthree key variables 1) the complexity of the
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informaion exchange requiredto complete the transaction, the degreeto which theinformation canbe
expressedformally, or its codifiability, and the level of competence in the supplierrelativeto the

transacion. The threevariadesare summarizedin Take 3.

Table 3. Three Key Vari ablesin Global Value Chain Governance

1. The complexity of transactions. More complex transactions require greater interaction among
actors in GVCs and thus stronger forms of governance than simple price-based markets. Thus,
complex transactions will likely to be associated with one of the three network governance
patterns (modular, relational, or captive) or integrated within a single firm (hierarchy).

2. The codifiability of transactions. In some industries schemes have been worked out to codify
complex information in a manner in which data can be handed off between GVC partners with
relative ease, often using advanced information technologies. If suppliers have the
competence to receive and act upon such codified information, and if the codification schemes
are widely known and widely used, then we would expect to see modular value chains emerge.
If not, then lead firms might either keep the function in-house, leading to more vertical
integration (hierarchy) or outsource it to a supplier that they tightly control and monitor (the
captive network type) or have a dense, idiosyncratic relationship with suppliers (the relational
governance type).

3. The competence of suppliers. The ability to receive and act upon complex information or
instructions from lead firms requires a high degree of competence on the part of suppliers.
Only then can the transfer of complex but codified information be achieved (as in modular
networks) or intense interaction be worthwhile (as in relational networks). Where competent
suppliers do not exist, lead firms either must internalize the function (hierarchy) or outsource it
to suppliers that they tightly monitor and control (captive suppliers).

Furthemore, if one of these threevariabeschanges thenvalue chain governance patterns
tend to charge in predctable ways. For examge, if anewtecmology rendersanegalished
codifi caion scheme obsolete, we would expect, all otherthing being equal, modular value chains to
becane more relational, and if competert supplierscamot be found, thencaptive networks and even
vertical integration became more prevalert.®> Conversely, rising supplier competence would tend to
push captive governancetowardthe relational type and better codifi caion schemesmight prepare the
ground for modular value chain governance.

The five global value chain govermancetypes along with the valuesof the three varial esthat
determine them, areshown in Figure 1. The five typesof global value chain governance are derived
from ascribing binary (high or low) valuesto the threekey variables 1) complexity of inter-firm
trarmsacions; 2) the degreeto whichthis complexity canbe mitigatedthrough codifi caion; and 3) the

extent to which suppliershave the necesary capahilitiesto meetthe buyers requiremerts. Each
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goverrancetype providesadiff erert trade-off betweenthe berefits and risks of using suppliersto
provide specffi ¢ inputs (goods and serviceg. As shown in the lag column of Figure 1, the five GVC
goverrmancetypescomprise a spectrum running from low levels of explicit coordination and power
asymmetry betweenbuyers ard suppliers in the case of markets, to high levels of explicit

coordination and power asymmety betweenbuyersand suppliers in the cas of hierarchy.

Figure 1. The Global Value Chains Framework

Key Variable Complexity of Ability to codify Capabilitiesin
transactions transactions the supply-base  Degeeof explicit
coordination and

power asymmetry
Governance

Type

Note: There areeight possible combinations of the three variables Five of them gererate global
value chain types The combination of low complexity of trarsacions and low ahility to
codify isunlikely to occu. This excludestwo combinations. If the complexity of the
tramsacion islow and the ahlity to codify is high, thenlow supplier caphility would leadto
exclusion from the value chain. While thisis animportart outcome, it doesnot gererate a
governancetype per se.

Saurce: Gerdfi, Humphrey, and Sturgeon, 2005; asadapted by Dicken 2007, p. 158.

The GVC framework is not intendedto support a grand theary of ecanomic developmert, or
evenafull theary of the forcesthat shape global integration, but atransaction-, firm- and industry-
certric theary of coordination amang the firm- and edallishmert-level acorsin the chain. As suchit

camot provide a full accaunting of the governance charactristicsof global value chains. It can

® This helps to explain why the establishments of multinational firms tend to be more specialized at home and in
more developed countries, where competent suppliers are present in abundance, and more vertically integrated
abroad, especialy in developing countries.

12



however, provide a bottom-up, researchdriven method for accounting for observedglobal value chain
goverrance characeristicsaswell asthose that are pred ctedto arise absert other factor and
influences

In this way, the GV C framework canprovide reseachers and policy-makerswith a useful and
relatively ssimplefirst-cut: if the value chain governance patterns that are predcted by the theary are
not observed empirically, this providesa strong indicai on that forcesexternal to the chain, such as
national institutions or international trade rules are playing alarge role. The implications for policy
arenumeraus. To provide just one examge, relational value chains, or more accurately the relational
segmerts of value chains, tend to be relatively immobile geographically, not only because they require
frequent interaction to develop and exchange tacit knowledge, but because they are oftengovernedby
the sharedexpectations of trust and reputation developed overlong periods of time. Asareallt,
relational value chains tend to be quite stabe, geagraphically fixed, and diffi cult for outsidersto
participate in or emulate. Modular value chains, in contrag, because linkagesaregoverned by
stardard methods for forging business relationships and sharing informaiton, terd to have lower
barriersto entry and exit (aslong asfirms have the competerciesrequired) and cantherefore be quite
dynamic N and volatile.

These conceptual categorieswere derived from direct fi eld observation in a variety of global
industries including electronics (Sturgean, 2002), apparel (Gereffi, 1999), horticulture (Dolanand
Humphrey (2000; 2004), ard bicycles(Galvin and Morkel). The usefulness of the framework has
beenconfirmedin subsequert resaich on motor vehicles(Sturgeon, Van Bieshroeck, and Gereff,
2007) and electronics(Vind ard Fold, 2007). The problem,from apolicy point of view, isin
quartifying the key GV C variabesof complexity, codifiakility and competence. Such concefds can
be asignedvalues For example, alevel of competence might be assignedto anegalishmert if
ceriain proces techhologies certifications, or business systemsare presert. Or, alevel of complexity
in agiventransacion might be associated with the purchase of customizedsoftwareinputs containing
agivennumber of linesof programming code. Or, alevel of codifiakility canbe asribedwhen
buyersand sellersreport exchanging data filesusing known codifi caion schemes The diffi culty
arisesfrom the inevitabe factthat the relevart indicatrs tend to be highly industry-specffic, and
camot be usedto gererate the aggregate measurestypicaly usedin the formulation of national-level
policies As areallt, the usefulness of GV C governancetheay hasso far beenlimitedto qualitative
cross-industry comparisons, geographic comparisons of specffic secibors, and deep aralysis of single
industries

While the developmert of objecive, mearingful measiresof the determinatesof GVC

govermanceis alaudabe, long-termgoal, we believe that the Carad andata community should first

13



address more basc concerrs, such asgathering more detail on servicestrade and callecting dataon the
gereric business functions that esaldishmerts do and do not do interrally and domegicaly. We will
return to these points shortly, but first, we discuss what canbe leared about GV Csusing current

ecaomic stafistics.

4  Using existing data to study global value chains: opportu nitiesand limits

In this section, we examine the utility of current economic statisticsfor shedding light on
trends and dynamicswithin GVCsby reviewing the findings of some of the bed recen acadkmic
resarch that hasused official statisticsto examinerelatedissues We sugges that offi cial statistics, as
they currertly exist, canonly hint atthe richness provided by qualitative ressaich on GV Cs. We then
discuss recer reseach that makesuse of highly detailed Omiro-dataCthat underlie the aggregate
statistics published by goverrment agercies We view the use of micro-data aslaudabe, but believe
thatits usefulnessis limitedby the lack of statisticsof any kind that canbe assembled on key GVC
metics, such asbusiness functions. If key GV C-related quedions arenot akedon any survey and do
not exist on any administrative form, thenno effort to render micro-data useful will yield adequate
reaults. We point out the most glaring gapin the data collecion regmeof all countriesis services
trade, and we make a recanmerdation for depoying North AmericanProduct Classifi caion System
(NAPCS) product definitions for avasly expanded effort to collect more detail on servicestrade. The
main point of these discussionsisto reveal the limitations of current governmert statisticsin
supporting GV C-related policy amalysis. The purpose of these discussionsisto setthe stage for our
main recanmendation: the development and dep oyment of a new classificaton schemeon business

functions.

4.1 What existing offi cial statisticscan reved about GVCs.

Merchandise trade, asa share of GDP and even more so asshare of domesic value added, has
increagddramaically sincethe 1970s, far surpassing pre-World War | peaksin most OECD
countries Feerstra also notesthe sectoral shift in the consumption of importsto the U.S. away from
agricultural products and raw materials and toward cagtal and tecol ogy-intersive goods.
Explarations noted by Feerstra (1997, p. 34) include tracke liberalzation, falling transportation costs,
and equalization of GDPsamong tradng countries(because countriesof similar sizetrade more than
countriesof disproportionate size). Of course, there aremary additional possible explanations,
including rising production skills and better capital stock in poor countriesand speeder transportation,
which opens up trade for perishable goods such asfresh vegetablesaswell asfor goods with very

volatile prices such ascomputer memay. Therise of GV Csisnot only enadedby these factors, but
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isitself acause of tradeincreases As Feenstra (1997, p. 36) argues the geagraphic fragmertation of
production cawsesincrea®sin trade because intermedate inputs may cross borders several times
before final products aredeliveredto end users. Thusthe trade contert of anaverage product rises
whenthey are producedin the context of global value chains. Feenstra usestracde statisticsto show

thattrade in intermedate good isrising fager thanoverall trace.

4.2 Making opportunistic use of rich data sets to explore GV C-related quedions.

Feerstraand Hanson (2003, 2005) take advartage of unique defail in trade statisticsfrom
Chinaand Hong Kong reveal that some key elemerts of GV Csasthey function in anincreasngly
importart part of the global tradng system. Specffi cally, the data contain re-export valuesfor Hong
Kong and information about faciory and input ownership in China. Thes data allow the authors to
edimat the mark-up charged by Hong Kong-based global value chain OntermedariesOsuch asLi and
Fung, a compary that branded apparel comparnies such asThe Limited, headjuarteredin Columbus,
Ohio, useto set up, marage, and fi nance sub-contract with apparel factoriesin Eag Asiaand
elsewherearound the world. The authors also use these data to calculate the share of ChinaD®xports
to Hong Kong that are re-exported (45.4% in 1998), anindicator of the importart coordination role
that Hong Kong playsin GVCs, egecially in appareland relatedindustries Because the datainclude
classifi caons that describe the ownership of factoriesexporting from China, the authors are able to
show that indeperdert suppliersworking under Oeport processingOarrargements (i.e., suppliersthat
areprovided with inputs by intermedariesand their customerg aremuch more likely to send goods
through Hong Kong for re-export than exporting factoriesthat are wholly owned by non-Chinese
firms

Feerstraand Spencer (2005) use the same Chine< data, from 1998 through 2000, to explore
the relationship betweenoutsourcing contracis (amms-length vs. contractual) and the proximity of
suppliers(on-shore vs. off-shore in-house and offshore outsourced ard find that relationships vary
accading to the tecmological sophistication of the product being outsourced Dan Rodrick, and his
callaborators, (Rodrick, Haussmanetal, 2006) use similar data to show thatthe basket of goods
exportedby Chinais of highertechnological content thanwould be predctedby its GDP/capita (using
averagesfor all other countriesDexport mixes. Desite the high quality of this work, in temsof the
guesgions akedand methods used, and the opportunistic use of trade data errichedwith additional
paramneters the reaults nevertheless provide only dim inferercesof therich dynamics of GVCsasthey
connectbuyersfrom the United Statesard elsewhere in some caesthrough intermedaries to a

complex and diverse set of production facilitiesin China.
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Head Ries and Spencer(2004) develop and empgrically tes a model that predcts that
offshore suppliersthat make transaction-specific invegmerts will tend to operate within networks with
tight linkagesto buyers The data come from disaggregated U.S. export datafrom 1989 through 1994,
assembedand maintainedby Robert Feenstra atthe Univerdty of California at Davis, that reveal the
value of exports according to detailed 10-digit HS product codes combinedwith directinvegmert
datafor U.S.auomakers for 1991 through 1996 from the United States Automobile Manufacturers
Association. The reault isthat, in Japan, non-Japanese suppliershave low market peretration in
complex parts categorieswhere tight linkagesappearto exist. Thes findings areconsistert with
gualitative reseaich on Japanese auomobile and electronicsindustries(Sturgean, 2007; Sturgean, Van
Bieshroeck, and Gereffi, 2007).

The data sourcesused by economists to tes hypothedsrelatedto GV Cs, however, terd to be
availabe for individual countriesand for limited periods of time, becawse data callecion is commaonly
phasedout after the programsthey were intendedto support cometo anend. Sa, while opportunistic
use of egpecially rich data sourcescanrevealimportant apect of GV Cs, they typically provide only
partial views of trends in specific placesfor limitedtime periods, and have limited scope for being
expandedto multiple countriesand for providing informaton about longer-term trends. The data
limitations of this work to not stemfrom alackof detail, sincethe trade datais reported at 8- and 10-
digit HS product codesfor goods. However, aswith all researchthat relieson trade data collected
accading to HS products codes servicesare not coveredatall. We seea more fundamertal limitation
aswell. A keyfeaure of GVC theary isthatit focuseson inter-firm networks, and mast of existing
datasets treatindividual esabishmerts asstand-alone entities Thus arny new data collecton efforts
should seekto reveal something about inter-firm links with preferred suppliersand customers which
areincreasngly importart with fragmerted, specialized and outsourcedsupply chains. We believe
that collecting edablishmert level dataon the organizational and geographic location of business

functions will accomplish this goal.

4.3 Using micro-data resourcesto understand GVCs

There area host of governmert programsthat collectdetailed ecanomic data. Typically there
aremore detailed Gmicro-dataOthat underlie the published data. While these data are typically
confidertial, reseaicherswho gain security clearance and have their proposal s acepted by data
calecion agerciescangain acces asalong asthe reaults arescreenedbefore theresarchis releagd
to the gereral public. Some micro data sets have also beenassembled by data agenciesand releagd,
with codifdertial dataremoved, aspublic use files The mailing lists for governmert surveys canalso

contain valuab e data on the basc charecteristics of individual firmsand egalishmerts. Other
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goverrmert agerciescoallectdata for the purpose of administering governmert programssuch astax
callecion, compliance with ervironmertal protecion laws, and the like. For this reaon such datais
typicaly referedto asCadministratve data. OSome of these data have also beenmade available to the
resarch community. Overthe pag decace therehasbeena burgeoning body of resarchthatrelieson
govermmert-collected micro-data. Same of these resourceshave only becane available recertly.

One example of how administrative micro-data data has beenmacke useful for resachersisthe
U.S. Cersus BurealDsBusiness Regster, which is essentially the samging frame for the Economic
Cersus. Dataincluded arebusiness name,address, a unique edahlishmert-level idertifier, industry,
emgdoymert, and the idertity of the firm that owns the erterprise. Data about ownersip allows the
erterprisesin the Business Regster to be aggregatedto the firm level. Jarmin and Miranda (2002) have
asemHbedthe Business Regsterinto atime-seriesfor 1976-2002, referredto asthe Longitudinal Business
Databas (LBD). The potertial of the LBD hasjust begun to be tapped. For example, Bernard, Jensen, and
Schott (2005b) link the LBD to the universe of import and export transactions for 1993-2000, revealing a
detailedpicture of the characteristics of firmsthat do and do not trade and offering a weath of resarch
possibilitieson how United StatesfirmsQtrading activitiesand domedic operations arerelated.

Another example from the United Statesis the Longitudinal ResarchDatabase (LRD), which
contains data on all marufacturing esablishmertsthat werein atlead one U.S. Cersus of
Manufacturessince 1963 or one amual survey of marufacturessince 1972. For 1992, the LRD
incorporated data for over 378,000 United Statesmarufacturing egalishmerts (in non-cersus yeas
the total is about one-sixth thatamount). The LRD contains data thatidertify individual
egdadishmerts, and a high level of detail on the marufacturedinputs and products (outputs) of those
egdaldishmerts. Idertifi caion data include permarent plant and edallishment numbers industry
codes location, currert status, ard legal form of organization. Input data include total employmert,
number of production workers hours worked, labor costs, materials costs, materials consumed,
servicesard energy consumed, invertory levels, deprecialde assets, and capital experditures Product
datainclude recepts (value of shipmerts, value added, value of re-sales); production details (5- or 7-
digit SIC product codes quartitiesof production, value and quartity of products shipped, value and
guartity of intergart transfers, and internal consumption); and exports. Research using the LRD ard
other micro-data resourceshasexplored a number of issuesrelatedto global integration, including
egaldishmert dynamics, job turnover, the effects of international trade, and productivity growth.

While very valuade, thes studiestypicaly study the entire marufacturing sector and have not yet
delvedinto the dynamicspresent in particularindustries But critical quedionsrelatedto GVCs, such

asthe composition of business functions that esalishmerts do and do not perform, and where
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exterral functions are sourced camot be explored because they are not askedon ary currert survey or
containedin administrative datafiles

Resachers have also creatvely used microdata from more limited data sets to explore
specffic quedions relatedto GV Cs. Harrison and McMillan (2006) and others have usedthe parert
and foreign affiliate micro-data from the Bureauof Economic Analysis surveys on multinational firms
to examine the relationship between affiliate activity and U.S. emgdoymernt. Swenson (2005) has
examined the permanrercy of offshore assemHly arrargemeris using extremely detailed datafrom
United StatesInternational Trade Commission (USITC) reports. Kletzer (2002) hasused micro-data
from the DisplacedWorker Survey to explore the experiencesof workersdisplacedfrom
marufacturing industriesassociated with increa®d foreign competition, and hasmack policy
recanmerdations based on her findings. Thes studiesareexamplesof leadng-edge quartitative
resarch on the employmert effects of globalization. Becawse of the paicity of data colleciedon
international trade in services however, it is problematc to extend the methods used by these
resgarchersto services Information about business functions, by contrad, canbe collectedfrom arny
egablishmert, whether their main output (typically capturedby the business function OperaionsOis
servicesor goods, and if they aremultinationals arewholly domegic firms. Thislag point is
egecially importart becaise many wholly domedic firmsare nevertheless deepy engagedin GVCs
through non-equity ties

To sum up, the use of micro-data from existing survey and administrative datais not enough.
Therisein intermedate goods trade strongly suggeds that we have moved beyond a situation where
countriesuse domedic resourcesto develop and export products to the reg of the world. Countriesand
regons within countriesarenot regponsible for making products and delivering servicesin their
ertirety, but have cometo specializein particular elemerts within the larger chain of value-added
activities As areallt industrial output and export statistics provide a very partial view of wherein the
global ecanomy value is created and whereit is captured. Specffically, they provide very little,if any,
insight into the critical quegions of how much control firmsand industriesin specffic placesexert
overthe actlivitiesthey and otherscarry out in the global ecanomy and how this control is translated
into the distribution of gains amag firms, countries and communities Because the picture of global
integration providedby trade and invegmert data are so incomplete, the cawsal links to economic
welfareindicatrs such asemploymen and wagesderivedfrom macro statisticstend be weakand
unconvincing.

Linking input-output datato administrative and trade data canprovide arich picture of how
domedic firmsand erterprisesengage with the large global ecanomy. Micro-data collecedfrom

multinational firms, when combined with data on international trade, canprovide someinformaton
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about the activitiesthat multinationals placeacrass bordersand how they use local resourcesin
offshore locations. But eventhe most fine-grainedanalysis of existing dataislimitedif crucial
guegions arenot akedatall. Thesinclude: 1) the business functions thatlocal erterprisesdo, and
do not engage in; 2) where inputs are sourcedfrom, if they are not providedinternally; and 3) the
nature of relationships that domegic eg¢ablishmerts and firmsform with local or foreign vendors and
customers While developing metricsfor the key GV C framework variabeswould provide answers to
the third quedion, we recanmerd that the Canad an statistical community focus on the more
marageal etask of collecting data accarding to business function, which would provide answers for
thefirst two quedions. If represertative data on business functions werecallected atthe etabishmert
level in Camada, and more detail on servicestrade were callecied, thenall of the rich micro-datafrom
govermmert surveys and administrative recads could be appliedto its analysis by linking the data
through egablishmert idertifi caion numbers

Many assumptions aremace in the literaure reviewedin this section about the range of
optionsthatfirmsface. Theliteraure extends the make vs. buy decision to include making offshore
(FDI) and buying offshore. On the one hard, complex goods aremore likely to be contracted
domedicaly or producedoffshorein the affi liatesof multinationals. On the other hard, global
integration OhickensOmarkets, in effect giving firmsalarger pool of suppliers which makes
outsourcing less hazaraus. As Spencernotes(2005, p. ?), thereis no agreamert on how production is
likely to be orgarizedin GV Cs. Spercer,in her review of the 36 articlesconnecing organzatonal
form to international trade, notesthat only sevenemgdoy empgrical analysis. Most of thisisbasdon
trade statistics. In afew instances intermedate goods in a specific industry have beenassignedvalues
associated with complexity (e g., engineerng contert), but no gereral measireshave beendeveloped

For this reason we recommerd the developmert of asimple yet broady applicabe
classificaion scheme for measiring and geographically locating the busi ness functions that comprise
GVCs It isegecially importart that business function definitions be developedin a way thatthey
remain independent of sector and country. Thiswill allow resarchto be exendedto edalishmerts
engagedin the provision of services None of the studiescitedso far include coverage of services

The following section will explore this point more deeply.

5 The nedl to collect more detailed data on servicestr ade

It is quitetroubling thatimport and export data are callectedfor only 28 service product
cakegorieshy StatisticsCamdan (see Table 4). Whatis happening in the other service product
categoriesthat have beenmertioned asmoving offshore, such asthe wide variety of back-offi ce

functions like accaunting, customer support, and softwareprogramming? What about the
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interpretation of radology images market and legal research and researchto support fi nancial

senvices Are customizedsoftwareservicesstaying onshore while only badc softwarecoding is

moving offshore, or is higher-skilledwork and work relatedto innovation and new product creation

also being imported? Becatse very few quedions areasked, very little defail is collecied, leaving

policy-makersand reseacherswith extremely thin data on servicestrade. Contrag the twenty-eight

de<riptive categoriesfor traded serviceswith the 8,000 product codesfor goods availade for 200

countriesin the United Nations COM TRADE database and the magnitude of the data gapbecanes

clear.lt is clearly infeagble to callectasmuch product detail on servicestrade asis gererated by the

customsformsfilled out whengoods are shipped acrass borders But much more detail could and

should be collecied

Table 4. Thetwenty-eight product categori escallected by Statistics Canada for traded services

Communications services
Postal and courier services (1)
Telecommunications services (2)

Insurance services
Primay life and non-life insurance
Reinsurance, life (3)
Reinsurance, non-life (4)

Computer and informétion services
Computer services (6)
Information services (7)

Reinsurance comnissions (5)

Construction services (8) Other financial services (9) Non-financial commgsions (10)
Royalties and license fees Equipment rentals (16) Managemaent services

Patents and industrial design (11) Legal services (17)

Trademaks (12) Other management services (18)

Franchises (13)

Copyrights and related rights (14)

Software and other royalties (15)
Advertising and related services (19) Research and development (20) Audio-visual services (21)

Architectural, engineering, and other
technical services
Architectural and eng. services (22)
Other technical services
Environmental services (23)
Other tech services not envimt.
(24

Miscellaneous business services
Commercial education and training
(25)
Other misc. business services (26)
Tooling and other mic. services

(27

Personal, cultural & recreational serv.
(28)

Dataon intermational trade in physical goods and matrial is availale in exquisite defail, on-

line, in the United Nations Statistical DivisionO<Commaodity Trade Statistics Database (known asUN
COMTRADE). This database contains detailedimports and exports statisticsreported by the statistical
auhoritiesof nearly 200 countries from 1962 to the most recert year, currertly 2005.6 Becaise these
data are colleciedfrom mary different national statistical agercies they varyin quality and coverace.
Nevertheless, the COMTRADE database provide information on imports and exports by valueand in

some cagesby the number of units or volume shipped, accading to sevendifferert commodity lists,

® See http:/ / unstats.un.org/ unsd/ comtrade/
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the most detailed being the 2002 Hamonized Tariffs Code (HTC) list, which atthe six-digit level
includesmore than 8,000 product de<criptions. As far as we know, COMTRADE isthe only
comprehersive, highly detailed globally hamrmonizedeconomic datastthatis availade on any
subject Thereis nothing of similar scope in the areasof employmert, wages or domestic output. The
United Statesdata, published by the Departmert of Commerce,is availabe atthe ten-digit HTC level,
which includesmore than 16,000 product decriptions.

Thes data have beenusedto revealtrade flows atthe global level, ard allowedresachersto
edimate, with ahigh degreeof specificity, how international trace affects firmsand workersin
individual industries The availahility of these data has undersandally, tiltedresaich on international
trade towards the goods secior. While this work hascontributed greaty to our understanding of
international trade and itsimpacts on various national economiesand industries the lack of similar
defail or global coverage in statisticson international trace in servicestrade hascreated a significart
knowledge gap.

Until quite recertly, the lack of attertion paid to data colledion in services along with the
diffi cultiesinherert in enrumeratng and valuing mary service acivities have realltedin very general
categoriesfor the callecion of dataon serviceindustries products, and occupations. This helps to
explain why data on servicestrade contain so few product caiegories But recent progress hasbeen
mace. In the spring of 2006, Statistics Camada, in collaboration with its counterpart agenciesin the
United Statesand Mexico, completedthe developmert of 99 detailed product lists thatidertify and
define the signifi cart products producedby about 370 serviceindustries Work to date hasfocused on
the products producedby service industriesin 12 2-digit NAICS sectors (48-49 through 81). In all,
more than 3,500 individual service products have beendefined This work hastaken place under the
auspicesof the North AmericanProduct Classificaion System (NAPCS), ajoint, multi-phas initiative
to develop a comprehersive demand-oriented product classificaton. To provide aflavor of the detalil
that these new product lists contain, we provide a sample from the provisional product list for
SditwarePublishers Internet Service Providers Web SearchPartals, and Data Processing Savices
(NAICSindustries5112, 518, 54151) in Table 3. Whatisimportart about these product definitionsis
thatthey areextremely detailedin termsof what they do, and in many cassdo not, include. Thislevel
of detall, if fully dedoyedin our statistical system,would go along way towardfilling the datagapin
senicestrade.

Although the product descriptions in NAPCS are provisional and have not yet beendeveloped
into afull-blown, hierarchical product code system, and have so far only beenassignedreference
codesfor use by the NAPCS working group, they represent a significart stepin the direction of

defining the characeristics of servicesfor data collection purposes The main task, therefore,isto
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fully develop and deploy these new NAPCS product de<ri ptions across the Canadian statistical
system. This doesnot meanthat all regpondents should have to choose amag 3,500 product
definitions. As with the product codesfor goods, the survey quedions will needto betailoredto the
speciffi c products typically produced (outputs), consumed (inputs), and traded by firmsoperating in

specffic industries

Table 5. Sample Descriptions from the N orth American Product Classification System (NAPCS);
Provisional Service Product List, Samples from the Software Publisher, Internet Service Provider,
Web Search Portal, and Data Processing Services | ndustries

Working Product Title Product Definition
Group Code
1211 Customization and Adapting (modifying, configuring, etc.) and installing an existing
integration of packaged | application so that it is functional within the dients' information
software system environment. This service may include custom
programming and training.

Excludes: service contracts where this service is bundled with
the hosting and management of the application on an on-going
basis are dassified to the appropriate sub-category of the
Hosting and IT Infrastructure provisioning services under 1.3,
Hosting and information technology (IT) infrastructure

provisioning senvices.
1212 Database design and Designing the structure and content of a database and/or of
development services writing the computer code necessary to create and implement a
database (data warehouse).

Exdudes: service contracts where the design and development
of a database is bundled with the on-going management of the
data holdings are in 1.3.6, Data management senvices.

1213 Custom programming Designing the structure and writing the computer code as
senvices, except web necessary to design, develop, and implement a custom software
sites, database, and application, other than programming for websites, databases, or
packaged software packaged software integration.

integration
ContinuedE 82 additional definitions in these three industry categories (1 of
99 lists).
Total 3,500 definitions in 370 service industry categories in 99 lists.

Source: United States Census Bureau, Provisional Product List for NAICS 5112, 518, 54151 Software
Publishers, Intemet Service Providers, \WWeb Search Portals, and Data Processing Services,
http:/Amwwv.census.govieosimwwwinapes/napes.hitm.

Our first recommendation, therefore, isfor Statistics Canada to lower the thresholds for
mandatory reparting by servicesegablishments, implement the Nort h American Product
Classification System (NAPCS) for the calledtion of product detail for traded services and
continueto use the North American | ndustri al Classification System (NAICS) for reparting
industry detail, with more detail collected and reparted. The callecion instrumerts for affi liated

and unaffiliatedtrade should be made consistent and more resourcesshould be made availade for
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maintaining mailing lists. These data should be collecied atthe egablishmert level (asthey arein the
marufacturing secbor), rather thanusing firm-level collecion instrumerts, because this providesa

much more precise view of the sectoral and geographic characeristics of ecanomic acivity.

6 Collecting data on business functions

Our secand, and main, recommendation isthat egablishment-level ecanomic data be
calectedaccordi ng to a set of genei ¢ business functions, such asstrategc managemert, new
product developmert, operations, marketing and sales tecmology and proces developmert, etc. We
presert alist of business functions, along with their definitions, in Tade 6. Business functions contain
activitiesthatindividual esablishmerts mayprovide interrally or obtain from avariety of outside
sources including other esalishmerts ownedby the sameparert firm and eg¢ahblishmerts owned by
leqally separak firms To understand how domedgic edallishmertsfit into GVCs, iscritical to know
if suchinput and service providersare located nearby, in more distart domesgic locations, or in other
countries Of course, teging would be neededto develop appropriate cut-offs for callecting dataon
linkagesto affiliatesand outside vendors, since egabishmerts typically obtain inputs (goods and
serviceg from multiple sources Whether data would be collected on the most importart supplier, the
two most importart suppliers or in more detail is something that would needto be workedout in
practice.lt is also importart to know if offshore inputs and servicesoriginate in low or high wage
societies Again, the appropriate level of detail on the location of externally sourcedbusiness
functions (e g., type of country, country, or sub-national regon, or exact address) is something that
will needto be workedout in practice.

Data callected according to business function will provide researdhers with arough mapof the
value chain, allow researchersto derive the rolesthat domegic egaldishmerts, firms, and industries
play within GV Cs, and provide a unique view of the competitive pressuresfacing domegic firmsand
industries When combined with existing dataon emgdoymert, occupations, wages worker caree
paths, firm performarce, technhology development, e-commerce, etc., data on business functions will
openup importart new avernuesfor research and policy amalysis. Because business functions are
gereric with regectto industry, they will allow resarcchersto aggregate reaults and make

comparisons across industries
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Table 6. Twelve generic business functions and their definitions

Business function Definitions

Core business functions

1) Strategic management

Activities that support the setting of product strategy (i.e., deciding what
"new product development" works on), choosing when and where to
make new investments and acquisitions, or sales of parts of the business,
and choosing key business partners (e.g., suppliers and service
providers).

2) Product development

Activities associated with bringing a new product or service to market,
including research, marketing analysis, design, and engineering.

3) Marketing, sales and account

Activities to inform buyers including promotion, advertising, telemarketing,

management selling, retail management.
4) Intermediate input and The fabrication or transformation of materials and codification of
materials production information to render them suitable for use in operation

5) Procurement and purchasing

Activities associated with choosing and acquiring purchased inputs

6) Operations (industry code)

Activities that transforminputs into final outputs, either goods or services.
This includes the detailed management of such operations. (In most
cases, operations will equate with the industry code of the establishment
or the activity most directly associated with the industry code.)

7) Transportation, logistics, and
distribution

Activities associated with transporting and storing inputs, and storing and
transporting finished products to customers.

Support business functions

8) Corporate governance

Activities associated with the administration of the organization, including
legal, finance, public affairs, government relations, accounting, and
general management.

9) Human resource
management

Activities associated with the recruiting, hiring, training, compensating,
and dismissing personnel.

10) Technology and process
development

Activities related to maintenance, automation, design/redesign of
equipment, hardware, software, procedures and technical knowledge.

11) Frminfrastructure (e.g.,
building maintenance. and IT

Systems)

Activities related to building maintenance, and ITC systems

12) Customer and after-sales
service

Support senvices to customers after purchase of good or service,
including training, help desks, customer support for guarantees and
warranties.

Saurce: Adaptedfrom U.S. Bureauof Labor Statistics, Mass Layoff Suvey Program.

Effective policy regponsesto the changeswrought by globalization will require a clea and

timely view of the process basedon solid ecanomic data. In large part, aswe have arguedin the paper

so far, such datado not currertly exist. On the other hand, callecing data on the full range of key

GVC variabes(powerin the chain, complexity and codifiahility of exchangedinformaton,

competence), on aglobal bags, istoo great atask to undertake asaninitial step. Nevertheless, better

data are urgertly needced and most importartly, the data must provide the detail requiredto support

policiesthat aresupple enough to be implemerted when and where they are needed
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The cadllecton of detailedeconomic statisticsrequiresdetailed caegoriesfor collecing and
publishing data. Classifi caion systemsthat arestandardizedacross data collection programs maraged
by differernt goverrment agencies both within Carada and internationally, vagly increase the
comparahility of offi cial statisticsand ea® the matching of the Oméero-dataOgeneraed. Because
globalizaion hasbeenoccurring at the sametimethat firmsare fragmerting and re-bundling their
value chains, we recommend that Stati stics Canada collect egablishment-level data accarding to
a set of generic business functions. Estallishment-level data providesmaximum flexibility: it canbe
aggregatedto the firm level, and also aggregated with unaffiliated egallishmerts to provide
metropolitanlevel edimatesand, if similar datais collectedin other countries aggregated ard
comparedintermationally. Nationally representative surveys should ask which business functions are
performedby intermally atthe egalishmert, which are done by another part of the parert firm, and
which aredone by outside suppliers A further, critical stepisto ak where eachbusiness function is
located whetherit is performedat the edablishmert, or by the parent firm, or by anoutside vendor.
These data will provide a unique view of the rolesthat Caradan edallishmert and their workers play
in global value chains.

Business function data, by itself, canprovide only a dim picture of the role that egalishmerts
playin global value chains. Asking if business functions aredone, or not done, within an
egaldishmernt, without sometow quartifying the acivitiesthat take place within eachfunction, will be
provide very limited utility. How would cadllecing data according to business function revealhow
Cammdanfirmsand erterprisesaresituated within GVCs? For demonstration purposes we have
invented some false business function data for three OdealtypeQenterprisesof equivalert size,each
emgoying 220 peaple. Thefirst is a Otadtional firm,Owith all business functions in-house. The
secand is a Ocatract marufacturerOthat provides marufacturing servicesfor other firms. Thisfirm
hasmore workersin marufacturing and none in product developmert, marketing, or after sales
service. Thethird firm is a Oasgn onlyOfirm that hasfew workersin operaions but large numbersin
procuremert (for parts used by contractmarufacturers), product desgn, and after-salesservice. The
tradtional firm represens avertically integrated firm, while the contract marufacturer and desgn only
firm may each specializein a specific bundle of business functions, and work together to produce a
complete product. Theinvernted employmert and wage fi guresfor eachtype of firm are shownin
Table 7. Employmert isdisplayedgraphically in Figure 2.

We have also takenthe liberty of inverting average wagesfor workersin each business
function, again purely for demonstration purposes Because we have assumedthat emdoymernt in the
contractmarufacturing firmis weightedtoward|ower paying jobs in operaions, and away from

higher paying job associated with techical functions, the contract manufacturer hasa lower total wage
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bill thanthe tradtional marufacturing firm. The desgn only firm, however, hasa higher wage bill

that the traditional marufacturing firm becaise we have assumedits business function mix to be the

opposite the contract marufacturer.

Table 7. Hypothetical employment and wage data accordi ng to business function for threetypes

of firms
Traditional Annual
Mfg. Contract Mfg.  Design Only  wage
Strategic management 10 2 10| $200,000
Operations 100 150 8 $50,000
Procurement, logistics, and distribution 5 30 20 $75,000
Product development 15 0 40 $100,000
Marketing, sales, and account
management 30 0 50 $100,000
Customer and after-sales service 30 0 40 $50,000
Corporate governance 8 8 8| $120,000
Frm infrastructure 12 12 5 $75,000
Human resource management 4 4 4 $75,000
Technology and process development 6 14 35| $100,000
Total employment 220 220 220
Total wages $16,135,000 $13,710,000 | $20,035,000

Of course, in the real world, wageswithin the same business function oftendiffer in differert

firmsand locatons, and desggn only firmstend to have fewer employees Thissimple example, with
wagesby business function held constart across firms of idertical size, demonstratesonly a small part
of what could becaneavery rich dataset. In addition to emdoymen and wage data, occupation and
educaton could be parsed according to business function. Because the business functions are gereric
in repectto industry, they canbe aggregatedto provide an overal view of organizaional changesard
GVC linkagesin the Caradanecamomy. Differen business function mixescould be examined for
complementarities and the path of vertical re-bundling could be tracedin various industries
Geagraphic dataard firm-level organizaion data could easly be includedin anegalishmert-
level data callection effort on business functions. Regpondents could be aked where complimertary
business functions arelocated, both geographically (by country or sub-regon within or outside of
Carada) and organizationally (within the firm or outsourced. It isthiscombination of organizaional
and geagraphic datathat could begn to shedlight on the extert and character of CaradaOEVC
linkageswith the reg of the world. The long-temm goal should be to use the Camadandata collection
effort asproof-of-concept, with the long term goal of rolling the data collection effort out to OECD
countriesand beyond. Comparaive country data would go along way toward revealng the role of

national industrieswithin larger GVCs.
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Figure 2. Hypothetical employment accordi ng to business function for threetypesof firms
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Specifically, collecing data according to business function, and combining the reaults with
existing data, will allow the Caradan statistical systemto provide policy makerswith better insight
into the following quegions:

1) Whatbusiness functions Caradanedahbishmerts aredoing internally and exterrally

(outsourcing)?

2) Whatbusiness functions are Camadan egaldishmerts doing domegically and abroad

(offshoring)?.
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3) Whattypesof jobs go with various business functions, including employmert by occupation,
wages terure, and number and type of new hiresin pag 12 months?

4) Whateducational and training requirements are associated with various business function
combinations?

5) How do the business functions that anegalishmen engagesin relate to the goods and
servicesbought and sold (inputs and outputs)?

6) How do the business functions that anegalishmert engagesin relate to its economic
performarce (market share, profitahility, emdoymen) and how doesthis compare to
egalishmerts with the same and different value chain specializaions?

7) How do the business functions that anegalishmen engagesin position it within its industry,

both domedically and globally (e.g., share of value added, market share)?

7  Conclusions

The emergence of global value chainsis being drivenby vertical fragmertation, wherefirms
specializein providing specific bundlesof goods and servicesto alarger network of firms. This
bundling and packagdng of functions by supplierslowers barriersto global sourcing yet further, setting
in mation a cycle of increagd supply-base competence and increased outsourcing and offshoring that
we clearly have not seenthe end of. The OceevolutionaryOview of global-scale economic integration
(Sturgean ard Lee 2005) thatis embeddedin the GV C framework emphadzesthat existing patterrs
of globalizaion work to alter future patterrs. For example, we must consider the possibility thatthe
paceof globalization observedin manufacturing industriessincethe 1970s will be a poor indicatbr of
whatislikely to happenin services The offshoring of computer hardware production beganatatime
whenthe firmsin societiesreceiving this new business hadfew capahilities International
communicafons systemswere slow, unrelialde, of limitedfunctionality, and very costly to use.
Senicesoffshoring, by contrad, is expanding with the infragructure, firm camhlities and business
models that have beenegabished, teged and refinedin support of global marufacturing already in
place.Integative trace in services then, will flow down the well-trodden avernuesin the global
ecaomy that were put in placelargely to support global-scale goods production: aaross highly
functional and low-cost broadband communicatons systems through craoss-border business
relationships that have now beenin place for decaadks accarding to business models regarding
outsourcing and offshoring that have beenworked out in exquisite detail, and through firmswith huge,
well egablished multinational operaions. Looking to the future, we camot and should not preterd to

know precisely how much or what kind of ecanomic activity will flow acrass these pathways, but we
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camot afford to be complacen. The long-term prospects for any country may be less certain giventhe
vagly alteredplaying field on which global integration is unfolding.

The lessons for researchand policy arenumerous. New thinking is neededto develop useful
insights into the character and implicaions of our increasngly globally integrated national ecanomies
Long cherished notions and reponsesmay needto be setasde, to be redacedor atleag
supplemeried with new thearetical frameworks, data collection efforts, and policy initiatives Perhaps
the most pressing needis for new kinds of datato be collected, data that sheds light on the position of
domedic firms, egabishmerts, and workers in global value chains. We have suggegedtwo initial
remedesin this paper, to collectmore detail on servicestrade and to depoy anew classification
schemeon business functions, but there aremary additional efforts that could, and should be mack.
Thetak islarge, ard very urgert.

Almost all serious scholarsof ecanomic developmert agreethattrade and geographic
specializaion have beensourcesof wealth creation, atthe aggregate level, for thousands of years At
the same time, few disagreethat specific communities occupations, and demagraphic groups can
suffer disproportionately in this proces. It seamsself-evidert (to us, atleag) that governmert
programsareneededto ameliorate this suffering. At the sametime, it is quite clear thatinnovation can
creak new sourcesof wealth in excess of whats beenlost through import competition. In other words,
comparative advartage is dynamic.

Gomory and Baumal (2001), we cancall them the trade skeptics, for lack of a better tem,
have triedto launch a different debate. They ax if it's theoretically possible, in anearor distart
future, for trade to ham national economiesat the aggregate national level, and conclude thatit is,
under certain conditions. Similarly, AlanBlinder's view isthat shiftsin comparaive advartagg, if
rapid enough, canoverwhelm the adustmernt mechansmsof individual nations; thattipping points can
bereached, evenin extremely innovative, flexible and dynamic ecanomieslike the US and Carada
(Blinder, 2005; Wall StreetJournal, 2007). Thes are rea®nable hypotheses posedby excellent
scholars yet the trade policy debate is continually framedsimplisticdly: Is globalizaion always good
or always bad?

Thereis area®n thatthe globalizaion debate remains so impoverished The data that
ecaomists use to argue their positions, one way or arnother, are outmoded They are based almost
ertirely on assumptions of unitary national ecanomiestradng fi nished physical products at amms-
length. The shift to servicesarnd senvicestrade, digitizaion of business proceses the spikein
intermedate goods trade, and the GcompressionOof developmert in placeslike Chinaand IndiaN all
either symptoms or erablersof global value chains N have changedthe rulesof the game, and our

dataregmehasnot kept up. Asareault, ecanomic models arestretchedtoo thin. Praxiesare
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substitutedfor realdata too often. Praxiescary asumptions, and assumptions carry idedogies The
policy debate becomesless sciertific, more idedogical, and largely unproductive. But the problemis
larger thanshrill and unproductive policy debates Asthe global ecanomy changesand our data
callecion regmesdo not, our economic vision begnsto dim. The upshot is thatevenif therewas
consensus that negative aggregate outcomesfrom intemational trade are theoretically possible, policy-
makerswould have no way to monitor the situation and actappropriately, from a policy standpoint, if
the needwereto arise.

When mainstream trade economists dismiss the trade skeptics argumerts (Wall Street Journal
on-line, 2007), and eventheir quedions, and in effectsay, O@n't worry, whats beentrue in the pag
will betruein the future,Othey inadvertertly derail any unanimous call to update our data regmes
Their reticerceis underdandabe. Givenscarceresurces it seemsthatsignificart new invesmert in
improving our data resourceswill only comeif the alamm is raised for example by admitting thatit is
atleas theoretically possible for trade to have negative aggregate outcomesfor specifi c countries
The fearis that such an admission will openthe door to blunt protectonism, which almast certainly
would retard ecanomic growth. Whilethisis arealdilemma, we needthe muster the courage,
intellectual curiosity, and political will to act If trade and deeper global engagement is always good,
thenbetter data and the applicaion or more nuancedconcegual tools will bearthis out. If not, atleas

we'll be adeto act and actappropriately, beforeit istoo late.
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