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Summary

This discussion paper describes the existing gap betwearotkeof traditional global value
chain (GVC) academics and that of economists, intematNGOs and statistical agencies
analyzing global production fragmentation. Whereas bodlips are engaging in research that
seeks to explain why and how production of goods and sersickspersed around the world,
the two groups have different objectives for their wamki use different types of data to conduct
analysis.

The purpose of the paper is to explore how these two agipes can be combined. GVC studies
compare or describe an industry- or product-specific vethan across countries and regions.
For goods producing industries, this type of research redaité=ast) national-level data on
multiple socio-economic indicators along an industesgire supply chain (from raw materials
through end products) amdlue chain which encompasses the intangible activities or “soft
skills” (or services) that add value, but do not physycaliler the product (i.e., design, sourcing,
branding, customer service). GVC studies typically reteeprimary data collection efforts to
acquire this information with minimal use of industrtadde and employment statistics based on
standardized classification systems produced by natitatadt&al offices (NSOs) and further
disseminated and analyzed by international NGOs.

Whereas primary data is used over statistical datarirdpa to the research methods
traditionally employed by social scientists, therealse several limitations of the standardized
data available to conduct studies at this level of spégifithe first limitation is the lack of

routine data collection on the actual activities th&etplace at the establishment level by
industry. The second is the lackddtail available across countries at a product by industry level
and the third is the lack of a classification systeat links the production-related stages for an
industry along its supply chain. The paper proposes twolpessilutions to overcome these

data limitations and introduces ways in which existing dataces can be readily used in GVC
studies

The first is to add questions related to “business functimnsxisting national surveys. Data in
this regard has been collected on a trial basis meat Europe and Canada, but has yet to be
widely adopted. If this method moves forward, an inteonally agreed upon classification
system for business functions should be developed to etatialeollection and comparison on a
global basis.

A second proposal is to review the ISIC classificaigstem with respect to industry-specific
groups and classes (i.e., three and four-digit). A promisévgavenue would be to use the value
chain reference model to establish alternative aggregatibbasic ISIC activities like the
alternative ISIC aggregation for statistical measurémhin the manufacturing sector, or the
information and communication sector.

These aggregations should be supplementary informatiod baseffshoring of business
functions, use of intermediate inputs, basic claségeads produced and end-markets. The
reason for doing so would be that the domestic orajloperation of enterprises, especially



larger enterprises, cannot be well reflected in theeotidSIC. Harmonization of enterprises into
groups of similar make-up would improve the GVC analysisvemad improve the input for the
supply-use tables; harmonization could be achieved in tefmdustry, of domestic sourcing or
internationally sourcing of value-adding activities (ilsiness functions), of supply chain
position and of end-market industry.

Rather than completely revising the ISIC system or d@wed an entirely new survey, the
process of creating a new breakdown of the existing Gitzg#n system that more accurately
reflects the activities of businesses today could begiadding questions related to the
aforementioned concepts to existing national surveyglaively simple example of what this
process might look like is described in the appendix andeamewed on the North Carolina
Textile Connect website.

Current research of global production fragmentatiombsrnational organizations is using
global supply-use tables (SUTSs) or a global input-outpak td-O) to derive the relative
contributions of countries to a specific global industeywork, or more specifically, show the
foreign content in a country’s exports broken down byrngarcountry. Those partner countries
could very well be indirectly involved in the foreign ¢ent of exports.

The measurement of global SUTs starts from dataatetleon an industry by product basis
using ISIC (or a related industry classification) andCGer related product classification). So,
the outcome of the breakdown of foreign content@oantry’s exports is an outcome of the data
which have been put into the global SUTSs.

GVC analysis and SUT analysis seem to be at two drthe data spectrum. However, using the
same classifications and therefore the same inputwtatlel open up possibilities to related the
results of the work in these two fields.



Introduction

Objectives
- Provide better statistics on globalization
Identify limitations of existing research methods: GV@d 8UTs
Identify limitations of classification systems
Determine if policymakers and academics look at reseamg @/Cs the same
Case for developing an international classificationesysior GVCs

Benefits
Ability to link data along a supply chain (using 1-O data) #me ability to link to other
indicators of interest to economic development baseatloer classification systems and
gualitative knowledge.

Current Situation

Existing research labeled as GVC is conducted by a wide grfaesearchers including social

scientists, economists, political scientists, gedggeg historians, operations management and

country specialists among others.

- Traditional GVC academic researchers conduct value emailysis, but they do not

make use of available statistics to provide a “quantitatdaeking for their results and
the process of creating the GVC diagram is based onlaraevidence rather than 1-O
data. Social scientists begin analysis by conductiogretary, qualitative research and
observing the situation via interviews with the most inb@iatractors in the industry.
Economists use I-O data to analyze industries, but existassification systems are
limited in their ability to identify firms’ engaging in éhindustry-specific intangible
“value-adding” activities.

0 Economists conduct analysis by identifying data availabteém and
constructing equations to explain observed phenomenon.

0 Much of the recent work by GVC economists focuses on dviagt and
measuring growth in trade of intermediate products. Tmets new concept,
but using the phrase “global value chain” to market new dpuaats in this
field is recent.

0 New “GVC” economists measuring GVCs are comparing competigiss of
economies broadly rather than in specific industiié® new metrics developed
come a long way in improving the way countries are bgoealnpared, but not in
comparing countries in a specific industry.

Challenges to Collaboration

Interdisciplinary approach needed

o Difficult to talk and write across disciplines and ld&rres; need common
languages and frameworks.

Different motives of existing groups
o Economic development — poverty elimination, equitable gain
0 Profit maximization
o International benchmarking and developing metrics to megdoioalization



Global Value Chain Approach Review
A. Background

Global Value Chain (GVC) research can theoretidadyviewed as a type of industrial
organization research. Industrial organization researchntered on th@ayspeople (incl.
firms?), places andprocessesre linked to each other in the global econofggommon
element in industrial organization research is the isecbain-based organizational structure.
Chain-based research uses the concept of a chairoastauct to describe tlerganizationand
geographyof production in the global economy. Chain-based orgaoirtstructures are used
in different disciplines by different names to conduaduistrial organization research, such as

Supply chain (Management)

Firm value chain and value system (Management/Economics)

Global value chain; value-added chain (Sociology)

Industrial cluster (All)

Production network; Global production network (GPN)gfi (Geography)

There are three main sciences that analyze industgahization; Management Science,
Sociology and Geography. Each overlap in various areaslltihree draws from some extent

from the field of Economics (Figure 1).
Strategic
Management

Management Science
Operations Research
MICRO-Focus: Processes

Economics
MICRO or
MACRO-Focus

Industrial
Organization

Sociology
MESO-Focus:
People

Economic
Geography

Geography
MESO-Focus: )
Floees Sociology

Figure 1: Economic and Industrial Organization Disciplines al Levels of Analysis
Source: Author

! The term Firm in this paper should be understood asfister as defined in the 2008 SNA and the ISIC, Rev.4,
manual
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Each discipline also overlaps with the others in sfiatds of application (Figure 2). The
overlaps result in the fields of strategic manageneaanomic sociology and economic

geography.

Strategic Management
Firm Value Chain
Firm Competitiveness
Environmental Scanning

Supporting
Environment

Economic Geography
Production Networks
Location Development

Industrial
Organization

Economic Sociology
Inter-Firm Chain
Social Development
Value Chain Analysis

Figure 2: Chain-based Industrial Organization Research Disglines
Source: Author

A chain can be used to providetauctureto map the range of internal and external actors and
their actions that directly and indirectly affect trexision-making process. A value chain
conceptual frameworgan also be used to analyze the competitive positiorfiochgor
geographic location) in a given industry vis-a-vis othendior locations (Kogut, 1985). Each
discipline uses a chain-based organizational structurgolaie industrial organization subject
matter. Strategic management focuses on economic cbingetss whereas economic
sociology and geography tend to focus more on economicageueht’

Research that falls under the traditional label 0¥@3 originated from the global commodity
chain (GCC) concept. In 1986, two World-Systems theofiggence K. Hopkins and
Immanuel Wallerstein, defined GCC as a “network of tgivoduction process whose end
results is a finished product” (Hopkins & Wallerstein, 198bBhe GCC concept was initially
developed to understand the geographic expansion and contidct@ary modern capitalism,
but by the mid-1990s, it was adopted by development scholaepture the emerging patterns
of postwar industrialization, such as the fragmentadioth geographic spread of production
activities, and development challenges in export-orieimgaistries (Lee, 2010). This
reformulation of the GCC concept was encapsulatéaerrcollected volum€ommodity Chains
and Global Capitalisn{Gereffi & Korzeniewicz, 1994). The development-orienteiCs
approach was the first to analyze both firm and ifiter-networks on a local and global scale,

2 For a detailed comparison of these disciplines, sept@ha of (Frederick, 2010) and (Frederick & Cassill, 2009)
comparing value chains and industry clusters.
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permitting researchers to forge the macro-micro links/éen firms previously assumed to be
discreetly contained within global, national, and lagats of analysis (Gereffi, 1994).

The GVC framework emerged in the early 2000s to combine aspkes¢veral different

industrial organization backgrounds including commodity chaetsyarks, industrial districts

and clusters (CGGC, 2005; Gereffi, Humphrey, Kaplinskyt&rgeon, 2001; Gereffi,

Humphrey, & Sturgeon, 2005). In 2000, a group of researctmrsthese various scholarly
backgrounds came together to develop a common frameworkaistandard set of terms to
describe the complex network relationships between finaisoften span wide geographic areas.
This marked the beginning of tii&dobal Value Chains Initiativeand lead to the development of
a growing research approach called GVC analysis GW€ Initiativeis housed at the Center on
Globalization, Governance & Competitivene€&GQ at Duke University.

B. Traditional Global Value Chain framework and theories

A GVC refers to thdull rangeof activities that firms and workers do to bring a goodeyvice
from its conception to its end use and beyond. This insltitke activities related to producing,
distributing and transporting the product (supply chain), elsag other value-added activities
that do not necessarily result in physical alteratidrhese “intangible” activities include
research and development, design, marketing and suppodeservi

The activities that comprise a global value chain Gaodntained within a single firm or divided
among different firms. Similarly, GVC activities cha contained within a single geographical
location or spread around the world. The global valuenct@ncept encompasses all stages in
the innovation to commercialization process and can é@ toasanalyze any product or service
(CGGC, 2005).

Benefits of the Value Chain Approach

A value chain approach systematically forges the dinibigtween the macro (global/societal),
meso (inter-firm), and micro (firm) units of analysi®dgo analyze the global economy and
provides a way to see how each influences the others:

o On the macro level, it seeks to understand the rolegvgatts of international
institutions, organizations and standards on how and wiesveand existing products
and technologies are developed and located;

0 On the meso level, it seeks to understand the typesrgratis of inter-firm
relationships and national institutions (i.e. industridiqyyp on economic
development and a product’s innovation to commercialiadtfiecycle.

o0 On the micro level, it seeks to understand how individuaisf and/or the attributes
of a particular product create opportunities or risks ¢éodgvelopment of an industry
or technology, or the development of such within ai@agr geographic location.

The GVC framework is divided into four building blockstthan be used to describe the
structure, dynamics and relationships among stakeholdelshal ¢alue chains: input-output



structure, geography, governance and institutions. Theséuddding blocks can be translated
into steps used to carry out a value chain research approdanalysis (see below).

1. Input-output structure:includes all supply chain segments (inputs, componentd, fi
products, distribution/sales) and value-adding activitiegére$, design, marketing and
support services).

2. Geographic scopethe industry-specific mix of activities in the input-put structure is
often carried out in different parts of the world adintries participate in industries by
leveraging their competitive advantages in assets. Usielgloping countries offer low
labor costs and raw materials, while wealthier natweitis more advanced education
systems control research and development, design ahk@tmg. As a result, firms in
widely separated locations affect one another morettiay have in the past.

3. Governance:is about power and the ability of a firm (or organizator institution) to
exert control along the value chain by setting and/aremfg parameters under which
others in the chain operate (see below).

4. Institutional context identifies how local, national and international cbinds and
policies shape the globalization of each stage oféhe\wchain. GVCs are embedded
within economic, social and environmental institutionailawyics.

i. GVC Governance

Governance in GVCs refers to the “authority and pawktionships that determine how
financial, material, and human resources are alloaddlow within a chain” (Gereffi, 1994).
Chain governance exists when some firms work to the gdessnset by other powerful firms in
the chain (Humphrey & Schmitz, 2008). The firm that se¢sparameters to which other firms in
the chain must comply is referred to aslded firm The relationships lead firms have with their
suppliers can be supportive and designed to promote mutuallfidiergrowth for all parties,

or greedy and focused on realizing a quick profit in thetdleom (Frederick & Gereffi, 2009b).
In the first GVC governance approach developed by (Gel€ffi4), governance was described
in terms of “driving,” in which chains could be describedoaoducer- or buyer-driven.

Producer-driven chaindarge, transnational, integrated industrial entegsriplay the key
part in governing the chain. This pattern of governanaauisd in capital- and
technology-intensive sectors such as automobilesaéiirand electrical machinery.

Buyer-driven chaindarge retailers, brand-name merchandizers and tréiding play

the central role in organizing decentralized production agsvthrough outsourcing.
This type is typical in labor-intensive, consumer-goodsistries like apparel, footwear,
toys and consumer electronics.

Subsequent research realized the need to develop a dyypalagy that could also describe
more complicated patterns of power relations betweets fin GVCs, with different governance

% See thevalue chain overviewideo demo on the North Carolina in the Global Econamlsite for an overview.

* Ponte and Sturgeon (2014) provide an updated perspective oartbept of GVC governance as “normalizing” in
terms of realigning a given practice to be compatibith standard or norm and add in the concept of “orders
worth.” They combine this concept with governancerdsljes to create a micro, meso and macro level frarke
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forms often co-existing at the same time. This hasdete formulation of more elaborated
forms of GVC governance to accommodate this complendtably the five-fold GVC
governance typology that describes governance in tefifimkages (Gereffi et al., 2005). The
five connections between industry activities (outlineldwg within a chain can be described
along a continuum extending from the market, charaetty "arm's-length” relationships, to
hierarchical value chains illustrated through direct ownprshproduction processes (vertical
integration). Between these two extremes are theégork-style modes of governance:
modular, relational, and captive. Network-style govereaepresents a situation in which the
lead firm exercises power through coordination of produstis-vis suppliers (to varying
degrees), without any direct ownership of the firms.

Market: involves transactions that are relatively simplegrinfation on product
specifications is easily transmitted, and producers cde maducts with minimal input
from buyers. In market-based governance, price isailgithe driving factor.

Modular: occurs when a product requires the firms in the chaimti®rtake complex
transactions that are relatively easy to codify.

Relational:interactions between buyers and suppliers are chaeattdoy the transfer of
information and knowledge based on mutual reliance reguiateugh reputation, social
and spatial proximity, family and ethnic ties, and the. likacit knowledge builds over
time in relational chains, which makes it difficult@asily switch suppliers.

Captive:in these chains, small suppliers are dependent on a fgwshihat often wield a
great deal of power and control. Such networks are frequeimilacterized by a high
degree of monitoring and control by the lead firm.

Hierarchy: describes chains characterized by vertical integraidmaanagerial control
within a set of lead firms that develops and manufactor@ducts in-house. This usually
occurs when product specifications cannot be codified, produetsomplex, or highly
competent suppliers cannot be found (Frederick & Gereffi, 2008Leffi et al., 2005).

Governance Structure: Determinants and Dynamism

These five vertical linkage patterns can be associattbdwedictable combinations of the three
distinct variables: (1) the complexity of transactiof23,the ability to codify transactions, and (3)
capabilities in the supply base. If one of these thiaembles changes, then firm governance
patterns tend to change in predictable ways. For exarhpl@ew technology renders an
established codification scheme obsolete, modular \wddams are likely to become more
relational, and if competent suppliers cannot be foundiveapétworks and even vertical
integration become more prevalent. Conversely, risimgplier competence might result in
captive networks becoming more relational and bettericatidn schemes set the stage for
modular networks (Table 1).



Table 1: Firm-Level Governance Variable Combinations & Dynamics

Governance Type Transaction Ability to Capabilities in -
Complexity |Codify Trans.| the Supply Base S,
GCC GVC Low |28
Assumer |Markel Low ) High (4 High - - .g
Buyer- |Modular |Network (V) High % T High ) High i/ 2 9B
Driven  |Relationa |Org. \Y High /r 5 Low \l/ /r High B E>§
Producer-|Captive  |Forms High ® High Low High | &
Driven  |Hierarchy High Low Low

Source: (Gereffi et al., 2005); *Coordination also reltdgsower asymmetry. Dynamics of changes in governance:

(1) Increasing complexity of transactions also reduces suggimpetence in relation to new demands; (2)
Decreasing complexity of transactions and greater easmliication; (3) Better codification of transactions; (4)
De-codification of transactions; (5) Increasing supp@npetence; (6) Decreasing supplier competence.

It is important to note that firm-level governance i theory in the GVC framework. It has a set
of variables and provides an explanation of how governaridesly to change when the three
factors shift over time. The theoretical frameworksloet, however, provide a way to measure
or quantify this, so interpretation of the theory is sabye.

ii. Upgrading

Upgrading refers to the strategies used by countries ard @bnomic stakeholders to maintain
or improve their positions in the global economy. Upgrads a multi-dimensional process that
seeks to increase the economic competitiveness (pratfigloyment, skills) and/or social
conditions (working conditions, low incomes, educatigstam) of a firm, industry, or workers.

Upgrading involves a learning process through which firms eedumowledge and skills—often
through their relationships with other enterprises ewlue chain or through supporting
markets—that can be translated into innovations or impnewms that increase the value of their
goods or services (Frederick & Gereffi, 2009a). Economic upggadidefined as firms,
countries or regions moving to higher value activities i3SV order to increase the benefits
(e.g. security, profits, value-added, capabilities) fromigipeting in global production.
Upgrading strategies are generally differentiated inaheviing (Frederick & Gereffi, 2011,
2013; Frederick & Staritz, 2012; Humphrey & Schmitz, 2002):

Process upgradingreorganizing the production system or introducing new teolkyned

to gain efficiency.

Product upgrading:shifting to more sophisticated products with higher unit prices.
End market upgrading:diversifying to new buyers or new geographic or product
markets (particularly important in the context of setgmg demand in traditional export
markets such as the US and the EU-15 and increasing demfasttgrowing emerging
domestic or regional markets).

Linkages/supply chain upgradingestablishing backward manufacturing linkages within
the supply chain, in particular to the textile industry.



Functional upgrading: increasing the range of functions or changing the mix of
activities to higher value tasks, e.g., moving beyond dirextymtion-related activities to
input sourcing, logistics/distribution, product developmédasign and branding.

While most GVC research has been focused on economicdipgyr¢ghere is an increasing
interest in social upgrading. Social upgrading refers togtbeess of improvement of the rights
and entitlements of workers as social actors, which eelsahe quality of their employment”
(Barrientos, Gereffi, & Rossi, 2011). Social upgrading leanivided into two components:
measurable standards and enabling rights. Measurable staimdéwds type of employment
(formal and informal), wage level, social protectiod avorking hours. Enabling rights are less
easily quantified and include the freedom of associati@yright to collective bargaining, non-
discrimination, voice and empowerment (Barrientos &t8n2007).

C. Value chain research approach (mapping & analysis)

A value chain research approach is widely used by acadamdcgractitioners to conduct
detailed research on the structure and dynamics oélgintiustries to understand where, how,
and by whom economic, social and environmental valueeged and distributed. In practice,
research questions center on development and competgéssues and analysis seeks to
identify potential leverage points and bottlenecks in tleenciEconomic developers often use
the results of a value chain analysis to devise in@ligtolicies and strategic plans for firms or
countries.

The four building blocks of the GVC framework can bastated into a two-part research
approach composed @élue chain mappingndvalue chain analysisT he first two building

blocks, input-output and geography, describe the structuhe ahain, and the second two, firm-
level governance and institutions, provide an analytical terevaluate how and why the current
people, places, and processes are organized. Value chipmmas the process of identifying

the geography and activities of stakeholders involved fakimg a good or service from raw
material to production and then to the consumer. Vdlatnanalysis seeks to determine the role
dynamic factors (governance, institutions and inten-fielationships) play in influencing the
location, development and competitiveness of a produs#reice. This also includes identifying
potential interventions and leverage points to initidiz@nge.

Value Chain Mapping

Definition: “Determine what exists and where it is located (ecanarganization): includes a
process and methods to be used to identify and map the structural el value chain,
including qualitative and quantitative secondary and primary data sources”

1. Input-output:who are the stakeholders (public and private) that ctlyrer have the
potential to develop or commercialize materials, produndstechnologies?
Collect information on products, markets and firms.
0 Resources include market reports, journal articles and igment labor market
and trade data sources
Conduct secondary and primary research on firms
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2. Geographywhere does each link in the value chain take place atbendorld?
Identify and compare where firms, products and market®eaged (similar to above
on an international level)
Determine a nation’s footprint in the industry’s valueicha

Value Chain Analysis

Definition: “Determine how and why the current economic organizatiost®aind how it might
evolve in future by analyzing inter-firm relationships and institutiohs. dbjective of value
chain analysis is to determine how and where power is exerted alonbaimeand by whom
(firms or institutions). This is analyzed to determine the ngdatnpact firms and institutions
have on innovation, commercialization and risk and potential leverage poitis ain&in where
interventions could be made to effect systemic change and industry b&havior.

3. Firm Governancewho are the most powerful, innovative firms in tain; why? Which
activities are most important to the product and marketdnadis doing them?
Literature review on governance topics in the industnydanalyzed
Determine how and if relationships differ by product, magket/or geography
Develop metrics to describe and measure the impactatfitféypes of relationships
have on economic development and product commercializatio

4. Institutions & Industrial Policywhat are the roles and impacts of local, natiemal
international institutions and stakeholders?
Conduct background research on policy issues in the follpkey areas: trade,
industrial/economic development, labor/social and environahe
Compare the effectiveness of different policiesrorwvation in different countries.

Examples of Outcomes of Analysis

The outcomes of value chain studies are based on thhedlesiicomes from clients, but
generally fall into the following areas:

1. Benchmarking: providing the client with the outcomes ofparand 2 — in many cases
our clients (governments, NGOS, industry associationsjotiblave a good idea of what
the entire input-output process looks like or who thedayntries (or states) are in each
segment of the chain.

2. Policy recommendations: we often provide policy recommimaaat the country (or
state or regional) level based on best practices asigges used by countries and
industries in comparable situations.

3. Upgrading recommendations: based on the outcomes we @nogigs in which firms
and countries can improve or expand their position igiven industry. We provide
suggestions on how to do this by (1) improving the processnf®pving their products,
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(3) moving or expanding into new geographic markets or (4)nebipa the range of
business functions provided.

4. Visual analytic applications to disseminate researstlt®that present data in a holistic
and systematic way. Visual analytics creates a wapmabine and format all the data
sources into the organizational structure of the vahaindramework. NC in the Global
Economy, California in the Nano Economy and the Texibnnect websites are
examples of web-based applications that use the vahie ak an organizational
structure to provide results to a larger audience.

Classifications and Data Sources

A. Data sources used in GVC studiés
The following lists the types of data available to condi¢C studies:

Survey data/interviewshe primary source of information in GVC studienieiviews
with key firm and supporting organization stakeholders. Istrnases, data is collected
via open-ended interviews rather than through formal sarvey

Industry/market analysisnuch of the background research in GVC studies comss fro
the results of secondary literature from previous stu@ie., scholarly literature such as
journal articles) and market reports published by contesetarch organizations and
industry associations. These organizations can be vieweatlaslata sources and to
some extent as competitors to academic researchutitstg engaging in GVC research.
Examples include: Marketline, Euromonitor and Standard & Bpas well as industry-
specific research organizations.

Business environmerdata on the business infrastructure of a country padigies,
educational institutions, incentives, etc.) is colledtech government websites, reports
and official documents.

Trade statisticsDetailed international merchandise trade statistiesavailable from the
websites of UNSE) OECD and Eurostat, among others. Statistics of iatienmal trade

in services (by services category and partner countryg\ai&ble — in less detail than
merchandise trade — from the websitethese same organizations. Whereas the level of
detail in trade data is adequate to conduct industry-speaciditysis, most GVC studies

do not take full advantage of it to analyze the footgfré¢ountry in a particular industry

or to evaluate changes over time. Trade data can onlyeldeaslescribe the product,
geographic end market and to some extent the backward/tbliwaage characteristics

of a country in a particular industry. Trade data caneaided to track functional

> Appendix 4: Methods used in three industries (apparel, aetr@hics) provides examples of GVC studies.
® Seehttp://comtrade.un.org/
" See for instandhttp://unstats.un.org/unsd/servicetrade/default.aspx
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upgrading, industry or buyer end market upgrading, domestiovaad/forward linkages
or process upgrading.

Industrial statistics and 1-O datdndustrial statistics are available to some extennf

the UN data port&] from the OECD data porfaind from UNIDO, but are rarely used in
GVC studies. Conjecture on why this is the case are ¢k )dhawareness of availability
and (2) difficulty in obtaining data. The level of detaibdable for some countries is
adequate to provide a high-level snapshot of a coungoggion in an industry, but four-
digit (or beyond to product-level) is ideal. With the gxoen of pilot studies conducted
by the author to “map” industry value chains, national atermational I-O data are not
used in GVC country and industry-specific studies.

The use of quantitative indicators or even trade and eaicractivity data is not widely used in
GVC studies. Sturgeon and Gereffi (2009) review three groap$idive used data in GVC
analysis, but these are not widely used: Technolo@izasification of Exports (Lall, 2000),
Trade-data Archaeology, and Intermediate Goods Tradegéini& Memedovic, 2011). The
last paper seeks to improve the existing data gap in industrgupply-chain specific data, by
using novel classifications for final and intermediateds trade, overall; for “customized” and
“generic” intermediate goods; and in three industriexibvdid as being at the forefront of global
economic integration: (1) electronics, (2) automoldled motorcycles, and (3) apparel and
footwear.

There is a need to develop better tools for evaluatmgnipact of GVCs and the role that
specific categories of firms and national industriey plahin them. For this, better data are
required. While linking trade statistics to enterpriseslestatistics contained in business
registers, developing international I-O and trade inealdded databases, and formulating
entirely new GVC-oriented economic statistics arpanant, there are also considerable benefits
from mining and re-working existing data sets (Sturgeon &stovic, 2011).

B. Existing data sources, classification systems and databases

Data used to study industrial organization falls into thlevieng categories or focus areas and is
collected by enterprises or establishments, products anddndis (see Appendix 2: Basic data
sources for a review).

International trade by product/service (products)
Industrial statistics by economic activity (establishment
Labor and occupation statistics (individuals or establestis)

Levels of data
National (establishment-level, by country) micro data
National (country-level) aggregate public data sets
International datasets (compilations of national-lelath)

8 Seehttp://data.un.org
% Seehttp://stats.oecd.org/index.aspx?r=951255
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Primary data is available from administrative sourseslf as Customs administration) or is
collected through business surveys from enterprises abls$tments by national statistical
offices or other national agency (like the centralkipaimhe compiling agency (usually the NSO)
harmonizes the incoming data into a database format apptying lsasic checks. The ability to
access this “micro data” varies by country, but in noases it is only for special projects and
requires a security clearance. Micro data is therefitther standardized and aggregated, and
published at the national and sub-national levels by NBG=ss to the data may be free or fee-
based and is available via electronic databases or RDfatfo

International organizations collect this information fraational NSOs to populate international
databases, typically in a particular focus area (Fig\r&he database may represent (1) the data
as it was collected from the NSO with minimal harnzation to facilitate data extraction, (2)
further modified data to facilitate international hamzation, (3) additional estimates by the
international organization and/or (4) indicators basedadeculations performed by the
organization using one or multiple data points. In adages international organizations collect
primary data through their own surveys.

Figure 3: International Organizations: Focus Areas and DatabaseSéts

. . | Related Department United Nations (L—N')
wCco WIO l identify LDCs (49 in 2013) OECD WEE
UNSD i
l : 15 Specialized Agencies :
Global prieca
UNdata L v v v v
| 1IC y World + Developed (34)
b l€&— UNCTAD Bank ILO UNIDO : g
v (joint agency) * Industrial Statistics
* Trade Statistics (BEDFIDA) + INDSTAT (7)
o *+ COMTRADE l ) * OECD stat
O. + GFTIS * Developing/SMEs . ORCD I biny
* Tariffs + TRTA * Global « TiVA (36)
* Market Analysis Tools * Labor Statistics + National Accounts
+ Global * ILOstat (100) |
* Economic * Focus: Developing (90) + GWD
* National Accounts * Trade & Investment + KILM (18) ; * Global
i * Developing L
* Technology & Logistics ; " Competitiveness
+ UNCTADstat (150) " fndmsril Blatitice Index
* World Investment Report * INDSEAE G/
v * Global
* Global Members » Macroeconomic Statistics Information by Organization
* Trade Statistics *+ World Databank *  Country Focus
* WTO SDB + eLibrary *  Primary Fields
* Tariffs * Doing Business (5-11) *  Main Database
* MiWi * Enterprise Surveys (100) *  Other Databases
« WDI (1,300 *  Acronyms (see next slide)
International Trade Pasmens Envigument/ Labor & Industrial Statistics
Investment

Saurce: Frederick, Stacey (2014}

Source: Author
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C. New classification and data source: business functions

Having data on the business functions of establishmemtsterprises will benefit GVC analysis
in terms of operationalizing the concept of functiamadrading. As articulated in Sturgeon and
Gereffi (2009), “if key GVC-related questions are not askedrgnofficial survey and do not
exist on any administrative form, then existing dataueses can never yield adequate results.
Thus, there is an urgent need to collect new informdtion.

A business function classification divides the acegtof an establishment or enterprise into
“core” and “support” functions. The core productive fumcthas been designated as
“production” (Porter, 1985), the “core function” (Niels&®08) and “operations” (S. Brown,
2008). Even though a business function may be designatetbas fainction, the function can
be partially or even completely outsourced (Sturgedbefeffi, 2009). Firms typically have a
main output, be it a product or service. The main omerakifunction that produces this output is
associated with the firm’s standardized industrial couebd of counting all output and
employment under this classification, business funct&s permit measurement of economic
activity (e.g. employment, occupations, wages, etc.)hardunctions as well.

Furthermore, collecting data by business function enabsesarchers to systematically identify
activities that are performed by the firm (in-housepwthird parties (outsourced) and the
geography of where the activities take place (domestic/lommetry or offshore). This is related
to what some have called “trade in tasks.” Businesgtifumsurveys over the last ten years have
focused on identifying trends related to these concetsrritan identifying the unique

activities undertaken by establishments in different itvéess Understanding business function
fragmentation is important for GVC studies, but idemtif) the unique mix of functions integral
to a particulaindustryis equally important.

In the GVC realm, Sturgeon has been the primary vanceollecting and standardizing data at
the level of business functions (Sturgeon, 2008; SturgeGei&ffi, 2009) and has worked with
statistical agencies and academic researchers in Morgnica and Europe in hope of more
wide-spread standardized and adoption (Claire Brown, Stayge€ole, 2013; Sturgeon, 2013).
The concept of business functions, however, origgtitan Porter’s interpretation of a value
chain, which took the firm as the unit of analysis. kwork, a firm engaged in nine business
functions, divided into five core and four supporting fumasi. In GVC studies, the business
functions concept relates to the idea of “value-additiyiaes,” however the scope of reference
is theentire chainof activities for an industry rather than an individfiah. In practice, both
interpretations are valid because business functions aredcaut at the firm-level and can be
carried out by firms at each stage of an industry’s supimyn’°

An internationally agreed upon classification systenbiesiness functions does not yet exist,
however several groups have generated lists ranging febwebn six and 12 activities. In Table

19 See (Frederick, 2010; Frederick & Cassill, 2009) for a coismawof the value chain concept at the firm versus
industry level and how to two can be combined.
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2, the business function lists in use or proposed anpared to each other and the GVC concept
of value-adding activities based on the author’s interfioeta

Table 2: Comparison of Business Function Categories & Defitions

VA Activities Business Functiol Core/Support
GVC Sturgeor (2009 Eurostat (2008 Porter (1985 | Sturgeon| Eurostat | Porter
Research & Product or servic |Research & Core Subport | Suppoft
Development |development development (b) Technology P bp
Design & Technology ani Engineering and relate| development I
Development |process developmeltechnical services (b) Support | Support | Suppoft
D|st_r|b_ut|on/ Procurement (a) Dls_trl_bunon anc Procurement Core Support  Suppprt
Logistics logistics
Intermediate inpu | Core/primary business
Production and materials functions: production of Core Core
production final goods or services| Operations Core
. Operation: (& secondary functiong
Production (industry code) if related to core) Core Core
Distribution/ Tra_ns_portatlon Distribution and In & out-bound
L logistics, and s - Core Support | Core
Logistics I logistics logistics
distribution
Marketing & Marketing, sales an Marketing, sales and |Marketing &
Brandin account after sales services |sales Core Core
9 management Support
. Strategic Administrative anc .
Service . Service Core Core
management management functiong
Managemen-Related Activities
Customer and aft- | Marketing, sales an .
. . Service Support| Support| Core
sales service after sales services
Genera HRM & firm Support Support
management Administrative and infrastructure bp Support bp
: Human resourc management functiong
Not included management (HRM HRM Support Support
Firm infrastructure
building . Firm I
maintenance and IT ICT services infrastructure Support | Support | - Suppoft
systems

Sources: category correlations by author from thewietig sources, (Porter, 1985); (Nielsen, 2008); (Sturgeon &
Gereffi, 2009); p.23 and adapted from U.S. BLS Mass Laytatistics Program. In a previous paper (Sturgeon,
2008), only ten business functions were included, but this pgparated them into core and support functions.

Notes (a): I'd consider distribution/logistics to ledated to transporting the product whether it is inbaomd
outbound; I'd consider procurement to be related to soustidghe parallel to “sales” on the downstream side.
Strategic decision-making related to procurement, suahe&dg the decision on whether to “make or buy” inputs
would fall under strategic management. (b) Seven businestons (plus a residual “other” category) were
identified using the European Central Product by Activitysifesition (CPA) in 2008. In the 2012 survey,
engineering and R&D were combined.

Developing a standardized list of business functions altecting representative data will
provide GVC researchers with information needed to coramhatdyses that is currently only

! The specific functions used in the Canadian SIBS sar{legustry Canada, DFAIT, & Statistics Canada, 2009,
2012) and the eight functions included in the United St&@&S survey (Clair Brown & Sturgeon, 2010) are not
included, however they use similar terminology.
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available by interviewing firms or reviewing secondary litere. However the usefulness of the
new typology will depend on how the classificationtegsis correlated to or embedded within
the existing ISIC system. If the concept of businesstions is adapted, how an establishment is
labeled in the ISIC system also needs to be recomsidecause industry-specific, business
function data is needed for GVC studies.

D. Limitations of the ISIC system and availability of data

This section reviews some of the limitations of 1Sile& international standard industrial
classification for all economic activity and other irdpaents to using industrial statistics in
GVC research.

The first limitation of the ISIC system is that omgriculture, mining and manufacturing-related
codes are industry-specific (sections A-C) for goods-producahgstries.. Activities such as
professional, scientific and technical activities, tpamgation and storage and wholesale and
retail trade are either not industry-specific, or thel®f data is at a higher-level of aggregation
than the manufacturing codes. This is particularly irtgdrin “buyer-driven” chains in which
GVC theory suggests that lead firms classified in manufang add the majority of value (i.e.,
realizing the most profit) to the final product while cating out the processing of the goods.

The ISIC? structure resembles a supply chain, but the systent inchestrysupply chain
specific. Rather its 17-21 sections can be viewed as alegupply chain production model
that begins with raw materials (agriculture and mining)yes on to processing and
manufacturing, then wholesale, retail, service and supgartdustries (design, government,
business services, etc.). Resultantly, what is afsexl to define an industry is a small set of
classification codes such as those that representfatantung for durable goods production.
However, this often omits many other important, valddiag activities in an industry such as
input production, distribution, management, marketing, nonafaaturing buyers, and
supporting industries that fall outside of the narrow scdp@@ andustry.

For example, the textile and apparel industries artaced entirely within the manufacturing
sector® However, many of the most profitable areas are natagwed inmanufacturingas a
transformation of material in a new product, but ratheéhe research, design, marketing,
distributing and retailing of producBased on extensive research of the U.S. textile andeppar
industries, several limitations of limiting the defioiti of the textile and apparel industries to
these codes have been identified (Frederick, Cassillfr&od Little, 2007a, 2007b):

1) Raw materialghat are directly part of the textile supply chain sashcotton farms,
cotton gins, sheep farms, petroleum refineries and resmnufacturers.

2) Fibersare the basis of textile production, but man-made fiaersonsidered to be in
the chemical sub-sector rather than within the lestib-sectors.

3) Final productsthat are not madentirely of textile inputs, yet utilize textile
components. The markets for these products representhgaoeds for textile
materials and should be acknowledged as significantrbwfdextile components.

12 Adapted from (Frederick, 2008) based on NAICS codes.
13 Textiles, textile products and apparel are representé®l®y17/13 and 18/14 or NAICS codes 313, 314 and 315.
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Examples of products include composites, sporting goodfilferis, air bags,
cleaning tools, and mattresses.

4) Input industrieghat are vital to the textile supply chain, such as atem
manufacturers, packaging and labeling companies, and maclegeigment, and
software producers. In some cases these functiortaared out by the textile
manufacturers; however, in many cases these are sepampanies that provide
significant services to the textile complex.

5) Wholesalerof textile components (yarn & fabric) and final téxtproducts (apparel
and home & interiors).

6) Management, marketing, and retail compartlest primarily sell textile final
products (apparel and home & interiors). These companiastdoanufacture
textiles, but they are responsible for many of the vatlding functions such as
design, distribution, marketing, and branding of textiledpiats.

7) The supporting environmerwhich is vital to the formation and performance @f th
industry, and includes utilities, business services, finaesearch, trade
associations, colleges, training & testing centers, gowent and other regulatory
entities, is omitted.

Secondly, firms are classified undere|SIC code rather than several codes based on the
percentage of their business activities or products sotlird limitation is that researchers do
not know how a company is classified in aggregated governstatistics (i.e., ISIC/NAICS)
and in the U.S., different agencies may assign diffezedes. This is a significant limitation in
terms of identifying types of buyers.

Take the following example. A company is headquarteréokitunited States and employs
approximately 5,000 people engaged in activities related t@paa industry. Twenty years
ago the company was considered a “brand manufacturethandajority of the firm’s workers
were engaged in manufacturing or assembling apparel. Hoveaxarthe years the company
changed its business model. First the company “offshqmextfuction via foreign investments in
nearby countries and later the company moved out of produatingether and now outsources
all production to third parties. Even with this change isitress model, the company’s
employment has remained constant, just the skillseoWvorkers has changed from
manufacturing-related to management, marketing and desayn.sHould the company be
classified using the ISIC system? They are still ingiygarel industry, but their domestic
activities are not in manufacturing. Are they classifunder ISIC 18, manufacturer of wearing
apparel, or are they considered part of the wholesatmnagement industry? If they are
classified as a manufacturer, there needs to be atio@adisurvey that collects supplementary
data on the business functions, basic classes of the gamtiseced and end markets in
conjunctions with overseas manufacturing activitiegheffirm. It is also through the
supplementary information and use of alternative claasibn of this company in ISIC that the
occupational classification of the workforce of the pamy can be related to the ISIC activities
of the firm. Alternatively ISIC data could be linked to opational data and the activities of the
firm could be identified by profiling the labor force.
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In order to gain a better understanding of how ISIC cade®eing applied in specific industries,
a study by industry experts should be conducted using microedakantify how existing lead
firms that are factory-less goods producers shoulddssitied building on the ISIC system.

Beyond the limitations of the ISIC system, theretaree other main issues related to using
industrial statistics in GVC studies. First, ISIC anel tlata collected based on it tends to be too
aggregated or overly broad to provide the industry-specite mieeded in GVC studies. A recent
paper by Sturgeon and Memedovic (2011) finds evidence of deepenitad €gonomic
integration, but note that the degree and character @by liependent on the characteristics of
specific products, processes, routines and regulationprehaail inparticular industries As

such the authors recommend policy development take indystcyfis characteristics into
account and avoid “over-generalizations, blanket statememisblunt policy instruments” with
an eye towards gaining a better understanding of the fagtdeslying industry differences. In
order to understand these industry-specific characteyistata beyond the one and two-digit
ISIC levels is needed.

The second issue concerns the availability of data. &J@ies often focus on or at least include
developing countries where data tends to be collected erydimited basis, and if it is, may not
be widely disseminated or available in an easy to useafo(e.g., PDF versus electronic access).
The third issue concerns the harmonization of data. Gesmllect data at different levels of
detail using various revisions of the ISIC system, userdiftesampling frames, ask questions
related to different variables and/or use different taordescribe similar concepts. Even though
international collections of data exist, researcheitsieed to evaluate country-level metadata to
ensure comparability of information over time and acongsitries for a particular industry. This
can be a time consuming and arduous task, particularly stheging a new industry.

E. Limitations of the GVC research approach

The analysis and policy recommendations provided in GU@iest are often based on
gualitative data and are therefore subjective. Policymakers need to lmneeate evidence to
support the decision-making process in order to justify investsrand wide-spread policy
changes.

“A major impediment to using qualitative research and epta@l theories to support
specific policy interventions is the lack of comparade detailed data on the industrial
capabilities of firms, industries, and countries and tlessrthat they play in the global
economy. The GVC framework provides a conceptual toolmixguantitative measures
are lacking. While the development of objective, induseytral measures of GVC
governance is a laudable goal and survey questions aretbubeing fielded to collect
data on the governance character of inter-firm linkagé®th cross-border and
domestics sourcing relationshifsyetter information to characterize the roles afifiy
regions, and countries in GVCs is urgently needed” (SturgeGereffi, 2009).

14 Specifically, Statistics Canada, in an international @agrsurvey currently being tested, asks firms if refethips with
important suppliers are simple market relationships mesiaiing more complex, and if transactions involve the exchainge
codified or tacit information.
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Purpose Whereas the majority of GVC studies are labeledzsC analysis”, many studies
either have a primary focus on the first two “mappingtgaf the framework (input-output and
geography), one of the two “analysis” components (g@arare, institutions; identification of
power) or simply on identifying upgrading strategies andtcaimss and providing policy
recommendations. In order to provide a thorough analysscommendations, a detailed
mapping process needs to occur. If a study only focusdgedmiapping” components then it is
purely descriptive and could also be labeled as an industnarket report.

Repeatability Given that most GVC studies are not based on industrirade classification
systems, the ability to easily update, expand or repliaatudy is limited.

Time-consumingConducting a thorough GVC mapping and analysis is an ardunolusme-
consuming process that often takes between six manthgdar depending on the number of
people on the research team.

Developing an Industry-Neutral Value Chain Referene Model®

This section introduces a value chain reference modeR(), and how it can be used as a
classification system and as a means to visually refraseindustry’s value chain. The model is
industry-neutral and can be modified to fit to any industrig &lso scalable as it can be used to
map industry structure with a local to global focus.

The VCRM provides a holistic framework that includesehgre supply chain, from raw
materials through retail, plus the value-added businessiduns along the chain. The reference
model also includes end markets, a concept that is a¢gartimportance for intermediate
products that are often used in final products in multipdeistries. Lastly the model includes the
supporting environment that provides the infrastructure and pubiay pbat can facilitate or
hinder an industry’'s competitiveness. The VCRM represearitsdvisual depiction of the
structure of an industry as well as a conceptual modaboftrial organization.

The VCRM has been applied to several industries by th@autthas been used as a
classification system in research reports as wah@abasis of a web-based information
management system, visual analytics and learning toolseAittroduction to existing
applications of the VCRM is provided in Appendix 3: Applicas of the VCRM.

A. The Value Chain Reference Model (VCRM)

The value chain concept is commonly used as an organiabsiwacture to visual, classify and
analyze people, places, and processes and their linkatfesglobal economy. The VCRM
presented in this paper provides an industry-neutral, scaigbl template of the local to
global stakeholders and the input-output activities th&tthese activities and actors together.

15 Section adapted from (Frederick, 2008)
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In the VCRM, the value chain is conceptualized as a amatibn of parts that work together to
produce final products and services for end markets. The#ots include value-adding
activities or business functions, the supply chain, eedmarkets, and the supporting
environment (Figure 4).

Figure 4: Four Parts of the Value Chain Reference Model

Research & Valua-Addi

Chain

Supporting Environment

Source: Frederick (2010)
i. Value-Adding Activities (Business Functions)

The value-adding activities are the broadesf sitassifications of the steps that may be required
to create a product or service and represent the functotiaties that members engage in or
support. The six activities include research and product develap design, production,

logistics (physical distribution and logistics managettsurcing), marketing and branding, and
strategic management (

Table 3). These activities are viewed as a series afdssifunctions stakeholders can engage in
to bring a product from concept through to consumers. Hatlese varies in degree of
importance, depending on the product and market the firnsésocon. A firm may engage in one
or all six of these activities.

18 Six activities are commonly listed in GVC studies, koer more activities could be included
(see the “

New classification and data source: business functisetion).
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Including the value adding-activities as part of the mod®tigdes a way to showcase all the
functions a firm can engage in that may not require phifgitransforming the product. This
model provides a way to both separate and link the activéasred to physically transform a
product through the input-output structure (supply chain) ottiaén from the separate activities
that add value to a product (value-adding activities). Thiscomees several of the previously
mentioned limitations of the ISIC system.

Table 3: Value-Adding Activities (Business Functions)

Value-Adding Activity Description

Companies, organizations, institutions, etc. that engageséarct
and/or new product development. This includes both aeswielated
to improving the physical product or process as well akehand
consumer research.

Research and Development

People and companies that offer aesthetic design servigeothucts
and components throughout the value chain. Design and style
activities are used to attract attention, improve produdbpeance,
cut production costs, and give the product a strong conveetiti
advantage in the target market. Design can alsotefengineering”
or industrial design in which the focus is placed on optimitiieg
relationship between materials and function.

Design and Technical
Development

Production (good or service | Or manufacturing; this step is the actual production of the pt:

Inbound and outbound companies and processes invol
transporting products between all stages in the value ¢fodlin
package) or between two stages. This function includes caespan
Distribution and Logistics that are involved in physically transporting products as asll
managing or providing technology and equipment for supply chaip
coordination. Logistics can involve domestic or overseas
coordination.

All activities and companies associated with pri and setting
brand/company image such as branding or advertising any product
service, or entity in the supply chain. These companiesédrety do
not make any physical alternations to the product.

Marketing and Branding

This category includes selling the product to the cust@amerthe

ales and Services e . , - ;
S activities associated with retailing, customer and af#des services.

Source: adapted from Frederick (2010)
ii. Supply Chain

The second part, the supply chain and end-use marketssarpas expansion of the production
and logistics activities in the simple value chain. Exgian of these two steps results in an input-
output process that has four basic stages that vaey lmasthe market the supply chain feeds
into: inputs, components, final product manufacturing, andillision and sales. These make up
the production-related links in the chain and between ebittese steps is the distributing of
products from one place to the next, also referred logastics. Each of the markets represents
unique combinations of the four parts of the supply chainl¢latto the creation of finahd-
userproducts.
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Thesupply chain represents the unique input-output process nflastiy that begins with raw
materials and continues through the making of compom@atsubassemblies, final product
manufacturing, distribution and sales. In the value chaimal, the supply chain is broken into
five colors; each represents one of the basic stagés isupply chain. The large arrows
represent the main stages in the supply chain, where&®xes listed directly below a large
arrow represent speciftgpesof products.

The supply chain portion of the reference model camiedi to the international standard
industrial classification (ISIC) system of all econoractivities or national level systems that are
based on this system. In the applications of this madehe textile and apparel industries, the
boxes in the chain correspond to North American Indalsiiassification System (NAICS)
codes. In the visual, the large arrows represent NALMSssctors (three-digit codes) and the
boxes listed directly below large arrows represent indbistry groups or industries (4-6-digits).
Having an established set of codes that can be used tdyigemticipants in the value chain
allows both establishments and industry statistics tddatified through a variety of sources.

Figure 5: Parts of the Supply Chain

SUPPLY CHAIN STAGES

Source: Frederick, S. (2010).

As previously mentioned, the ISIC/NAICS structure resesalsupply chain, but the system is
notindustrysupply chain specific. There has been increasing sttereecent years to discover
a systematic way to expand coverage of traditional inggsio include all the members of an
industrial complex. One way to accomplish this is by uiiegBenchmark Input-Output (I-O)
Accounts prepared by the U.S. Census Bureau based onghgeéir U.S. Census. The I-O
accounts show the value of what is produced by each indunstike table) and the value of what
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is consumed by each industry and final users in the eapf(gse table) (Horowitz & Planting,
2006). Other researchers (Feser & Bergman, 2000; Fessefman, 2005; Porter, 2003) have
used the Benchmark I-O Accounts to identify economic clegtased on common trading
patternsand spatial proximity, but not to identify extended supply neawvithout geographic
constraints (see section below on Mapping: Industry-8pea@lue chains using VCRM & I-O
tables for further development of this concept).

Having an established process and set of codes that csed¢o identify participants in the
value chain allows both establishments and industnsstatiio be identified through a variety of
sources. Examples of sources for establishment d#te 1d.S. include Dun & Bradstreet and
Reference USA and industry statistics can be coliiefttan national and state government
agencies, trade associations, and independent consultingzatgans.

One of the advantages of basing the model on a standdrclassification system is the ability
to link it to other establishment, process and product-baasdifatation systems. Comparison
and crosswalk files can be created for product claasiic systems used to analyze trade
patterns (i.e., Harmonized System (HS), Standard Irtienad Trade Classification (SITC)) as
well as country specific systems such as the Geheanale for Economic Activities in the
European Union (NACE) codes. Integrating these systeatsesithe development of a global
value chain model.

iii. Distribution & Sales and End-Use Markets

There are three broad types of final product market digitoib channels and buyers. The key
distinction is based on the purpose for purchasing the pradansumer retail markets are
consumer products and services (such as clothes and hlouiseims) that can be purchased via
brick and mortar retail outlets, catalogs, or via thierimet. Consumer products are produced for
personal use. Industrial markets are for products tegbuchased by firms that are used to run
or operate a business (such as machinery, equipment daicdpumnaterials). Industrial products
typically purchased by a business for further processingrarse in conducting the activities of
the business. Institutional (Public-Use) markets ar@ifoducts purchased for public use by
public “institutions.” Institutional buyers include firmstine hospitality (hotels, restaurants),
medical (hospitals), contract (offices), and governnfenilitary, prisons, schools).

End markets are included as a separate concept from therynbeshuse many products,
particularly at the raw materials and components stdges into more than one final product.
For example, a textile fabric is classified unded3I7 (textiles), which is typically aggregated
with ISIC codes 18 (wearing apparel) and sometimes 19 (leatkefootwear) to represent the
“textile and apparel industry® However textile fabrics are actually an intermediapit into
several industries including furniture, industrial products, oa&dievices and motor vehicles
(see Figure 6 for an example using the U.S. fabric indastgn example).

Y The consumer channel most closely relates to threstemption goods” in SNA or “household consumption” in
BEC and EUC. Industrial goods are related to capital giwodl three.
18 Codes in ISIC Rev. 3; in ISIC Rev.4, codes include 13, #i41&mrespectively.
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Rather than develop a new taxonomy, the ISIC secaadsmanufacturing-related industries can
be used as a basis to classify end markets and distnlaitaonels as well as industries. End
market classifications have been developed and used insstidlee textile and apparel
industries and for the electronics industhEfforts to create end market classifications alsct exis
as part of international efforts to develop I-O tables tnclude domestic production data and
international trade data. The two main classificaimelude the Broad Economic Categories
(BEC) and End-Use Categories (EUC), which also haveespondence tables. The nine EUC’s
are used in the OECD'’s Bilateral Trade Database by tndasd End-Use Category (BTDIXE).
Of the nine EUC, five categories (packed medicines, persongputers, passenger cards,
personal phones and precious goods) help to identify thenaricet of final products that have
multiple inputs, one code separates intermediate gooatsfilnal goods (intermediate goods)
and two codes designate “final products” and distinguish letweoducts destined for the
consumer market and the industrial market (householdiogot®on and capital goods). The final
category, “miscellaneous” covers products that doalbinto any of the eight other categories.

Figure 6: U.S. Textile Fabric Supply Chain (based on U.8enchmark 1-O 2007)

Commodity Inputs U.S. Supply Uses
Shares based on total 3132 intermediate inputs Based on makefuse of 3132 commodity Shares based on total 3132 U.S. supply
“Material” Intermediates: 65%
Intangible Labeled as Intermediate: 35% “Final” Labeled as Intermediates: 73%
Chemicals (325): 35% “Distribution” Labeled as Intermediates: =3%

Intermediates: 11%

Textile Mills (313): 19%

Domestic
Production
$9.888
72%/(63%)

V-A Activities: 35%

Megmt. (55): 8%
Services (51/4/6) 7%
Wholesale (42): 5%

Utilities (22): 5%
Transport (22) 3%
Finance (52/3): 3%

Source: 2007 Benchmark I-O Accounts; Vales SUS Millions: calculations by Frederick (2014, Aug 27). (*): Not all values/shares shown.
Domestic Production accounts for change in inventory as well (Domestic Production: US Commodity - Exports - Change in Inventory).

Source: Author, from (U.S. BEA, 2013a, 2013b). Textile falsriepresented by NAICS (2007) code 3132.

19 End market used in the electronics industry included paces automotive, computers, consumer electronics,
industrial, medical and telecommunications (Frederickeeffi, 2013).
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Iv. Supporting Business Environment

The fourth part of the model is the external supportingniess environment, which includes
both the local to global entities that support and imidgeinternal stakeholders. Members of the
supporting business environment can be separated into spodage business, information, and
technology services, education, testing, and training,rgowent services, infrastructure and
finance, NGOs and standards, and trade and professionalzatgzms.

The organizations in each of these categories provideanéksesources to internal actors in the
value chain. Members of the supporting environment are reperfior establishing and
enforcing institutions in various form such as norms arsiaens, regulations, policies, laws,
international trade agreements, taxes, quotas, subdid@ses, anti-corruption, property rights,
etc. that can facilitate or hinder the movement pfaduct or service along its value chalihe
geographic scope of influence ranges from local througbmedtio global, and the focus of their
activities can be economy-wide or industry-speciticonomy-wide activities provide the basic
structure on which all economic activities rely includirgnsportation, communication,
financial, and business-related and public services tha-cragnultiple industries.
Furthermore, the actors can represent public or privegeests.

B. The VCRM classification

The supply chain portion of VCRM is based on existing dlaason systems, but the VCRM
also represents a new classification system to repres industry’'s entire supply and value
chain. Existing classification systems are either itrgespecific or process-specific however the
VCRM classification can be used for both. The firnesources, and supporting entities included
in the supply chain of the VCRM can be classified basetheir place in the supply chain, the
value adding-activities they engage in, the markets thexesand by the supporting
environment organizations and institutions they are @#tiavith. The process is based on the
four parts of the value chain reference motfel.

1. The process begins by determining which of thesalye-adding activities firm
engages in at a particular establishment. Instead afidnaili establishments associated
with manufacturing, firms may also be associated distribution/logistics functions as
well as pre- and post-production activities. This overcoomesof the major limitations
of ISIC codes.

2. The next step is to determine the parts ofstlygply chainthe establishment performs the
selected value-adding activities for. An establishment sedect a position in one or
multiple supply chain stages: inputs, components, final ptedacdistribution and
sales. Furthermore, the establishment can be aftiliatén one or more types (or
products) within the sector. For example is a user clsdageic, woven, narrow,
nonwoven, and knitted types are all options.

3. The third step is to determine whiehd-use marketshe final products produced from
the establishment’s goods or services feed into. Combinisg fivst three pieces of

29 A web-based version of this process is currently usethe account creation processh@ Textile Conneand
SC Textile Conneetebsites (Frederick, 2010).
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information begin the process of creatoampleteindustry supply chains by product and
by end-use market. Providing a means to collect this typdaymation systematically
provides a means to fill the current information gap endpecific capabilities of firms.

4. The next step in the process seeks to determingp@ficproducts an establishment
produces or conducts other value-adding activities for. @t&ian of product
information builds a more comprehensive database dimxiBrm capabilities. In
addition to the creating a list of products a firm cutiseproduces, it is also helpful to be
aware of the products a firmeapableof producing To determine capabilities, it is
helpful to know the inputs to production an establishmantprocess. To facilitate this
process, a predetermined list of specific inputs shoulddated to choose from.

These are the first steps to create a uniform prooasslect information related to the
capabilities of specific firms. Additional data itemattlsan be added include specifications for
components, machinery, final products or standard certifita{Frederick, 2010).

Both firms and members of the external supporting envirohoango through the process. The
supporting environment process mirrors the firm procedstivd addition of two steps prior to
selecting value-adding activities. First, members of tipparting environment are asked to
affiliate their organization with one of the follovgrsix categories of supporting organizations
and then to designate the geographic scope of their aer@ptions include local (includes
anything at the state level and below, including countidscdies), national (country level), and
international (global). This helps firms to identifycéd resources by their respective activities.
After these questions, the supporting institution follolestame set of questions as an
establishment.

Linking Traditional & Emerging GVC Research Approaches

This section describes the general process to link thenetiods including the data sources that
would be used in each part of the process.

A. Mapping: Industry-specific value chains using VCRM & I-O tables

There is not a standardized way to “draw” or “map” $trecture of a global value chain. Each
GVC researcher employs his own method in this proeatsthe majority of researchers basing
this on his interpretation of key actor. The reasoritiwris likely three-fold. First, most GVC
researchers are not economists, and therefore afemitiar with the availability of datasets or
metrics that could be used to guide the mapping procesysteargtic way. Second, the frame
of reference for GVC studies is often dictated by entland does not fit neatly within the scope
of industrial organization classification systems (&erBrun, Lee, & Turnipseed, 2012;

Gereffi, Brun, Stokes, & Guinn, 2013)Lastly, as with most contract research, the proased

2 However it should be noted that even if the request ia &pecific product, this product is still embedded within a
more aggregated level of each classification systesidmEmtifying where products fit can lend insight intolgsia
on complementary products and processes.
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to conduct analysis also a competitive advantage. Publishing a detailed mdtwpdis
common in academic literature, but is less commanarket research.

I-O data could be used to create “benchmark” supply chairnste the commodities going into
industries and vice versa. As a starting point, GVC mapsidt@ constructed for each of the
two-digit ISIC codes for all manufacturing and agricultuetated codes (sections A-C in ISIC
Rev.4). A similar process could be used to develop GVC fapervice industries. Mapping a
GVC for a service is different because in many casesni be viewed as an “overlay” to a goods
producing GVC and it has an industry-neutral “supply chiei-flow of its own. This process
has been completed by the author using data for the Uiigtes textile and apparel industries
and seven industries on the NC in the Global Economgiechowever it could be replicated
using international I-O tables. For the textile and appadeistries detailed files that break up
the various segments of the chain using HS, SITC a@INRICS codes have been developed.
The division of the textile and apparel industry codewéen intermediate and final goods was
compared to the BEC divisions and the two had similartsestihe limiting factor is that BEC
only breaks the codes into two parts (intermediate iaad) fwhereas there are more than just
two main nodes in the chain.

Three recent reports on the electronics industry alsag® a list of HS codes by supply chain
position. In a report prepared by Frederick and Gereffi (23} dsta Rica, the HS codes used
to analyze the industry are listed by product category (pg80ph3nformation was also
collected on thend marketsserved by individual electronics firms, which was alsaluse
provide aggregate statistics on the end markets served bletlieonics industry in Costa Rica.
Similarly in a report led by Sturgeon, Gereffi, Guinng &ylberberg (2013) for Brazil, HS
codes are provided based on intermediate or final proddatred market (pg. 96-101). Both
studies use the codes outlined in (Sturgeon & Memedovic, 20H3tasting point. To illustrate
how different researchers choose to visualize or maprtfirmation, see Figure 7 comparing
the electronics GVC maps provided in the two studiesabelo

Once the industry-specific chains are developed, concoeddes are readily available to link to
other international classification systems for progactd occupations among other things.
Efforts to link these statistics to world input-outpuilés are also underway. The WIOD appears
to be the most focused in this area and the OECD-WT@ pivject also mentions this as a
focus area.

B. Analysis: “Quantify” GVC perspective with industrial data

GVC studies can be improved by using existing data based astriladistatistics to quantify the
GVC theories of governance and upgrading. Annex 5: Pot&ltgt to “Measure” Upgrading
lists the main types of upgrading used in GVC studies andda®examples of (1) how it is (or
could be) measured using readily available datasets, (2)tlvowld be measured by linking data
from other classification systems or datasets andd@itional information and/or datasets
needed.
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I. Improvements to GVC analysis using I-O datasets

There are several ways GVC analysis could be imprased) existing data. For example, 1-O
data can be used to find the share of key inputs to parti§lfa industry compared to domestic
production (backward linkages). End market (product) shifts/aiggacan be evaluated by
identifying changes over time in the industries (downstrehat)purchase the commodities
(upstream) over time or this information could be compasaag national I-O tables for
different countries. With a world I-O table, one coulack the shifts in end markets over time
and using national data, determine which countries are shiftittee new markets and which
countries are lagging behind. One can also use |-O taldetsaade data to evaluate end market
(geographic) shifts/upgrading. This is of particular importdacéast growing economies that
are currently key exporters, but may shift to supply prodaruisservices to the domestic
economy as population and demand increase in the homgiesun

ii. Improvements to GVC analysis using trade data

GVC analysis can also be improved by incorporating rdeteiled trade data. This can be used
to analyze product upgrading and geographic end market upgrading datade used to
describe these types of upgrading in the textile, appade¢ctronics industries (Frederick,
Bair, & Gereffi, 2014; Frederick & Gereffi, 2011, 2013; FrededcBtaritz, 2012). This will

also be expanded in a forthcoming World Bank apparel prdjbet project will include a
variety of datasets on industrial economic activitied lebor market data.

lii. Using the VCRM to guide GVC analysis

The VCRM can also serve as the organizing structure to galde chain analysis of
competitive dynamics and relationships (Frederick, 201@hdmesearch approach, the degree
to which firms in the supply chain engage themselves indhee-adding activities determines
their position in the global industry. They can be viewrem the perspective of a firm or the
entire chain/inter-firm network. Firms can facilitdtes process by interacting with the
institutions that make up the global supporting environmenth&unore, firms can upgrade or
create a unique advantage by interacting with other patte &upply chain, or by focusing on
different markets (Frederick, 2008; Frederick & Cassill, 200B& VCRM can be used as part
of a process firms go through to determine where theinahe value chain. This visual process
can be used as the basis of an educational or comee#iss tool used to determine the structure
of an industry as well as potential strategies and tactics

C. Steps to a combined approach

In order to evaluate GVC dynamics, classificatiorteays are needed that enable establishments
to be classified along five* dimensions: industry (includingdurcts by industry), supply chain
position, end markets, value-adding activities (or businegssibns) and occupations.

Table 4 lists the availability of classification systein each area and the type of upgrading it
pertains to.
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Existing economic activity and product classification syst were originally created decades
ago when the activities of establishments and the endngsendustry of products could be
much more narrowly-defined. Resultantly, the concepisdustry, supply chain, end market
and activity-specificity are all embedded in these systerssme extent, but all four are
combined in a non-uniform fashion. In Annex 6: ISIC Rev.dtiSas Correlation to Value and
Supply Chain Stages, the ISIC Rev. 4 sections arelatadeto the value chain stages and supply
chain positions they generally represent for goods progduetustries. In the ISIC system, the
majority of the codes represent a “service” industryydnger in reality establishments that
provide services often do so for a specific industry. Howmvtre ISIC system there is not a
way to separate out these activities by industry (in Qlekr example, one could map out all of
the stages in the accommodation and food service assivitdustry however this industry also
represents one of the main categories of buyersofmdgproducing industries within the
manufacturing sector (i.e., food, furniture, textiles,)etc.

Table 4: Classification Focus Areas: Existing Systems & Raionship to Upgrading

Existing Classification

Focus Systems Notes Type of Upgrading
ISIC - two-digit codesin
Industry (and sections A-C (32 in Rev. 4) capCorrelations to product-specific Product (industry-
product)-specific be a starting point for systems (i.e., HS, CPC) exist | specific)
benchmark chains
ISIC resemblestLpply-chain BEC provides separation t Supolv chain:
Supply chain- stages, but only industry- primary, processed unfinished bply '
> s : - - ; . backward/forward
specific specific for agriculture, mining| and finished and intermediate | .
X . linkages
and manufacturing (A-C) and final

Industry“? anc Buyers: BEC & EUC (linked to ISIC & H:

End market-specific Geography: HS End market
value-addin Business functiol Businessunctiors will need to
activitv-s ec%‘ic classifications (Europe, USA | be fully linked to
oy y-Sp and Canada); international ISIC/HS/CPC; Or, industry- Functional
Business e g
Functions” classﬁ_lcatlon system does not| specific code_s can be added tp
yet exist ISIC for sections beyond A-C
Occupatior-specific | ISCC ISCO carbe correlated to ISI | Funcional; Proces

Source: Author

22 ndustry end markets are more important as a mearassify intermediate goods than final products.
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Appendices

Appendix 1: Background, objectives & methods of stakeholder
interested in GVCs

Research labeled “GVC” can be broken into the followgnoups
Academicspeople based at universities, many of which have reseantérs engaged in
contract-type research
0 Social science: the GVC framework primarily originafexn a group of
international researchers from economic sociolaglgeography backgrounds
engaged in economic development research (Annex 1).
o Economists: value chain research by economistsitradity focused on the firm
as the primary unit of analysis and was centered onmiarg competitiveness
at the firm level. In recent years “new” GVC resgars have emerged — whereas
the majority of the work from these groups is not leatdes GVC, they are
engaging in research that will enable “quantifying” GV@wty (Annex 2).
International NGOs and national governmeritsese groups are the primary funders of
GVC-related research. They are primarily interestdubin studies using a GVC lens can
guide policymaking and economic development (Annex 3).
Statistical agencieghese groups are responsible for collecting and dissaengrddta
that can be used to measure and benchmark the performarmentifes and industries
(Annex 4).

Academic Divide: Traditional GVC Social Scientists & “GVC” Economists

Annex 1 includes the “traditional” group of GCC, GVC andNGresearchers; this group
primarily consists of the creators of the GVC frameivand the GPN framework and others that
work at affiliated research centers. The data usedrtdum a traditional GVC study and the
resulting analysis is primarilyualitative Information is typically conducted by collecting basic
industry-specific statistics, gathering secondary infoiondtom journal articles, reports and
market research and through primary data collection teaviiews or surveys with firms and
supporting organizations.

A significant component of many GVC is simply data gatig. Given that most government
officials and international NGOs are policy or develepinspecialists rather than industry
specialists, simply knowing where to find informatidet,alone analyze it, is both a daunting and
arduous task. The group in Annex 2 includes research centeesanomists that have started to
engage in “GVC” research, primarily over the last fygars. Prior to this, value chain-like
research focused at the firm-level and was primariipmased of groups that followed the
frameworks of Porter. Unlike traditional GVC studiespmomists first look to available datasets
to guide research and prioritize developauagntitativeresults. Economists acknowledge that
data is imperfect, but prefer to have measurable outceensss subjective analysis.

The interest in GVCs for economists is largely mdatio what Baldwin refers to as the “second
unbundling” (Baldwin, 2009). The first unbundling came froad# theory, and was based on
comparative advantage and sectors were the unit of amalys second unbundling is based on
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trade in tasks and started in mid-1980s (Grossman & Rossledeg, 2008). It occurred due to
(1) decrease in trade costs, (2) policies, (3) demanddandahnological change (De Backer &
Miroudot, 2013)?

The groups below are international organizations thaeecontract out GVC related research or
have staff that work with outside groups to conduct vahsencstudies. Nearly all of these
groups have published GVC guides, toolkits and handbooks orohdewtalue chain research
(see Annex 3: International Organizations Engaged in G¥&e&ch for the main publications
by organization). These organizations are primarily @g&rd in GVC research as a framework
to guide policymaking that provides equitable development slctdf in economic, social and/or
environmental concerns.

Interest in GVCs by international NGOs and national gavents has been a recent
phenomenon that started roughly a decade ago, but intensif208/2009 with the onset of the
global economic crisis. Prior to this, the majoofyGVC research was conducted in academic
institutions and research outputs were primarily develdpeinclusion in scholarly journals.
Today the majority of GVC studies are in the formmegorts sponsored by national governments
or international agencies on behalf of their coustits.

The organizations in Annex 4 are international, regianal national statistics agencies
responsible for collecting industrial and/or trade stas. These groups are all, in some way,
leading the charge in exploring how to make better useailbhle data and/or create new
surveys in areas with limited data availability such aglegs function data.

% Baldwin prioritizes technology change as the primaryedri
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Appendix 2: Basic data sources

Table 5 presents databases compiled by international oatjang related to different economic
and social indicators ranging from international traxledonomic activities. These databases are
compiled from national statistical offices (NSOs) ssletherwise noted. These should all be
data sources regularly used in GVC studies, but in praticenajority only uses international
data on trade in goods from UNCOMTRADE.

Table 5: International Statistics Databases by Classification Aza and Organization

Classification Organization Database Statistical Systems Digit Years Countries
Area level
Intl Trade: HS: 92,96,02,07, A |HS: 2,4,t | 198¢-preser
Goods ) UNSD COMTRADE |SITC: Revl,2,3,4, AR SITC: 1-5|1962-present
BEC BEC: N/A|1988-present
Int'l Trade: OECL TISP 197(-2011 (34 OECIL
Services UN ServiceTradg]
Labor: ILO LABORSTA |[ISIC:58, R2, R3,R4 [ISIC:1,z [196¢-200¢
Employment ILOSTAT 2009-2010 |230
Labor ILO LABORSTA [ISCO:5§, 68, 88 ISCO: 1,: | 196¢-200¢
Occupations ILOSTAT ISCO: 68, 88, 08 ISCO: 1,2/ 2009-2010 |230
Labor: ILO LABORSTA |[ISCED:7€, 97 1-6 196¢-200¢
Education ILOSTAT ISCED: 97 2009-2010 |230
Labor:
LABORSTA . 1969-2008

Employment 1LO ILOSTAT  |/CSE:58 93 2009-2010 |230
Status
Industries/ UNIDO-OECEL |INDSTAT4 |ISIC Rev3; Rev ISIC: 4C |199(-2011 |13t
Economic UNIDO-OECD |INDSTAT2 |ISIC Rev3 ISIC: 2D |1963-2011 |166
Activities OECD STAN ISIC Rev3 ISIC: 2D |2000-2010 |32 OECD

OECD STAN ISIC Rev4 ISIC: 2D 15 OECD
Product UNSD ICPS LIP 195(-201(
National UNSD UNData ISIC 1D 1964-prese200+
Accounts
Output + Int’l UNIDO IDSB: NSO +|ISIC Rev3 + H¢ ISIC: 4C |199(-2001 |93
Trade COMTRADE|ISIC Rev4 + HS ISIC: 4D |2000-2011 (55

Source: Author; AR: as Reported

Table 6 describes the main regional and internatidf@t®to collect and develop national,
regional and international datasets and indicatorsegtta 1-O or supply-use data. Of the I-O
efforts underway, the one that could be considered tisestido GVC analysis is the WIOD.
Outcomes from this project provide the most detail atitdustry/product level and an equal
focus is on correlating production and trade data to s@maaesmic and environmental

indicators. Similar to the information available in T@bl I-O data and the indicators that can be
produced using these datasets are not currently used in @%€ss but should be.
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Table 6: Comparison of I-O Related Datasets

STAN GTAPS TiVA
Variable/Dataset STAN I-O BTDIXE (2012) WIOD (May Asian I-O
(2013) 2013)
ECFP7i
. Purdue/ OECD/ IDE-
Publisher OECD OECD GTAP Eurostat/ WTO JETRO
GGDC
Countrie: 48 152 12¢ 40 57 10
1995, 2000
Years ‘95, ‘02, ‘05 1990-2012 2004, 2007 1995-2012005, 2008,
2009
Economic Activities
(Industries)/Products 37 66 57 35/59 18
ISIC Revision ISIC Rev3 :2:8 Sza ISIC Rev3 'CSF',%feVZ’ ISIC Rev3
End Use No EUC (9 BEC BEC EUC (9)
Trade Dat No HS6LC-ISIC HS6D BTDIXE
Sewices No No No Yes-TISF
Economic Indicator | No No 2 39
SEA Indicator No No No Yes Yes
EA Indicator: No No Somge Yes No
I-O or SUT I-O I-O SUT I-O SUT
I-O TBLs , NSA + SUT | I-O + Int’l
Description I(ﬁog:zléz) (modified) + 'T'gge'”“ + Int'l Trade | Trade +
Int'l Trade + SEA + EA | Services
Classification ISIC + HS + | ISIC + HS | 'SIC * CPA 1ISIC +HS
Systems ISIC EUC + BEC +HS+BEC) + EUC +
+ SEA+EA | TIS

Source: Author

% Technically based on NACE Revl and CPA (European countgypa
% Calculate trade in value-added rather than just value-added
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Appendix 3: Applications of the VCRM

Information Management System and Online Directory

This VCRM can be used as an online information managesystem and platform for a
website directory to disseminate and collect businessniatiton among members of an
industry. The VCRM is used to bring together and organizenrdtion from diverse resources
available to an industry. By displaying this system aslabesed application, users are able to
traverse the information for each stage of the vahaeénchrough the use of a visual depiction.

This type of industry resource can serve four primary fanst describe, promote, and explain
an industry value chain; provide a comprehensive repositatgtaf create a medium for
increased collaboration among government, academia, andrindusl serve as a learning tool
(Frederick, 2008). There are currently two examples tleathesVCRM as the basis of an
industry-specific information directory for the textilalve chainNC Textile Connect
(www.nctextileconnect.cojrandSC Textile Connedtvww.sctextileconnect.comThese two
websites were created by the author and are maintainedrly Garolina State University,
College of Textiles. These sites are designed to iner@aareness of these states’ textile
industries and increase collaboration among its respecevebers.

TheTextile Connecsites provide industry information based on the VCRMiagpb the textile
value chain. Major sections of the website include: leexéisearch, trade data, local to global
events, news, publications, business information, anceatdny of all the members of each
state’s textile complex. All information on the wébs is classified and searchable by the value
chain classification system and visual representafiba.value chain visual is interactive, and
when clicked, each box in the value chain proceeds togqaeipage for that part of the value
chain. On each unique value chain page are links to all @thiez sections of the website
(events, trade data, publications, consumer market data, mompanies) but only the resources
within each section that pertain to that part of tHeezahain (Frederick, Dunning, & Cassill,
2009).

Companies can create a login and password to add theleprofithe database or edit their
existing profile. In doing so, this portal allows admirasbrs to collect contact information from
the textile community to facilitate future dialogue. Fsroan identify potential buyers and
suppliers using this comprehensive database and economioErgetan use the site to identify
firms and support within their areas by each part of theevehain.

Value Chain Visual Analytics

Another website resource that connects the partseofdlue chain is found on the North
Carolina in the Global Economy (NCGE) (www.NCGlobalBomy.com) website at Duke
University (CGGC, 2014). This website analyzes seven ofiN@atolina’s major industries
(including textiles) based on the same value chain mdtel.ability to apply the same reference
model to other industries creates a way for researtbélentify commonalities among
industries undergoing similar development trajectories.

The value chains on the NCGE site are all interactigeels that exhibit additional ways
industry data and statistics can be connected to the efaduie model. For example, when the
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user places the cursor over the supply chain boxesceaptes of each NAICS-based activity
appears along with statistics from QCEW on the nurab&rms, employees, and average
annual wages per employee in North Carolina.

Visualization is also used as an analytical tool @NICGE site. By placing the mouse over the
supporting industries or value-adding activities boxessthges in the supply chain that are
highly impacted by these areas are highlighted, in addbi@ndescription of activities and
statistics when available. Additionally, the firmwsttures of the top five employers in each NC
industry are mapped on the value chain. This is accomglish@entifying all of subsidiaries
and accompanying NAICS codes for each establishment witiimaihd relating this back to
the value chain model (CGGC, 2014).

The goal of the project is to simplify understandingnaiustrial organization, international trade and
economic development patterns by integrating empiriodlaaalytical data with user-friendly, web-
based visualizations. A more recent example, alsdextdgy the author, combines the concepts behind
Textile Connect and NCGE. The California in the Nagort®my website
(www.CaliforniaNanoEconomy.org) is both an educatioraburce and an information directory of
firms and organizations engaged in all aspects of nanatlegynresearch through production for all
impacted industries.
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Appendix 4: Methods used in three industries (apparelauto,
electronics)

This section provides a profile of how the GVCs of thwed studied industries have been
analyzed, including the methods used, to identify oveitapsethodology. For a complete
listing of studies for these industries and others, sew.globalvaluechains.org.

Studies on the global apparel industry have primarily be#tew by Gary Gereffi and more
recently by Stacey Frederick and Cornelia Staritz (Frekl& Gereffi, 2011; Frederick &
Staritz, 2012; Gereffi & Frederick, 2010). A number of reslears also specialize on a country-
specific basis including Meenu Tewari (India), John RisKEastern Europe, China) and Mike
Morris (Africa) to name a few.

The following 15 studies (2003-2014) all use a GVC framework tya@ahe automotive
industry: (Abe, 2013; Conteras, Catrrillo, & Alonso, 2012; Del&a & Miroudot, 2013; Gereffi
& Guler, 2010; GERPISA, 2010; Humphrey & Memedovic, 2003; Kaplin2k95; Sturgeon &
Memedovic, 2011; Sturgeon, Memedovic, Van Biesebroeck, &ff5et@09; Sturgeon & Van
Biesebroeck, 2011; Sturgeon, Van Biesebroeck, & Gereffi, 20008, 2009; van Biesebroeck
& Sturgeon, 2010).

GVC research on the electronics industry has been d¢aieby Tim Sturgeon and colleagues
(Frederick & Gereffi, 2013; Sturgeon, 2003, 2007; Sturgeon et al., 3dLeon & Kawakami,
2010a, 2010b, 2011; Sturgeon & Lee, 2004; Sturgeon & Memedovic, 2011)okiestindustry
research has also been conducted by economists engageduntgteardown” studies by
researchers at Research Institute of the Finnish Ecp(iemL_A) and the Sloan Personal
Computing Industry Center (PCIC) at UC-Irvine.
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Figure 7: Electronics GVC Maps (Brazil & Costa Rica Country Report)
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Annexes

Annex 1: GVC-GPN-GCC Researchers Centers (Academics-8al

Sciences)
# Organization Focus Area: People
e Gary Gereft*,
1 Duke University, Center on Globalization, Ezrgreeti \;Falr:]clitli?]ttlj\;es,t?”to icq: Stacey Frederick,
Governance & Competitiveness (CGGC) CiG Y 1OPICS: ( arina Fernandez-
Stark
Governance; Busine!
2 MIT, Industrial Performance Center (IPC) Functions; Definitions; Tim Sturgeon*
Automotive; Electronics
. . ) Stephanit
3 University Of_ Manchester (UK); Brooks World Social upgrading; CtG; GPN | Barrientos; Martin
Poverty Institute Hess
4 Open University (UK Rent/Profi Raphael Kaplinsk*
University of Cape Town, South Africa; Poli
5 Research in International Services and Africa Mike Morris*
Manufacturing (PRISM)
University of Sussex, Institute for Developm . . Hubert Schmitz,
6 Studies (IDS) Industrial upgrading John Humphrey*
7 Danish Institute for International Studies (DIIS Thed\frica ggfgno Pon, Peter
i . Apparel, India, Easter Meenu Tewa, John
8 UNC-Chapel Hill Europe, Asia, GPN; CtG Pickles
9 National Singapore University (NUS) GPN Neil Coe, Henry
Yeung
. . Social; Institutiona . .
10 | University of Colorado Governance, Apparel, CtG Jennifer Bair
11 Austrian Risearch Foundation for Internatiot Apparel: CtG; Cornelia Staritz

Development (OFSE)

Source: Author; Notes (*): indicates person involved igioal GVC framework planning
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Annex 2: New GVC Economists

Focus Areas

# Organization People .
Projects
1 TheNew School (NY), Schwartz Center 1 Will Milberg, Deborat
Economic Policy Analysis (SCEPA) Winkler
University of Groningen, Groningen Growth & Marcel _Tlmme, Bart
2 Development CentrégGDC)(Netherlands) L(.)S’ Erik WIOD
Dietzenbacher
Graduate Institute/CEPR (Switzerla Richard Baldwil
4 ?Ee.?fz)mh Institute of the Finnish Econc Timo Seppala Case Studies; Electronics
Measuring GVC/GFTS
Bo Men Asian IO TBLs
5| IDE-JETRO Satoshi?nomata (Meng, Zhang, & Inomata
2013)
UC-Irvine, Personal Computing Industry Cer | Kenneth Kraemy, . .
6 (PCIC) (Sloan Center) PHing g Jason Dedrick Case Studies; Electronics
Center for Global Trade Analysis, Global Trade Anal¥&igiect GTAP),
7 . . . . GTAP
Purdue University, Department of Agricultural Economics
8 | Peterson Institute for International Economics (F Measuring GVC/GFTS
9 Vienna Institute or International Economi Robert Stehrer WIOD
Studies (WIIW) Measuring GVC$FTS
10 | Harvarc Michael Porte Firm VC, Clusters; US,
ProductionFragmintation
11| UC-Davis; NBER Robert Feenstra Int'l Economics (Late

‘90s)

Source: Author
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Annex 3: International Organizations Engaged in GVC Research

# | Int'l Org. Key VCA Publications & Events Focus Area: People
Koen De Backe
(OECD, 2013) Measuring GVC$%FTS Sébastien Miroudot
OECD WP Globalization of Industry| Trade Policy/G20 Norihiko Yamano
Meeting Theme 1: GVCs (2011)  |TiVA®* Nadim Ahmad
1|OECD Dorothée Rouzet
(OECD, 2008
Global Conference on Enhancing theSMEs Mariarosa Lunati
Role of SMEs in GVCs (2007)
(OECD, 2007 Upgradin(
Measuring GVC/GFTS
(Taglioni & Winkler, 2014) Trade & Invest Policy/G20 | Daria Taglioni

Country/Sector Studies

World
2 } . - Bernard Hoekman (forme
Bank (Cattaneo, Gereffi, & Staritz, 2010) Crisis Olivier Cattaneo (former)
(FIAS, 2007)
(FIAS, 2006) CSR
Measuring GVC$%FTS Hubert Escaith
3|WTO E{i}?é ifL II_IS\IIEV: JZEO'I}F?D 2011) MiWi/Trade in Tasks Andreas Maurer
' Trade Policy/G20 Pascal Lamy (former)
(UNIDO, 2011) Measuring GVC$FETS .
4|UNIDO (Sturgeon & Memedovic, 2011) Country/Sector Studies Olga Memedovic
(UNCTAD, OECD, & WTO, 2013) |Measuring GVC$%FETS N
5|UNCTAD | (yncTAD, 2013) Investment Policy/G20 | J2Mes Zhan Xiaoning
(Herr & Muzira, 2009) Better Work Initiative . .
6|1LO (Schmitz, 2005) Labor Policy/G20 Arianna Rossi
7|WEF (WEF, 2012

Source: Author; In addition to the groups listed abovepnaliy-based aid organizations (e.g., USAID, DFID) have
also been supporters of the GVC framework.

% Other members of the OECD TiVA team include Colin Wekimes Cimper, Guannan Miao and Bo Werth
(OECD, 2013).
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Annex 4: Statistical Agencies Interested in GVCs

# Organization Key Publications Focus Areas/ Project Surveys
1 | UNSD Measuring GVC/GFTS
Measuring GVC/GFTS
2| UsITC GTAP w/other data
. International Sourng
Eurostat & European (Stu_r_g_gonﬂ, 2013) 'V'ea!su“”g GVC.SBLTS Statistics (ISS):
3 NSOs (Al_ajaasko, 2009) Business Functions (Eurostat, 2001-2006
(Nielsen, 2008) WIOD & WORKs 2009-2011)
Statistics Canada .
. . Survey of Innovation
Foreign Affairs and : : .
4 International Trade Business Functions and Business Strategy
(DFAIT), Canada (SIBS): (2009, 2012)
National Organization
5 National Science (Claire Brown et al., Business Functions Survey (NOS) (Clair
Foundation (NSF) 2013) Brown & Sturgeon,
2010)
(Statistics .
6 | Statistics Netherlands Netherlands, 2009, E/ilﬁziiurmg GVCELETS
2011) 9
i S
7 | Statistics New Zealand | LBD Research E/ilr?;igrmg GVU/GETS
8 | Japan - METI Measuring GVC$%FTS
9 | COMEX Measuring GVC$%FTS

Source: Author; Notes: Linking: linking business cleéesistics with trade data
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Annex 5: Potential Ways to “Measure” Upgrading

Upgrading
Type

Existing Datasets/Examples

Linking Economic Activity (ISIC)

to Existing Dataset$’

New Dataset/
Information Needed

Functional
Upgrading

WIOD: SEA Worker-Skill
Level (ISIC-ISCED-97
CtG Economic/Social
Upgrading (Barrientos,
Gereffi, & Rossi, 2010)
U.S. BRDIS: R&D
investment (NSF-NCSES,
2010)

- Occupational data (ISIC-ISCO);

- Bibliometric analysis — research

share of workers industry by
occupation

- Patent Statistics — R&D & Design

(ISIC-IPC-CPC); Trademarks —
Marketing/Branding (firm-level;
microdata)

Business function data

i

Backward
Linkages

TiVA: foreign value-added
share of gross exports
Increase in production
output or employment
(ISIC) in upstream ISIC
Trade data: export/import o
inputs compared to other
countries

f

- HS-ISIC/I-O: share of inputs

imported vs. domestic purchases

[-O: identify
5 benchmark upstream
sectors

End Market

Geographic end market:
Trade data: export shifts

- Buyer end market: I-O

downstream shifts in final-use
categories

Industry en-market
classification system
(ISIC); add national
survey questions

Product

Trade data: increase in
export unit values

Trade data: shift to product
in industry with higher unit
values

Trade data based on
guantities

Process

Productivity: increase in
industrial output/worker;
Increase in capital
expenditures
Machinery imports

Social

Increase in
wages/employment by ISIC
(INDSTAT)

Nationality of
management

Firm
ownership

Domestic vs. FDI by ISIC
WIOD SEA: investment or
capital flow data (?)

Country-
Level
Benefits

Increase in domestic value-
added (gross & TiVA)
Increase in employment
Increase in tax income

Strength of
Institutions

Educational programs
availability

- Trade & tariff data (HS);
- Trade preference programs

(impact on import/export partner

Governance

- Firm concentration ratio

Source: Author

27 potential additions to international input-output efforts
28 Also applicable for social upgrading
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Annex 6: ISIC Rev.4 Sections Correlation to Value and Sply Chain

Stages
ISIC I Value-Adding Activity | Supply Chain Position Industry
Section ISIC Description (to Goods Industry) (to Goods Industry) Type
: __ . Raw materials
A Agriculture, forestry and fishing Production Components & Final Goods
- . . Raw materials
B Mining and quarrying Production Components & Final Goods
C Manufacturing Production Component & Final; Goods
Buyers (All)
Electricity, gas, steam and : Buyers (Industrial) .
D P : : Service
conditioning supply Supporting Environment
Water supply; Sewerage, wa Buyers (Industrial); .
E management and remediation . . Service
L Supporting Environment
activities
F Constructiol Buyers (Industria Service
Wholesale and retail trade; repair| Distribution/Logistics; .
G . ' Buyers (Consumer) Service
motor vehicles and motorcycles | Marketing/Sales
H Transportation and storage Wholesale/Logistics g&igrsedlarles Service
I Acr_:o_rr_lmodanon and food servi Buyers (Institutional) Service
activities
. o Distributior/Logistics; | Component & Final; Goods
J Information and communication . ; . :
Marketing/Sales Supporting Environment| Service
K Financial and insurance activit Supporting Environme | Service
L Real estate activiti Supporting Environme | Service
Professional, scientific ar R&D; . .
M technical activities Design Whole Supply Chain Service
Administrative and support servi | MarketingSale; . .
N activities Services (After-Sale) Whole Supply Chain Service
o Public admlnlstr_anon an(_j defen Buyers (Institutional) Service
compulsory social security
P Education Buyers (_Inst|tut|_onal Service
Supporting Environment
Q H“F“?.” health and social wo Buyers (Institutional) Service
activities
R Arts, entertainment and recreal Buyers (Institutiona Service
S Other service activiti¢ Buyers (Institutiona Service
Activities of households ¢
T employers; undifferentiated goods-
and services-producing activities pf
households for own use
Activities of extraterritoria
U L X
organizations and bodies
Source: Author Interpretation; see Steps to a combinadagipsection
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