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Abstract: This paper addresses some of the conceptual issues related to developing a product
coding system. As a way of examinning, which concept might be the best to use in developing a
product coding system, the paper discusses the varied and diverse needs of users. Tourism,

information technology and the environment as used as examples. Further, the papers stresses
the need for flexibility in a product coding system.



1. | nt roducti on

The United States, Canada, and Mexico have adopted the North
American Industry Cassification System (NAICS). NAICS is a
Asuppl y-si de@ or Aproduction oriented@ industry classification
system This industry classification system was designed to
provide information for productivity analysis, input output
anal ysis, and other econom c studies. However, there is a
persi stent and growi ng need of another set of users that is not
met by the new industry system

These users need a system that will provide nore detailed data
that can be aggregated in different ways. A product coding
system that w |l support various aggregation schenes could be
used by these data users. This could include industries that
cross sectors such as tourism or provide the ability to | ook at
specific market segnents. The United States is planning to

develop a product coding system for use in the 2002 Econonic
Censuses. W are using product as a generic term covering both
goods and services and are interested in a product coding system
to cover both.

The key characteristic needed in a product coding system is
flexibility because data wusers want to be able to select
products from various industries or sectors to build their own
definition of an industry or segnent of a narket. The
flexibility feature poses chal | enges for t he pr oduct
classification system developers for it not only may require a
new conceptual basis for a product coding system but it may al so
requi re new approaches to data collection.

In this paper, we focus on the some of the conceptual issues
associated with designing a product coding system and then
di scuss what mght be needed if you were |ooking to use that
systemto define industries that cross sectors.

2. Ceneral Product Coding Concepts

When designing a product coding system it is necessary to
consider many things. Perhaps the nost inportant is who will the
users be and how will they use it. It is safe to say that no two
users will have exactly the sane needs and that various user
needs may have conflicting requirenents.

Sonme users would like a product coding system that is based on
i ndustry of origin, much like the Nunerical List of Manufactured
Products that is used by the U S. Bureau of the Census. Sone
would like a system that reflects market oriented groupings.



Sonme would prefer a system based on physical properties, and
others may want to see a system based on node of transport.
There is no end to the options and requirenents. The chall enge
t hen becones designing a systemthat satisfies nost of users nost
of the tinme. So, where does one begin?

The Central Product Cassification (CPC) system recognized and

addressed sone of these issues. The designers of the CPC tried
to balance some of these conflicting needs by identifying the
i ndustry of origin (I'nternational St andar d [ ndustria

Classification (1SIC) «code) and the Harnonized Comodity
Description and Codi ng System (HS) associated with each subcl ass.
The CPC al so recogni zes that the way products are produced is not
necessarily the sanme as the industry of origin, although they are
often the sane. Sonetinmes an industry produces goods of a
totally different nature, for exanple neat and hides, which are
both produced in slaughterhouses. The CPC chose to place the
hi des, which are considered raw aninmal nmaterials, in wth
agricultural products, while the neat is classified wth food
products.

The Harnoni zed Commodity Description and Coding System (HS) of
the Custons Cooperation Council was designed to facilitate the

col | ection, conpari son and anal ysi s of statistics on
international trade for transportable goods. It is a detailed
hi erarchical system often based on physical properties, i.e.

plastics and articles thereof; rubber and articles thereof.
Again, this system neets the needs of sonme but does not address
the industry of origin needs of other users. The hi de/ neat
exanple is treated the sane as in the CPC but there is no link to
show the relationship to industry of origin.

The Nunerical List of Mnufactured Products used by the U S
Bureau of the Census is based solely on industry of origin. So,
usi ng the exanple above, both hides and neat are classified with
food. Further, you will find different product codes for sausage
made in a neat packing plant and sausage not made in a neat
packi ng pl ant. Most would argue that these are still the sane
product (sausage) even though the industry of origin is
different. This then nmay be viewed as a data collection issue.

It becones nore apparent as you try to work through the needs and
uses of a product coding system that flexibility is extrenely
inmportant. It nakes you begin to think in terms of a matrix that
woul d show various inportant relationships. In order for this
not to get to unweldy, one would have to decide on the nost
inmportant links and work wth them As the U S. Dbegins to
formul ate the concept for a product coding systemit will need to
take all of these issues into consideration. A frequent request
that cones from data users concerning product coding is to have



the ability to create industries that cross sectors. Sone woul d
like to create their own cross sector industries and others would
like to have a given set of industries. Let=s exam ne what m ght
be needed to fill this request.

3. | ndustries that Cross Sectors

In varying degrees of detail we know about a few industries that
cross sectors of interest to users: the environment, tourism
geogr aphi ¢ mappi ng systens (GPS/GS), and information technol ogy.
As you can see fromthe list, sone of these industries, such as
information technology and GPS/G S are energing and changi ng at
this very nonent. For energing industries, we do not have a | ot
of data that tells us sector contributions to the industry such
as annual growth revenue, and enpl oynent. But for others, such as
tourism and the environnent, we do have revenue, nunber of
enpl oyees, and other historical data available to guide us in
under standi ng the products and the sectors that mght contribute
to it. We can use our understanding of them to design the
product codi ng system

W see three possible approaches to defining a cross-sector
i ndustry and its products:

1. An all-enconpassing definition that includes every possible
product that contributes to the industry including machining nuts
and bolts for the machines that build taxi fare neters, assenbly-
line robots, and so on.

2. A limted definition that is narrowed to products nore
directly linked to the <cross-sector industries. For exanple
rat her than sel ecting products across sectors fromthe root |evel
of manufacturing assenbly-line tools, we would select products
fromthe end of the assenbly line process such as axles, tires,
propellers, rotors, spark plugs, computer chips and so forth.

3. A definition confined to the mmjor contributors to the
industry that entails selecting only those products directly
linked to sector activities which significantly contribute
revenue and major enploynent to the industry. For exanple, the
tourism industry and the transportation sector are very closely
i nked: wi t hout airplanes, ships, trains, cars, vans, buses,
taxis, bicycles, notorcycles and so on, there would be no tourism
much beyond wal ki ng or horse-riding distance.

A good place to start thinking about this conplex set of issues

is to consider an industry we know right now. So, we will start
Wi th tourism because you and | can easily relate to it. Thi s
industry illustrates the issues involved in devel oping a product



codi ng system W know that the NAICS sectors that contribute to
the tourismare:

1. Transportation (passenger transportation)

2. Accommpdation and food services (hotels/notels/bed and
breakfasts, RV parks, restaurants, cafeterias, bars)

3. Administrative and support services (travel agents, tour
operators)

4. Arts, entertainnent, and recreation (performng arts, sports,
nmuseuns)

5. Retail (gasoline stations; clothing, |uggage/leather goods,
and sporting goods stores) and,

6. Finance and insurance (travel insurance; banks; credit
bur eaus).
Al'l -enconpassi ng definition. If we define the tourism industry

to enconpass any activity related to tourism and tourists, we
open the industry coding system to a chain of infinite and
extreme possibilities. First, we would have to add other source
sectors to our contributors: agriculture, manufacturing, and
possi bly construction.

We could start noving along the chain of products that define the
tourism industry wth the food that goes into neals in
restaurants. Thi nk about what that neans. W would need to
gather data at the product level for sectors that contribute
vegetables, neat, mlk, seafood and so on to the tourism
i ndustry. Then we would need to gather data on whol esale and
retail marketing of the food. W would then account for all the
restaurant activity to prepare neals and serve the food to the
custonmer. Finally, we would include the custonmer=s paynent for
the whole chain of activities which, if the custonmer uses a
credit card, opens tourism to another set of products from the
fi nance and i nsurance sector.

The way today=s econony functions, collecting data that |I|ink
nmeals to tourism for exanple, is not always possible. In fact
we know it is difficult if not inpossible to collect data in a
way that would help define the tourism industry. For instance,
while data wusers would like to know whether diners in a
restaurant were tourists, >locals=, or business people, it would
be i npossible for business owners to report data that way.

Next |let us nove to the construction sector--building of hotels,
notel s, | odges, canpground sites, and et cetera. The first thing
we would need is product codes that would allow us to identify
things |ike hotel/notel construction, restaurant, anmusemnent
park, novie theater, convention center, theme park, airport,
train station, and maybe even road construction. This sounds as
if it mght be nore feasible from a data collection standpoint



rather than from product coding. However, it needs to be
explored fromthe latter, product coding, perspective.

In the next piece of the chain, tourismrelated to manufacturing
products woul d need to include manufacturing of food, golf clubs,
transportation equipnent, recreation equipnment including RWs,

tents, canping equipnent; and so on. One mght even argue to
include all the parts that go into these things along with the
robots and other machines that make these parts. Sonme woul d

argue that this is going too far and m ght have us including the
whol e econony.

Another link in the tourism product chain, the distribution
network, would include products from transportation, wholesale
and retail trade sectors. Transportation actually reaches into
the transport of goods to the final users, tourists and all those
involved in tourism in this case; and into transportation of
t hese peopl e.

As you can see, even if the economi c data were collected at these
levels and linked to the tourismindustry as well, the branching
effect contributes to enornous conplexity that could lead to
guesti onabl e, unmanageabl e, and unreliabl e dat a.

Limted Definition. The first thing we nust do is define the
i ndustry, tourism
A dictionary is a good source:

Tourismis: 1. The practice of traveling for recreation. 2. The
gui dance or managenment of tourists. 3. a. The pronotion or
encouragenent of touring. b. The accommodation of tourists.
(Webster=s Collegiate Dictionary Tenth Edition 8 1993).

AThe practice of traveling for recreation@includes all nodes of
transportation: cars, buses, planes, trains, notorcycles and so
on. And these can be traced down to the very detailed |evel of
nuts, bolts, rubber, rivets through the internediate |evel:
chassis, tie rods, tires and axles to the final product --a
not or vehicle. Fromthere, the finished product is shipped to a
delivery site and from there to a dealer who retails it to
someone who ultimately uses it for traveling for recreation.
Just in this phase, we=ve crossed nmanufacturing, transportation,
and retail sectors.

AThe gui dance or managenent of tourists@ involves tour agents,

gui des, transportation, r oadways, si gnal s, si gns, maps,
schedul es, passes, exchange of noney and information. And in
this phase of tourism we have crossed nmanufacturing, transporta-
tion, information, retail, and financial sectors.



AThe pronotion or encouragenent of tourists and accommodati on of
touri sts@ adds another sector to the list of limted-definition
sectors: arts, entertai nnent, and recreation.

So by this definition of the tourismindustry, we would need to
begin aggregating data at the detailed product Ievel from
manuf act uri ng, retail, transportation, fi nance, arts,
entertai nment, and recreation sectors. Notice that in gathering
data for tourism we are tal king about aggregating data across
sectors not hierarchically upward.

Maj or contributors. An alternative technique to defining an
industry as an interaction of all conceivable products is to
define an industry as the >sum= of its nmgjor sector contributors.
Data on receipts/revenue/val ue added and enpl oynent could be the
defining factors for determ ning major contributors. This nethod
cuts out reaching back to the nost renotely-connected detailed
product data (such as bolts) thus reducing the dinensions of the
industries= activities and increasing the possibility of a nore
reliable and controll able set of data for the tourismindustry.

As we have noted earlier, transportation of people is a prine
exanple of a mpjor sector activity in tourism Ai rpl anes,
trains, ships, cars, Rv=s, bicycles, notorcycles, taxis, shuttle
buses are how people get to the places they are touring.
Additionally, trans, aerial |ifts, scenic railroads, rafts,
canoes, float planes, and helicopters transport tourists to see
the sights and experience the recreation they traveled to obtain.
This second list can be closely attributed to tourism Much of
the first list except perhaps cars, bicycles and other persona
nodes of transportation we think mght be able to yield data that
reflect their contribution to tourism

Anot her maj or activity generated by tourists and contributing to
this definition of the industry, tourism is retail trade.
People rent, buy, and repair RWs, cars, bicycles and all the
ot her transportation nodes that we earlier consi der ed.
Additionally people purchase gasoline and other fuels to run,
cool and heat the vehicles. They replace tires and other
autonotive parts while >on the road= to and in their destination
site.

As we noted in our earlier discussions, tourists eat food on
their way to and at their chosen touring and recreation site.
They indulge in specialty foods I|ike beignets, |ocal seafood,
fruits, vegetables and confections like salt water taffy. They
wash it down with sodas, beer and wi ne. They purchase souvenirs,
art, videos, jewelry, postcards, and newspapers. Wil e data
users would like to know how nuch of these products are sold to



tourists versus everyone else, it would be inpossible for the
merchants to provide this information.

If you wanted to try to take this to an extrenme, we could
consider parts of the local infrastructure that also support
tourists when they are there such as, hospitals, police, and
doctors. However, nost users would argue that this al so goes too
far. Barbers, beauty shops, florists, banks, fishernmen, grocery
stores, and realtors also provide services sonetinmes used by
tourists. Can we neasure the tourismhere? To inplenent a mjor
contributors definition of an industry nost likely we will have
to nore narromMy define some area than others in order to
mai ntain the integrity of the industry definition.

Even if we limt the definition of the tourism industry to the
maj or activities of transporta- tion and acconmpdati ons, we have
narrowed the dinensions of the industry, tourism but have not
solved the problem of availability of data. Much could apply to
busi ness travelers, too. This is an issue that architects of the
product codi ng system nust address once we have a viabl e approach
to defining the areas for which we need economc data. A centra
problemw th this approach is: VWhat do we do if the industry is
energing and changing so that we do not know what the nmjor
conponents are? This will beconme nore evident as we exani ne the
possibility of <creating product codes for the information
technol ogy and space industries.

| ndeed, the inpetus notivating devel oping a product codi ng system
is that past U S. classification systens were only designed for
t he manuf act uri ng sect or and wer e not st andar di zed.
Additionally, they were often outgrowhs of industry coding
systens rather than being designed to stand al one.

The idea of a matrix approach for a product coding system wll
mean that the architects will have to consider both the detailed
| evel and the possible aggregation schenes of interest to data
users. The major contributors definition of the tourismindustry
di scussed above says this:

TOURI SM=Tr anspor t ati on+Acconmodat i on & Foodser vi ces+Suppor t
Servicest+Retail + Arts, Entertai nment, and Recreation.

On the face of it, that | ooks sinple enough to code for we nerely
need to add the detailed economc data for each of those areas
and the result is the tourismindustry. But it is not clear that
the detailed product data relating to tourism for each of these
areas is actually collectable.

Optimal |y, data users of a product coding system require the
flexibility to define their own conponents of an industry and
perhaps their own industries to neet their analytical and



research needs. To achieve that end in database terns, they need
relational mcro data from which they may select and manipul ate
any data however they w sh: flexible aggregation.

These requirenents do not necessarily conflict with institutiona
needs though they pose disclosure and sanpling design problens
that are not in this paper=s scope. Statistical agencies do need
to use the same standardized nethods to neasure economc
activity. To acconplish this they would need to agree on
predefined industries and their conponents. However, this would
not necessarily preclude other data users from developing their
own industries in addition.

A product coding system that is usable by this diverse set of
data analysts is possible if every iteminput to the process were
given an uni que code. This nmeans that we will have a very |arge
nunber of codes. To hel p nmanage the product codes, they also
need to be gathered into a framework such as groups, classes,
sets, sections, or clusters (or all of these). The codes coul d
be nunbered in a sequence yet may not have to be used
hi erarchical ly. In the context of the products and industries
that we have considered here, for exanple, the general franmework
for building a product coding system for tourism could |ook |ike
this:

TOURI SM

Transportation

A r
Rai |
Wat er
Transit and ground
Sceni ¢ and si ght seei ng
Support activities **(for maintaining planes, trains,
shi ps, roads, trans...)

Acconmpdat i on and Food Service
Hotel s and notel s
Bed and Breakfast inns
RV parks and recreational canps
Room ng and boardi ng houses
Ful | -service restaurants
Limted-service eating place
Cafeterias
Snack and nonal cohol i c beverage bars
Dri nki ng pl aces

Adm ni strative and Support

Travel agencies
Tour operators

Arts, Entertai nment and Recreation
Dance conpani es
Musi cal groups and artists



Sports teans and cl ubs

Race tracks

Museuns

Hi storical sites

Zoos and bot ani cal gardens
Amusenent and thene parks

Casi nos

Gol f courses and country cl ubs
Skiing facilities

Mar i nas
Bow i ng centers
Ret ai |

Gasol i ne stations
Cl ot hi ng and cl othing accessories stores
Shoe stores
Jewel ry, luggage, and | eather goods stores
Sporting goods stores
Fi nance and | nsurance
| nsurance carriers
Credit union

This framework would then need to be fleshed out to provide nore
product detail as needed by users.

Let=s turn our attention to two industries with less clear
boundaries: the environnent and information technol ogy. The
environnmental industry has been recognized since the md-1960"s
as an inportant and ever-growi ng industry. These sectors directly
contribute to the environnental industries:

1. Manufacturing (pollution abatenent systens and facilities,
catal ytic converters, chem cal s, machi nery, measur enent
i nstruments)

2. Professional, scientific, and technical services (research and
devel opnent) ;

3. Waste renediation systenms (oil spill clean-up systens; and
sanitary systens).

4. Public adm nistration (adm nistration of environnmental quality
programns) .

It also includes activities involved in conserving and protecting
endangered species and studying and finding solutions to gl oba
war mi ng and ot her whol e-earth environnental issues.

The environnent industry is not necessarily identifiable as
Aenvironment al @ For exanple, all airplanes nust have an
environnmental control system to clean the air and maintain the
proper m x of oxygen with other gases. Even sone of the higher-
end aut onobi | es have Aclimate controls@which mght fall into the
real m of environnent. Li ke Atourism@ the broader the product
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definition the greater the dilution of definition and the nore
conpl ex the input-output. Greater conplexity, especially when
the direct relevance of the data is thin, can nake the data
unmanageable in the sense that once tabulated, we do not know
exactly what product we really have.

Maj or contributors to the environmental industry are those
sectors that are significant as big enployers, or produce
significant revenue, or add value by <cleaning up waters,
preserving trees, cleaning the air, and/or by neeting federal and
| ocal standards.

We know from the Census Bureau=s 1995 Manufacturing Profiles
industrial air pollution control equipnent that shipnments of
industrial air pollution devices after manufacture in 1995
totaled $752.8 million. From the Census Bureau=s 1992 Econom c
Census, we al so know that sanitary services had $15.2 billion in
revenue in 1992 and from that sanme census, we know that
consul ting and desi gn engi neering services related to
construction and site work yielded $21 billion in revenue in
1992.

The manufacturing, utilities, and professional, scientific, and
t echni cal services (including testing services, bui | di ng
i nspection services, environnmental consulting services, and
research) sectors are nmgjor contributors to the industry that we
call the environnent.
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Information technology is an industry that is energing and
changing very rapidly right now. It does not have a precise
definition though we wunderstand that the term refers to
el ectronic comunication of information using equi prent such as:
conputers, nodens, satellites, televisions, VCRs, telephones
(cellular, radiotel ephone), pagers, mcrowaves and | asers. The
Internet is often considered the central defining elenent of the
i ndustry, sparking many new information conmmuni cation businesses
and net hodol ogi es. But energing as a close second in its grow ng
presence in our everyday lives is the 4GS/ GPS (Geographic
| nformati on Systens/ Geographic Positioning Systens). The AS is
hardware and software tools for acquiring, analyzing, storing,
and di splaying spatially-referenced information. The GPS is nade
up of satellites or space vehicles, receivers (antenna, clock

processor, battery, and nenory), and ground control. Together

the GS/GPS are used for environnental risk analysis, hazard
analysis, urban and regional planning, enmergency response,
wi | dlife nmanagenent, transportation planning and agriculture.

The A S/GPS= major contribution is not so nmuch |arge enpl oynent
and significant revenue as it in other information technology
i ndustri es. Rather, it contributes accuracy and imrediacy to
energency rescue operations and to hazardous waste spills
remedi ati on which results in saved lives and protected wildlife,
flora, fauna, and people.

As the information technology industry is defined today, its
maj or contributing sectors are: manufacturing (conmputer and
el ectronic product manufacturing) information (broadcasting and

t el ecommuni cations, information services and data processing
services); professional, scientific, and technical services
(conputer systens design and related services; advertising
services); and educational services. VWhile today information

technol ogy has a strong presence in a nunber of sectors, as we
devel op our product coding classification system for the future,
we need to continually test the classification system against
such enmerging industries as these to be certain it has the
expansion room to accomodate new products that surely wll
emanate fromthe ongoing and constant research and devel opnent of
el ectroni c technol ogy.

4.  Summary

Per haps we have raised nore questions than we have answered in
our consideration of issues associated with devel opi ng a product
classification system W are conmitted to developing a system
in the near future that systematically classifies products. As
we have discussed, it is inportant for the systemto be flexible
to allow for various aggregation schenes. These aggregation
schenmes may be defined by the data wuser or pre-defined by



statistical agencies (to ensure cross-agency industry data
consi stency or conparability).

As we have noted, sonme of the energing industries |ike the
environnment and information technol ogy have sectors and products
that are thenselves energing as the industry natures. So, the

product classification system nust not only support flexible
aggregations but also mmjor additions and deletions as old
products are supplanted by new ones; old industries supplanted by
new ones, and entirely new ones are added.

What will the product classification systemarchitects need to do
to start the process? W see several key questions that need to
be answer ed:

1. Data user. Wio will be using the classification system what
do they need in a coding systenf

2. The best franmework for the system G ven the needs and uses,
what is the best framework for a new product coding systenf
Shoul d the coding system be the sane for manufacturing and non-
manuf act uri ng products?

3. Product Definition. \What is a product, particularly in the
non- goods produci ng sectors?

4. Aggregation Schenes. How many, if any, aggregation schenes
should be predefined? How many should be taken into
consideration in devel oping the product codi ng systenf

Sonme of you have been through this process before and know the
chal l enges we are facing. W are hoping to learn from the
existing classification systens and build a new system that is
conpatible with them



