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INTRODUCTION

In 1996, based on research undertaken by Industry Canada and the Business Development
Bank of Canada (BDC) and consultations with the Canadian Bankers Association (CBA), a
series of 1980 SIC industry codes (SIC codes) were developed to be used as indicators for
measuring bank lending to knowledge-based industries (KBIs) in Canada. The purpose of
developing these SIC code indicators was to enable Industry Canada, the House of
Commons Industry Committee and the CBA to monitor the volume of bank lending being
provided to the KBIs included under these codes. At that time, although there were a
number of shortcomings in the coverage of KBIs under these codes, it was felt that they
were a starting point for measuring lending to KBIs. However, it was recommended that
the list of codes should be reviewed regularly and revised in detail when the new
harmonized North American codes, to be developed under the North American Free Trade
Agreement (NAFTA), were implemented in Canada. In March 1998, the NAICS Canada
codes (NAICS codes) were published and the purpose of this study is to compare and
reconcile SIC codes used to define KBIs to the equivalent NAICS codes as a first step
towards developing a series of NAICS codes that could be used for defining KBIs more
generally.
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DEVELOPMENT OF THE CURRENT SIC CODES USED AS INDICATORS FOR

KBI BANK LENDING

Since there is no consensus definition of KBIs, Industry Canada proposed the use of a two-
tiered categorization of industries that would be appropriate for selecting SIC codes as
indicators for bank lending to KBIs, including:

. Tier I - a narrow band of science and technology-based firms, composed of
knowledge producers; and
. Tier II - a broad band of "high knowledge" firms which, based on measures

of R & D and knowledge worker inputs, could be considered to be business
innovators and high-knowledge users.

To select a narrow bands of firms, SIC codes were reviewed at the four-digit level to
identify science and technology-based industries that had been identified in a previous
Industry Canada (Lee/Has) study and other industry studies. Based on these studies, SIC
codes were determined for the following industries: computers, semiconductors, software,
biotechnology, telecommunications, advanced materials, environmental services,
aerospace, office equipment, electrical machinery, pharmaceutical, scientific instruments,
electronics instrumentation, telecommunications software, systems integration and medical
devices. This selection of SIC codes was then cross-checked against the SIC codes of some
70 Canadian public companies identified by brokerage houses as being either high
technology or biotechnology / life sciences firms. This cross-check basically confirmed the
original selection of Tier I SIC codes.

In order to select a broad band of firms, the previous Industry Canada study was again used
as a starting point by classifying the high-knowledge industries identified in the study by
SIC codes. These SIC codes were then reviewed to ensure that they identified high-
knowledge firms that would be eligible for SME bank lending, This review resulted in the
deletion of two major groups - Educational Services and Health and Social Services (which
are primarily in the public sector) - and the partial deletion of the Other Business Services
category.

Together, the Tier I and Tier II industries, at that time, were cdmprised of approximately
34,000 firms. This two-tiered categorization was subject to the limitations of any SIC code-
based approach, which classifies industries according to outputs as opposed to inputs. The
selection of codes for both the narrow and broader bands of industries was subjective, even
though those selected for the broad band were based on objective data obtained from the
Industry Canada study. Because of this, undoubtedly some KBIs were excluded and some
non-KBIs were included in the two tiers of SIC codes.

The two-tiered categorization was then reviewed by the CBA subcommittee on knowledge-
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based lending from the perspective of identifying those SIC codes that have a high
concentration of high growth firms in the science and technology sectors and were believed
to have difficulty in accessing capital. The subcommittee then excluded SIC codes that
contained firms that have traditionally been able to obtain bank financing, in order to
increase the accuracy and relevance of the data as indicators for bank lending. On this basis
they concluded that all but one of the Tier I list of SIC codes suggested by Industry Canada
should be included as indicators of bank lending.

After an analysis of the Tier I SIC codes put forward by Industry Canada, the CBA
subcommittee excluded many of these SIC codes on the basis that they captured traditional
industries and that the emerging parts of these industries were classified elsewhere under
other SIC codes. After discussions, Industry Canada and the CBA concluded that a list of
20 Tier I SIC codes captured the bulk of KBIs, with the exception of the advanced
materials industry. Because of the large number of SIC codes involved in defining this
industry and the small number of firms covered under each SIC code it was decided to
leave this industry out of the list of KBI industries until it could be dealt with when the
harmonized North American NAICS codes came into effect and further revisions could be
undertaken.
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4612 Crude Oil Pipeline Transport Industry
4619 Other Pipeline Transport Industries
4911 Electric Power Systems Industry
7751 Offices of Architects

7752 Offices of Engineers
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. STATISTICS CANADA CONCORDANCE TABLES

The Concordance Tables developed by Statistics Canada show the relationship between the
SIC and NAICS codes, with the first table showing the relationship of NAICS codes to SIC
codes and the second table showing the relationship of SIC codes to NAICS codes. The
two tables, taken together, provide a cross-reference between the two industrial
classifications. These concordances are first shown at a high level of aggregation, relating
Sectors in NAICS to Divisions in SIC. This information allows users to see which
activities have moved into and out of the categories of each classification, when compared
to the other classification at this broad level of aggregation. The tables are also provided at
the lowest level of aggregation, namely the 4-digit level in the SIC and the 6-digit level in
NAICS. These tables highlight the differences and similarities between the most detailed
mdustry classes of the two classifications and provide information that is useful when
converting data from one classification to the other.

The tables show that NAICS codes are substantially different from the SIC codes, with
only 220 classes at the lowest level of detail remaining the same in the two classifications.
Though some SIC classes were simply split or combined, very often particular activities
from different SIC codes were removed and recombined into new NAICS codes. There are
essentially four different situations that have occurred, as follows:

. The SIC and NAICS classes are identical, with only the title being changed,
. . The class in one classification is exactly equivalent to two classes in the other
classification;
. A class in one classification is equivalent to part of a class in the other
classification; and
. A class in one classification is linked to more than one class in the other
classification.

All of these situations are likely to be encountered when comparing and reconciling the
Tier I and Tier I SIC codes used to define KBIs to the equivalent NAICS codes. The
similarities and differences between the two codes will have to be determined for each of
the SIC codes and the NAICS codes will have to be reconciled to the SIC codes through
taking into account the splitting and recombining of the current SIC codes into various *
NAICS codes. ’
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COMPARISON OF THE TIER I AND TIER II SIC CoODES USED TO DEFINE

KBISs TO THE EQUIVALENT NAICS CODES

In the comparison of the Tier I and Tier Il SIC codes used to define KBIs to the equivalent
NAICS codes, presented in Appendices A and B, only 5 of the SIC codes are identical to
the equivalent NAICS codes and none of the SIC codes are exactly equivalent to two
NAICS codes. All of the other SIC codes are either equivalent to part of a NAICS code or
are linked to more than one NAICS code. In many cases, the SIC codes are disaggregated
into a number of components which are then distributed across a number of NAICS codes
and combined with components of other SIC codes into new NAICS codes. In other cases,
the SIC code goes completely into the equivalent NAICS code but does not make up the
entire NAICS code, which also includes components from other SIC codes.

In essence, the current SIC codes used to define KBIs have been broken down into a finer
level of activities that are then recombined into a number of the equivalent NAICS codes
that include all activities related to a particular industry. This process provides a more
accurate industrial composition for the NAICS codes and removes peripheral activities that
may have been included in the SIC codes. As a result, the NAICS codes are more concisely
focussed on one industry classification and represent that industry more completely and
accurately.

For example, the SIC code E3211 representing the aircraft and aircraft parts industry is
largely included in the NAICS code 336410 representing aerospace products and parts
manufacturing, with the exception of three components covering aircraft hardware, aircraft
fluid pumps and aircraft lighting which were reallocated to three other NAICS codes.
Similarly, the SIC code E3359 for other electronic equipment industries was broken down
into eight separate activities all of which were reallocated to different NAICS codes, where
they were combined with other similar activities. Complete details of the realignment of
the Tier I SIC codes into the equivalent NAICS codes are shown in Appendix A; while
those for the Tier II SIC codes are presented in Appendix B.
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RECONCILIATION OF THE EQUIVALENT NAICS CODES WITH THE TIER I

AND TIER II SIC CODES USED TO DEFINE KBIS

In order to obtain a complete picture of the relationships between the equivalent NAICS
codes and the Tier I and Tier II SIC codes used to define KBIs, reconciliation of the
NAICS codes with the current SIC codes is provided in Appendix C. In this reconciliation,
all components of the equivalent NAICS codes are listed for each NAICS code, including
both components transferred from the existing KBI SIC codes and components transferred
from other non-KBI SIC codes. This provides a map of where all the components of the
existing KBI SIC codes are now located in the equivalent NAICS codes and shows how
they have been re-combined into new industrial groupings. Most of the recombining has
involved the transfer of the major activity included in the KBI SIC code completely into a
similarly-named NAICS code, with additional related activities being added to the NAICS
code from other KBI SIC codes.

For example, the NAICS code 334210 covering telephone apparatus manufacturing
includes the telecommunications equipment industry component of the KBI SIC code
E3351 plus the facsimile machine component of KBI SIC code E3359. Meanwhile, the
microwave transmission equipment component of E3351 was transferred to NAICS code
334220 (radio and TV broadcasting and wireless communications equipment
manufacturing) and the small computer modems component of E3351 was transferred to
NAICS code 334410 (semi-conductor and other electronic component manufacturing).

In addition, a number of the equivalent NAICS codes combine components from KBI SIC
codes with components from SIC codes that were not included in the Tier I and Tier II KBI
SIC codes. The activities covered in these non-KBI SIC components are related to the KBI
SIC code activities in the industry represented by the NAICS code but are generally not
considered to have a high KBI content. For example, NAICS code 333310 (commercial
and service industry machinery manufacturing) is made up of four components from five
different KBI SIC codes along with one component (commercial water heaters) from one
non-KBI SIC codes. As a result, although the NAICS code is still made up predominantly
of KBI components it also has a non-KBI component. It is the relative weighting of the
KBI and non-KBI components that will determine if a NAICS code will or will not be
considered for use in defining KBIs. '
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NAICS CODES FOR ADVANCED MATERIALS PRODUCERS

In the development of the SIC codes to define KBIs it was found that the advanced
materials producer category cut across many SIC codes and was difficult to identify under a
manageable number of SIC codes. In fact, 40 firms were identified in this category by
Statistics Canada and the Advanced Materials Branch of Industry Canada, which were
spread across 25 SIC codes. Unfortunately for confidentiality reasons the names of these
firms could not revealed as part of this analysis and they were excluded from the SIC codes
used to define KBIs. At that time, it was hoped that a solution could be found that would
provide for inclusion of this category in the SIC codes used to define KBIs when these 25
SIC codes could be correlated to the equivalent NAICS codes.

In comparing the 25 SIC codes covering the firms in the advanced materials category it was
found that most of these SIC codes were disaggregated across a number of NAICS codes.
As a result, the problem of tracking the few advanced materials firms included under each
SIC code to the new NAICS codes became even more difficult and is impossible without
knowing the names of the individual firms. This means that the transformation to the
NAICS codes, rather than solving this problem, has made it even more difficult as many
more codes are now involved. Consequently, this study has not been able to identify
NAICS codes that would enable the inclusion of the advanced materials category into the
NAICS codes to be used for defining KBIs. This matter will again have to be dealt with by
organizations that know the identity of the specific firms in the category and can, therefore,
track these firms to the appropriate NAICS codes.
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ANALYSIS OF THE KBI CONTENT OF THE EQUIVALENT NAICS CODES

In Appendix D, the NAICS codes, that include all the components of the existing Tier I and
Tier II KBI SIC codes, are analyzed to determine their relative KBI and non-KBI content as
a first step in determining the NAICS codes that will be chosen for use in defining KBIs.
As part of this analysis, Statistics Canada prepared a breakdown of each NAICS code into
KBI and non-KBI components based on employment and number of firms covered in the
underlying SIC codes making up each NAICS code. These data, presented in Appendix C,
provided an assessment of the relative importance of KBI and non-KBI components in
each NAICS code in terms of employment and number of firms involved in each of these
types of components. The KBI components analyzed in each NAICS code were based on
the original SIC codes used to identify KBIs; while other SIC codes now included in each
NAICS code were considered to be the non-KBI components of each NAICS code. No
attempt was made by Statistics Canada to define new SIC codes that could be considered as
identifiers of KBIs. In order to do this, specialized industrial knowledge is required which
is beyond the scope of this study.

Based on Statistics Canada employment and number of firms data, it was determined that,
of the total of 108 NAICS codes analyzed, over half, 62 codes, were made up totally of
KBI activities;17 codes had a majority of KBI content; 3 codes had approximately equal
KBI and non-KBI content; and 26 codes had a majority of non-KBI content. The NAICS
codes considered to have a majority of KBI content involved more employment and firms
in their KBI components than in their non-KBI components. The NAICS codes considered
to have equal KBI and non-KBI content involved relatively equal employment and
numbers of firms in both their KBI and non-KBI components. In the case of NAICS codes
considered to have a majority of non-KBI content, employment and numbers of firms in
their KBI content components were outweighed significantly by employment and numbers
of firms in their the non-KBI content components.
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221111 Hydro-Electric Power Generation

221112 Fossil-Fuel Electric Power Generation

221113 Nuclear Power Generation

221119 Other Electric Power Generation

221121 Electric Bulk Power Transmission and Control

221122 Electric Power Distribution

324110 Petroleum Refineries

324121 Asphalt Paving Mixture and Block M anufacturing
324190 Other Petroleum and Coal Products Manufacturing
325110 Petrochemical Manufacturing

325120 Industrial Gas Manufacturing

325130 Synthetic Dye and Pigment Manufacturing

32518 1’ Alkali and Chlorine Manufacturing

325189 All Other Basic Inorganic Chemical Manufacturing
325190 All Other Basic Organic Chemical Manufacturing
325210 Resin and Synthetic Rubber Manufacturing

325313 Chemical Fertilizer (except Potash) Manufacturing
325314 Mixed Fertilizer Manufacturing

325320 Pesticide and Other Agricultural Chemical Manufacturing
325520 Adhesive Manufacturing

325599 All Other Miscellaneous Chemical Product M anufacturing
325910 Printing Ink Manufacturing

325920 Explosives Manufacturing

325991 Custom Compounding of Purchased Resins

325999 All Other Miscellaneous Chemical Product M anufacturing
332991 Ball and Roller Bearing Manufacturing

333110 Agricultural Implement Manufacturing

333120 Construction Machinery Manufacturing
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Mining and Oil and Gas Field Machinery Manufacturing

33210

Sawmill and Woodworking Machinery Manufacturing

. 333130
|
|
|

333220

Rubber and Plastics Industry Machinery Manufacturing

333291

Paper Industry Machinery Manufacturing

333299

All Other Industrial Machinery Manufacturing

333413

Industrial and Commercial Fan and Blower and Air Purification Equipment

333416

Heating Equipment and Commercial Refrigeration Equipment Manufacturing

333611

Turbine and Turbine Generator Sets Units Manufacturing

333619

Other Engine and Power Transmission Equipment Manufacturing

333910

Pump and Compressor Manufacturing

333920

Material Handling Equipment Manufacturing

333990

All Other General-Purpose Machinery Manufacturing

335311

Power Distribution and Specialty Transformers Manufacturing

335312

Motor and Generator Manufacturing

Switchgear and Switchboard, and Relay and Industrial Control Apparatus

. 335315

336320

Motor Vehicle and Electronic Equipment Manufacturing

486110

Pipeline Transportation of Crude Qil

486210

Pipeline Transportation of Natural Gas

486910

Pipeline Transportation of Refined Petroleum Products

486990

All Other Pipeline Transportation

541310

Architectural Services

541320

541330

541340

Landscape Architectural Services
Engineering Services

Drafting Services
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CONCLUSIONS ‘

The recommended NAICS codes to be used for defining KBIs cover essentially the same
industrial classifications and activities as the current Tier I and Tier II SIC codes but have
recombined them into more codes that more concisely represent the activities in each of
the industry classifications. In effect, the classifications have been disaggregated into more

detailed and accurate groupings of activities that cover all activities that should be
included in each classification.
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