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Part C
CHAPTER 16. REGIONAL SUPPLY AND USE TABLES
A. Introduction
16.1 The SUTs compiled at the national level, similarly to the National Accounts, can
often hide differences in the economic and social development between various
regions within the country. In the recent years, there has been an increasing interest
in compiling regional National Accounts as well as regional SUTs, consistent with
their national counterpart providing more detailed and disaggregated information for
regional economic analysis, fiscal and monetary policy and monitoring. The term
“regional” refers in this Chapter to sub-national

areas that make up the country under

consideration.

16.2 Many of the issues in compiling regional SUTs and IOTs are similar to those
encountered in the compilation of regional National Accounts, such as, for example,
assigning transactions to multi-regional units which have the centre of predominant
economic interest in more than one region. Assigning transactions to national units
for which the centre of predominant economic interest cannot be geographically
located as in the case of multi-regional units (this is the case, for example, of
government, national railway, electricity  corporations,

etc.) (see 2008 SNA

paragraphs 18.47-18.51).
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16.3 Other issues involve the compilation of the inter-regional trade flow matrices.
Since in the regional accounts each region is treated as a different economic territory
thus the transaction with other regions are treated as external transaction. However,
the distinction of external transactions between those with the rest of the world and

those with other regions within the country is important in order to explicitly maintain the

link with the National Accounts.

16.4 This Chapter provides in Section B a general description of the two main methods
to compile regional SUTs and IOTs using the top-down and bottom-up methods. The
issues in the compilation of regional SUTs are presented in Section C as part of a
practical country example of Canada. The country example is representative of the

conceptual and practical issues commonly encountered in the compilation of regional

SUTs and IOTs.
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B. Issues and methods for compiling regional SUTs and I0Ts

16.5 There are a number of statistical issues related to the compilation of regional
accounts. They include the selection of the relevant statistical unit, the treatment of
productive activities crossing regional boundaries, data availability, confidentiality and

the consistency of matching micro estimates and macro estimates.
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16.6 In general, the statistical units that are particularly relevant for compiling regional
aggregates are local kind-of-activity units (establishments) and kind-of-activity units
(enterprises). Enterprises often cover activities in more than one region and therefore
not totally suitable for regional accounts. Establishments are often preferred as they
are strictly defined to be in geographically identified places. However, there are also
some issues with their choice. Full information at establishment level may not be
available. In addition, mobile equipment such as ships, trains, planes cannot be local
units. They have to be attached to local units in an appropriate and consistent way.

Also, sites with no labour activity (such as railway crossing or automated signal

boxes) cannot be local units.

16.7 The case when a producer unit has only one site does not generally pose
conceptual issues. However, in practice, many producer units have sites in more than
one region and are active in more than one industry  (multi-regional and
heterogeneous units). Depending on the information available for the different type of
statistical units, whether local units, establishments or enterprises, the classification at
local and aggregated level should be consistent as much as possible in order to
obtain reliable regional aggregates, for each region and by industry, and consistent

with the national aggregates.

16.6 —AXAYIC, HUBEEGT O R IR BE D & 2 FEHHEALEL, TEEIANZIE—
DTHEN— o FTOHEAL (local KAU) (FFZEFT) MO 1HEINZE—2> T
N Tl EOHAL (KAU) (B3) ThD, L, W TWEE O T
B9 2720, MU HHIREICE LTV D LTV 2 e, FEEPTIE, HIEERY
\ZRFE ST HUIEIC R £ D K 9 B ITHUE STV D 72D, —iRAVIZ i ) &
WCHELTWDEEND, LLRnb, TOELLEZMWDNITHONTIENL
ONDFHRND %o FHRTLNVIZE  ETOHFBRNAFTE L LIEFRSZ,
Db RSN E, RATHED X 5 22 mTEhE i X, {EES — LU L THas—
rITOHAL (local unit) & AR IR, ELHIE, WU OEEEDH D
JET local unit IS EHMENH D, FETEEINITOILRWIGHT (B
UISUTBEEME B 72 L) b ETz, local unit & ARSI NELR,

16.7 —fEIT, AEPEF AL — 7 FTICRE SN D56, SRR RMEITET
R, LinL7ed b, FEEIEZ < OEFER BN M O MU ZHLS 2 F5 B 1
BOPEFIEI 21T 72> T D (BB CRFEHANL) , HO7 L~L R OHES
LUV DFFAIZ DUV TIE, Local unit, FHEFT UIBEDOWTNOFGHHAL T
biv, TNTNDOE DHFH AR LTS S5 IFHICIE D & & ik & OE
ETLIEEEOR OHSEH 255 2 ENTE D LS A B
HRETHY ., o, EROEG L DBEMENRITNITR B0,

933




16.8 Some productive activities cross regional boundaries. These include, for example,
transport services and energy supply. Producer units may also operate in more than
one region either at permanent sites or on a temporary basis, for example, builders
may undertake work in different regions. This inter-regional activity has to be

allocated consistently between regions. Two general approaches could be used: the

residence approach and the territorial approach.

16.9 The residence approach consists of allocating GVA to the region where the unit is
resident and the GFCF to the same region where the producer unit owning the goods
use them. The residence principle is particularly difficult to apply in the energy and
transport industries. In brief, the residence principle means that GVA from
transporting goods across several regions is not split between the regions but allocated
to one region, the region in which the producer unit is resident. Also GFCF in national
infrastructure networks is allocated to the region where the unit in charge of the
infrastructure is resident rather than where the assetis located.

16.10 In the territorial approach, activities resulting from factors of production would be
allocated to the region in which the economic activities are actually carried out,
irrespective of the resident regions of either the factor of production or the production
units. The activities of the builder, for example, would be allocated to the region where
the building site is located. The inter-regional transport activity would be split between

the regions and GFCF on energy and transport networks would be allocated to the
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region where the asset is located.

In more general terms, the activity resulting from factors of production would be
allocated to the region in which the economic activities are actually carried out,
irrespective of the resident regions of either the factor of production or the production

units.

16.11 Data availability represents a major constraint when compiling regional accounts,
SUTs and IO0Ts.

The availability of regional statistics greatly impacts the method chosen for the
compilation of regional accounts particularly for the compilation of trade flows across

regions within a nation.

16.12 With a smaller territory of reference, represented by the regions of a country,
more issues on confidentiality may arise as greater granularity is likely to create more

data disclosure issues.

16.13 Another important issue with the compilation of regional accounts, SUTs and
IOTs is the coherence and consistency of the accounts at regional and national level

and also matching micro estimates and macro estimates.

ZOZEa AL LTERIT D & AEEEN AU SIEENL, EEER DT
TEHSUTAEPER AL O BAMN &2 TH 202 HlD 6T, £ ORRFHEE) A T
(AT IRy S D,

16.11 T —Z PN AFAHENE D T, HullfhiE, AR L O A
DIERIZ S 72 > TR E 2 HIC 2 0 155,

ED X o I MIEHE R S AT RTRE R, MU E OVERR T IR DEBIRIC K & < 4
95, FriZ, ZOEOPIZEIT AHIRICET-DNHHE| 7 v — 2T 25460

I THD,

16.12 & ZEOHIKD X512, RIS <72 D & REMEO ML
U155, mER L LS NDIE LT =X BRORMERECH VD Th 2,

16. 13 HulGlh e, B 3R M O A RE MR DRI 35 1T 2 il oD B 2SRRI
it e CEZE LA~V OEFEO—BYEEBAMEL T, v~ 7 v L 27 nDHE o

N (O k9%L) DOERTH D,

935




16.14 The two main methods for compiling regional National Accounts, and thus
regional SUTs and IOTs, are the top-down and bottom-up methods. The bottom-up
(or ascending) method of estimating a regional aggregate involves collecting (or using)
data at establishment level, and ascending by addition until the regional value of the

aggregate is established. The method is named bottom-up because the elements for

calculating the aggregate are directly collected at this local level.

16.15 The top-down method consists in the disaggregation at regional level of the
National Accounts aggregates without attempting to single out the establishment or
local unit. The national figure is distributed using an indicator which is as close as
possible to the variable to be estimated. For example, wages and salaries might be
allocated to regions using total employment multiplied by average earnings from a
different statistical source. However, variables like GFCF are much more difficult to
allocate across several regions meaningfully in economic terms as there are no linked
proxies. The method is named top-down because the aggregate is allocated to a region
and not to a local unit. The notion of a local unit does not always underpin the
estimates.

Sometimes an indicator is used to allocate an aggregate to regions.
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16.16 In general, the bottom-up method is the preferred method but it relies on the
availability of detailed data collected at regional level. In practice, the choice of the
method is usually determined by the availability of data and the legislative and
administrative arrangements in the country and the methods often used consist of a
combination of the two methods above. For more information on the comparison
between the top-down and bottom-up methods and methods for the compilation of
regional accounts, please see Eurostat (2013) and (1995), and Eding, Oosterhaven, de

Vet, and Nijmeijer (1999).
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C. Example of bottom-up methods for regional SUTs - the Canadian experience

16.17 This section presents practical issues in the compilation of regional SUTs using a
bottom-bottom-up approach through the description of the experience of Statistics
Canada. The issues encountered by Statistics Canada reflect, to a great extent,

general issues and therefore their description is done through a country example.

16.18 This section provides first an overview of the development and evolution of the
annual Canadian Regional I-O programme since its inception in the late 1990s. It then
describes the inter-regional accounting framework and the methods used to address
specific issues such as the regional trade flows, the valuation, and other conceptual
issues in the regional accounts. The last section describes the lessons learnt by
Statistics Canada and future directions for the Canadian programme which provides

useful insight to other countries at various stages of their statistical development.
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1. Development and evolution of regional economic accounts

16.19 The Canadian Macroeconomic Accounts programme produces comprehensive
annual provincial and territorial I-O Accounts. These consist of detailed rectangular
SUTs built for the most part from the bottom-up approach, with the national SUTs being
the sum of the provinces and territories. They are released around two and a half years
after the reference period in question and are fully integrated with the other regional
dimensions of the Canadian System of Macroeconomic Accounts (CSMA) programme.
This includes more timely annual estimates of GDP income based and expenditure
based, and real GDP by industry for Canada’s provinces and territories. They draw on
a well-developed statistical feeder system including economic surveys, tax data and
other administrative and regulatory sources. They are entrenched in regional fiscal
policy implementation and enable a range of important inter-regional analyses and

applications.
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(a) The evolution of the inter-regional accounts

16.20 The need for regional accounts to provide a rigorous framework for economic
analysis has long been recognised in Canada. The Canadian economy is
characterised by a high degree of regional diversity and specialization, as well as a

high volume of trade among provinces and territories.
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16.21 Regional I-O Accounts evolved out of national programmes with a long history in
Canada. They started with developing the components of the income approach to
measuring GDP and final domestic demand by province in 1981. The accounts
replicated the concepts and framework at the national level but were constructed with
more limited information. Rather than bottom-up estimation by region, they were
generally based on approximate allocations of more robust statistics built at the
national level. The early accounts were experimental in nature and lacked the critically
important regional trade flows, which were subsequently developed when the enabling

regional SUTs framework was in place.

16.22 Experimental IOTs for Canadian provinces and territories were developed on an
ad hoc basis as resources permitted and included the reference years 1974, 1979,
1984 and 1990. These tables were primarily intended for modelling purposes and
exploited data from existing statistical programmes designed to compile estimates at
the national level. Unlike their national counterparts, they were not fully integrated with
the standard national accounts programme and did not serve as benchmarks for

National Accounts compilation.
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16.23 Official, annual regional SUTs were introduced to the CSMA programme with the
reference year 1997, when a significant investment was made in provincial economic
statistics to improve the quality for use in specific regional fiscal policy applications. In
particular, the regional tables would provide quality and detail sufficient for use in
allocating revenue from the newly introduced Harmonised Sales Tax, a VAT type tax

among the federal government and participating provinces.

16.24 Starting in 1997, a comprehensive programme was implemented to compile fully
integrated national and provincial/territorial statistics for three components of the CSMA
on an annual basis:

* income and expenditure dimension;

« provincial and territorial GDP by industry; and

* Input-Output accounts.

16.25 The use of the regional accounts was thereafter integrated in fiscal formulae

spelled out in federal regulations.
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(b) The development of statistical feeder systems

16.26 The new role played by regional accounts called for a significant improvement in
the quality and detail of economic source data at sub-national level. To fulfil this role, an
agency-wide project known as the Project to Improve Provincial Economic Statistics
(PIPES) was launched in 1996. A principal mandate of PIPES was to ensure that
provincial statistics used to build the new accounts were adequately reliable for
intergovernmental revenue sharing and for critical scrutiny by participating
governments. Since fiscal formulae relied on provincial shares to determine revenue
entitlements, it was also necessary that estimates were uniformly reliable across all
provincial jurisdictions. The existing survey framework and infrastructure was

overhauled and revamped, and a range of new annual business surveys introduced.

16.27 A critical strategy of PIPES was to integrate the content of the economic survey
programme via the introduction of the Unified Enterprise Survey (UES). The features of
the UES included a centralised survey frame via an enhanced business register with
regular profiling of the organizational structure of large complex enterprises to ensure
their accurate representation of establishments by region. The strategy focused on the
collection of production, employment, sales and other required information at the
establishment level to accurately reflect the region where operations took place, while

maintaining coherence at the enterprise level.
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16.28 A second element of PIPES was to enhance Statistics Canada’s access to, and
its capacity to make use of, administrative records such as corporate tax files.
Increased reliance on administrative records allowed data collection at substantially
lower cost and with minimal response burden. The principal administrative data base is
the General Index of Financial Information (GIFI), consisting of the financial statements
of all Canadian businesses based on corporate income tax records. Other tax data on

income statistics such as personal tax and personal income are also used extensively.

16.29 More recently, the objectives of the UES programme are being advanced
through an expanded harmonization initiative at Statistics Canada known as the
Integrated Business Statistics Program (IBSP). This new framework further integrates
survey operations including content, collection and processing to realise important
efficiency objectives. It also benefits from a more mature system of administrative data
sources.

Unlike the UES, which was limited to annual economic surveys covering specific
industries (manufacturing, services and distributive trades) the IBSP will eventually

cover all industries and activities surveyed, both annual and sub-annual.
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2. The regional accounting framework

16.30 The Canadian SUTs are rectangular in format, permitting the articulation of many
products per industry covering both outputs and inputs. A product may thus be
produced by many industries and purchased by many users. The national and the
inter-regional tables record 230 industries based on the North American Industry
Classification (NAICS) and 490 products, as well as 278 categories of final uses,
comprising:

* 100 household final consumption expenditures groups;

54 industry groups for gross fixed capital formation in machinery and equipment;

* 54 industry groups for gross fixed capital formation in construction;

54 industry groups for gross fixed capital formation in intellectual property;

* two inventory groups;

* nine categories of government and NPISH expenditure; and

« five categories for imports and exports.

16.31 The regional accounts in Canada are compiled for 14 regions which consist of 10

provinces, three territories and one territorial enclave.

16.32 In order to effectively integrate national and regional concepts and conventions,
Statistics Canada focused on two principal areas: the development of inter-regional

trade flows and the regionalization of production. These are described next.

2. ME#EIL—LT—H

16.30 X OHHEEERRITHTE Th 0 | PEXEMDZEDEFEY OFE K O
ANEHREICRBT 2 2L TE D, LZEWIZ DL OICE DEREIZL > TE
ESNFF, 20— —ZLoTRASNGED, EFKLOHHOFE T,
K PERE MR (NAICS) 1TH-3< 230 pEHEZ LT, 490 OEFEY KO 278
DERMIEBR ORI EIN TN D, LFREEND -

- 100 OFE KB 7 V—7

- HA S OV A DB [E B E AR D 54 DFEZE T V—T"

- B DOMRE EEARTERLD 54 DEET V—T"

- FNEII PE DFRE EEATCRL D 54 DFEE T V—T"

- ZOOWMEEED 7 —

- BUN R OSRFZE R IEE R A (NPISH) OO IL> D535
- B A D IO D4HE

16.31 A F# Tk, HIEEEIL 10 O, Z2DUEMN K N—2>DIRROE 75> 5
725 14 OHIIRICHO W TIER STV A,

16.32 U FHEHRIE, B & U231 2 BEE R OMEE 2RISR G T 572
D, ZOOFEERGEIIER Lz MR OIG| 7 v — OB KON, APED I
Witk ThH s, LT, ZRHIZOWTHAT 5,

943




(a) Inter-regional trade flows

16.33 The accounting framework of the inter-regional (or inter-provincial, as they are
known in Canada) SUTs is an extension of the framework of the National SUTs. It
consists of two sets of tables:

» SUTs for each region; and

* an inter-regional trade flows table.

16.34 The format of a regional SUTs differs from that of a national table in one essential
aspect. The final expenditure categories include regional import and regional export
columns, in addition to foreign export and foreign import columns of the national tables.

This is represented in Table 16.1.

(a) HuIB D ERE| 7 O —
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Table 16.1 SUTs framework for inter-regional SUTs

& 16.1 MO HBERARDO I L—LT—S

16.35 The inter-regional trade flow tables provide a further regional breakdown for each
column of regional export and import. This is a matrix which identifies the exporting and

importing regions for each product. The data sources used in developing the flows are:

* Annual Survey of Manufacturers (destination of shipments);

* Annual Wholesale Survey (origin and destination);

» Surveys on transportation origin and destination;

* Surveys on destination of services data from business services; and

* Travel Survey of the Residents of Canada.
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16.36 Trade flows are conceptually reflected by the sale of products from one region
(or abroad) to another.

Exports originate from a region if the goods or services are produced or withdrawn from
inventories of an establishment in the region. The region of export or import refers to
the ultimate region of origin and destination rather than the port of landing or the
regions where goods are shipped. A regional export also occurs when goods and
services are purchased within a region by non-residents, for example, hotel
accommodation, meals or entertainment. Similarly, imports are defined if the goods or
services are destined for the region’s current expenditure or capital expenditure, used
as intermediate inputs by establishments in the region or make up additions to
inventories. Goods shipped into a region but destined for another region do not

constitute imports.
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(b) Valuation

16.37 Trade flows of goods are valued at basic prices. By this definition, the valuation
of a good excludes all costs associated with transportation, distributive trade
(wholesale and retail) mark-ups as well as taxes on products. This method of valuation
is preferable to purchasers’ prices, since it more accurately measures the value of
trade flows of goods and services by permitting the decomposition of purchasers’ price

into its separate costs.

(b) E¥ffi
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16.38 To illustrate this point, take a good produced in Quebec purchased by a
wholesaler in Ontario and subsequently sold to a customer in Alberta via a retailer. A
Manitoba trucker transports the good from Quebec to Alberta. As a final consumer,
Alberta is importing from three provinces: Quebec, Ontario and Manitoba. The basic
price value of the good is an import from Quebec, the wholesale mark-up is an import
from Ontario, while the transportation service is an import from Manitoba. The retail
margin is Alberta’s own production and hence, there is no inter-provincial trade flow
generated. If the trade flows were valued at purchasers’ prices for the above example,
this could only be represented as a single trade flow from Quebec to Alberta, and the

activity occurring in Ontario and Manitoba would not be shown.
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(c) Accounting Identities

16.39 The principal accounting identities used in the derivation of inter-regional and
international trade flows of goods and services are described below.

16.40 In each province and for each product, the total domestic supply must equal the
sum of sales to the rest of the world (international exports), sales to other provinces
(inter-regional exports), and sales to its own region. Total domestic supply is defined as
the value of production plus shipments out of the inventories of producers, wholesalers
and retailers. Estimates of the total domestic supply originate with the regional SUTs.
Each side of the identity (whether trade flows or components of total domestic supply)

is often measured from different data sources.

(c) BIERNDEEX
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16.41 In each province and for each product, the total domestic use must equal the
sum of purchases from the rest of the world (international imports), purchases from
other provinces (inter-provincial imports), and purchases from its own province. Total
domestic use is equal to final domestic use plus intermediate domestic use (inputs into
the production process) plus additions to inventories of producers, wholesalers and
retailers. Again, estimates of the total domestic use originate with the regional SUTs.
Each side of the identity (whether trade flows or components of total domestic use) is

often measured from different data sources.

16.42 In each region and for each product, the total domestic supply minus total
domestic use equals total exports minus total imports. This yields a measure of net

trade by province and by product.

16.43 For each product, the sum of international exports and imports by region are
identical to their national counterparts.
16.44 For each product, inter-regional exports and imports are the same when

summed over all provinces since one region’s exports must be another region’s

imports.

16.45 For each product, the sum for all regions’ total domestic supply and use,
combined with foreign supply and use equal the national values of total supply and total

use.
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16.46 Goods purchased outside Canada and re-exported to the rest of the world are
not part of the regional identities. They are recorded as a separate element, as a trade

flow from rest of world to outside Canada.

16.47 The above identities collectively form an accounting framework for adjusting
source data, filling data gaps and analysing the quality and consistency of trade flow
estimates. They are particularly important because although several sources exist that
indicate trade flows, they are often not adequate for developing a complete matrix of

inter-regional trade flows.

16.48 It is worth noting, that surveys on destinations are very unusual and difficult to
undertake. However, it is essential to include wholesale trade to be able to follow
deliveries. Chile is another country that undertakes similar surveys for their five-yearly

benchmark SUTs.

16.49 The rectangular framework allows the trade flow pattern obtained from the
sources mentioned to be prorated iteratively, for example, using the RAS technique to
the domestic supply and domestic use control totals originating from the provincial
SUTs. This is done with respect to the above identities for each product at the highest

level of detail possible, the 490 products.
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16.50 Table 16.2 presents the accounting framework and identities reviewed and also a
summary of the total of all inter-regional and international trade flows for the year 2010.
There is a similar table for each of the 490 products where all of the above mentioned

accounting identities are in place.

16.50 £ 16.2 1% FIRINAEET L —L T —7 FOERZE LT, 2010 4D
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Table 16.2 Inter-regional and international trade flows by province and territory,

2010 ($ millions)

& 16.2 2010 £, MR UEMEOMBMEUVBHEEDIREGI 70— (Bifi :
BA FL)

16.51 The numbers along each row, except those on the diagonal, represent the
exports of the province or territory identified at the head of the row toward the other
provinces or territories and the rest of the world.

The last number along a row represents the total domestic supply of the exporting

region. Total domestic supply estimates are derived from the regional SUTs.

16.52 The numbers down each column, except those on the diagonal, represent the
imports of the region identified at the top of the column from other regions and the rest
of the world. The last number at the bottom of a column represents the total domestic
use of the importing region. Total domestic use estimates are derived from the regional

SUTs.

16.53 The estimates along the diagonal represent the value of the goods produced and
consumed within the same region. The estimate on the diagonal at the “world”

intersection represents goods imported from outside Canada and re-exported to the
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rest of the world. These re-exported international imports have been excluded from

both international imports and exports of all regions.

16.54 Note that since one region’s exports forms another region’s imports, the Canada
total of inter-regional exports is equal to total inter-regional imports. Finally, the number
on the diagonal at the intersection of the total supply column and total use row

represents Canada’s total supply or use from both domestic and foreign sources.

16.55 As the trade flows are derived in a fully balanced set of provincial SUTs, whereby
the supply/use constraints are derived from these tables, changes in trade flows are
often traced to changes in these supply and use constraints. Furthermore, these
constraints yield net trade estimates which provide reliable constraints for the

derivation of provincial trade flows.
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(d) Conceptual issues involved in regionalization of economic accounts

16.56 2008 SNA paragraph 18.47 identifies three types of institutional units that require
different treatments in regionalization of accounts:

* regional units;

» multi-regional units; and

« national units.

(d) ¥EFBEOHIBELIZH S BN RE
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16.57 Multi-regional units have their centre of predominant economic interest in more
than one region.

National units such as national governments have a centre of predominant economic
interest that is not located geographically, not even in the sense of a multi-regional
location. When regional source data is available, a bottom-up-approach is applied
where the sum of (actual) provincial data becomes the national total. This is done for all
goods-producing industries, distributive trade and several service industries. In cases
where there is no detailed regional data, the approach used is generally top-down
where national estimates are allocated to regions based on industry-specific
methodologies. Starting with the 1997 reference year, when regional surveys and other
sources came on stream, the top-down approach is used in only a few areas in the

Canadian I-O Accounts.

16.58 The accounting framework was developed to effectively integrate national and
regional concepts and conventions. The accounting framework incorporated the
following conventions which are further described in the next sections:

* an extra-region that contains foreign production such as embassies and armed forces
abroad.

» consistent and economically meaningful treatment for the head offices for
multi-regional corporations.

* regionalization of central government expenditures, construction projects, and the

output of the air transportation industry.
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« treatments for regionalization of (multi-regional) financial services such as banking

and insurance.

CHRATREORRZED X O 7 (M) @il — B A DRSO IRY #u

(e) Spatial boundary: extra-regional foreign production

16.59 Developing regional accounts in an existing national framework encounters
certain economic activities that properly belong in the national jurisdiction but not in any
specific region. Examples include embassies, armed forces stationed abroad and
activities relating to off-shore oil and gas extraction. With off-shore activities in relation
to Canada, these do not pose a regionalization problem as, under the constitution,
each province and territory has their respective jurisdiction over off-shore resources.
The activities of embassies and armed forces stationed abroad, however do not take
place within the spatial boundary of a province or territory, and, although part of
national GDP, they have no economic impact on the region where the main
responsibility centre is located. Rather than allocating activity across regions and
thereby distorting GDP, a fourteenth region was created to accommodate such

activities.
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(f) Head offices

16.60 Head offices and other ancillary units, like warehouses, serve all establishments
that make up an enterprise. They often undertake significant expenditure on behalf of
their establishments by, for example, purchasing data processing services delivered to
constituent establishments or incurring costs that benefit them indirectly such as wages
of managers, advertising services, etc. Head offices typically do not receive

corresponding revenue from their establishments for these services.
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16.61 The problem of multi-establishment head offices and ancillary units has two key

dimensions:classification and allocation.

16.62 “If an establishment undertaking purely ancillary activities is statistically
observable, in that separate accounts for the production it undertakes are readily
available, or if it is in a geographically different location

from the establishments it serves, it may be desirable and useful to consider it as a
separate unit and allocate it to the industrial classification corresponding to its principal

activity.” (2008 SNA, paragraph 5.41)

16.63 This treatment ensures that GVA generated by head offices is recognised in the
region of the head office. If the head office expenses were allocated to all constituent
establishments in different regions, the head office would be effectively “moved” to
other regions. Consequently, the actual host region’s GVA, and in turn GDP, would be

reduced or understated while those of other regions would be overstated.

16.64 In order to preserve the GVA and GDP associated with the head office in the
region of its actual residence, the treatment adopted in the Canadian accounts is to
impute an output for the services provided by head office equal to the sum of their own

intermediate expenses plus compensation of employees that staff the head office. In
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addition to these costs, a consumption of fixed capital component may be added to the
imputation of output when adequate data is available. However, this is not done in the
Canadian accounts. The output of the head office is then shown as a purchased input

of all establishments in all industries and regions served by the head office.

16.65 Up to the 2014 reference year, the Canadian accounts do not include a separate
head office industry.
Outputs, inputs and GVA relating to head offices and ancillary units are classified to the

industry of their primary establishment.
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(g) Output of central government

16.66 The output of central government and local government services is defined as
the sum of the costs incurred in producing the services. The costs consist of
intermediate inputs, compensation of employees, consumption of fixed capital, and
other taxes less subsidies on production (see 2008 SNA paragraph 6.94).

Canada’s system of government consists of three main levels: federal, provincial or
territorial, and municipal. The last two levels of government do not present
regionalization problems because their services are limited to the geographic

boundaries of a single region.
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16.67 Activities of the central or federal government are undertaken on behalf of all
residents of Canada in all regions. As such, the federal government is a resident of all
regions. In the allocation of federal government expenditures, the central conceptual
question is where the goods and services are used in order to produce the government
output. The convention adopted for this purpose is that production occurs in the region
where transactions occur such as where wages and salaries are paid, intermediate
inputs are used and physical capital is consumed. This criterion is more relevant for
National Accounts because it is the impact of federal government activity on the
regional economy that is most relevant for measuring production and in presenting
regional policy choices. When the region where services are consumed is not
identifiable, a treatment is used to approximate the actual flow of goods and services.
For example, the expenditure related to a coast guard vessel which patrols several

provinces are assigned to the province of the home port of the vessel.

16.68 Another criterion considered but not implemented in the Canadian accounts calls
for the allocation of federal government revenues and expenditures on the basis of
benefits received by each region. Based on this “service benefit criterion” federal
expenditures would be allocated on a per capita basis regardless of the regions in
which expenditures are incurred. This criterion assumes federal expenditures generate

services benefitting every Canadian.
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(h) Taxes
16.69 In Canada, taxes on production are predominantly collected by local and
provincial governments. Activities of these governments fall completely within

boundaries of regions and present no regionalization problems.

16.70 Taxes on products are levied by all three levels of government: federal, provincial
and municipal. Only federal taxes applicable to, and collected in, all provinces and
territories present a regionalization issue. The federal government exacts a number of
consumption taxes on goods and services, the largest of which are the Goods and
Services Tax (GST), fuel tax, and federal excise taxes such as the sales tax on
tobacco. These taxes on products are allocated to regions where taxable products are
consumed as an intermediate use or purchased by final use categories. Similarly, other
federal product taxes such as excise duties, excise taxes and import duties are

distributed based on the regional consumption of the relevant products.
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(i) Construction

16.71 In the Canadian I-O Accounts, construction is defined as the activity of putting in
place buildings and structures by specialised trades managed by general contractors.
Activity by construction contractors and by industries and governments on their
own-account are combined into a single industry group. This treatment was adopted
due to data limitations, since values of materials and services are not available
separately for construction contractors and own-account producers. It is preferable to

assign an input product such as readymix concrete, for example, to a total construction
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activity than to distribute it among contract and own-account producers. This implies a
shift of materials and labour compensation from industries undertaking own-account

construction to the construction industry.

16.72 Construction is broken down into eight structural types, residential construction,
non-residential building construction, transportation engineering construction, oil and
gas engineering construction, electric power engineering construction, communication
engineering construction, other engineering construction and repair construction. Each
structural type is treated as an industry with outputs, intermediate inputs and GVA
components. Hence, the sub-contractor’s sales of special trades to general contractors
are netted-out of production and intermediate inputs, materials, services and primary

factors are routed directly to the construction industry.

16.73 Following this concept of construction, the GVA generated belongs in the region
where the structure is put into place, regardless of the residency of the contractor or its
labour force.When regional boundaries are crossed by contractors, a notional
establishment is created that employs the labour and capital dedicated to the project in

the region where the work is put in place.
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()) Air transportation

16.74 In Canada, there are very few dominant players in the air transportation industry,
so at the provincial level, data sources show an over-representation of revenue in
provinces where the national air carriers have their corporate head offices located.
Therefore, the revenue from these sources is not very amenable for use in
regionalization of the output. Other data is available on revenue by province but this
data is based on the point of sale, which does not represent production as much as it
does consumption. Although data is also available on origin and destination of
passengers, these do not include the intermediate steps of the journeys. Given the
limitations of the available datasets, it was decided to distribute the national output of
this industry over provinces using GVA by province. The provincial distribution of
compensation of employees is obtained from personal income tax data. Gross
operating surplus is allocated provincially based on consumption of fixed capital data

by province.
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(k) Financial institutions

16.75 The regional distribution of financial institutions presents unique problems that
involve both conceptual issues on the nature of production and measurement
challenges that are the subject of current debate in many countries. The CSMA has
determined approaches to regionalise statistics on financial services taking into

account currently employed national concepts and conventions.
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Banks and other deposit accepting credit intermediaries

16.76 These institutions are legally chartered to accept deposits, and produce two
distinct products: FISIM and other (explicit, fee-for-service) financial services. With
regards to the regional allocation of FISIM, output is produced whether a lender loans
funds to a bank or a borrower receives funds from a bank. Each type of transaction
comprises a component of FISIM. Using this concept of output, production in the
regions will vary depending on how much borrowing and lending activity takes place in
each region, with some regions potentially showing flows of net lending and others
showing net borrowing from other regions. This is consistent with the notion of
intermediation service underlying the SNA concept, where production is deemed to
occur when funds are either borrowed or lent out. The CSMA uses a provincial
distribution of assets and liabilities that has some detail to allocate the FISIM by sector
across the provinces. Output of FISIM by province is then calculated as the sum of the

allocated national sectoral FISIM using the closest available proxy of loan or deposit.

The second product of deposit accepting institutions is financial services for which
explicit fees are charged. Regional estimates for the output of these products present
no conceptual problems, although a number of practical difficulties and data gaps
remain. For instance, as fee incomes are not reported by region, total fees at the
national level must be allocated to regions. Average levels of assets and liabilities by
region are used as a guide to allocate fees that relate to each type of asset or liability,

for example, the amounts held in cheque accounts is used to allocate fees earned from
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managing cheque accounts. Wages by province are used for fee types that do not have

a logical asset or liability associated with them.

Life and non-life insurance

16.77 Like other financial services, underwriters of life insurance and non-life insurance
tend to be located in one region, whereas their clients and regional networks are
dispersed across all regions. Since the most crucial part of insurance provision is risk
management through risk pooling and re-insurance, there is a compelling argument
that the security offered by an insurance policy is a product of risk pooling. Accordingly,
the regional location of insurance production is taken to be that of the head office
province. However, the network that distributes and delivers these services is located
across all regions. In relation to these regional operations, the insurer incurs wages
and salaries, commissions paid to sales staff, other intermediate expenses, and
depreciation of physical capital located at their regional offices. A part of total output of
insurance is therefore produced by its regional operations and must be allocated
accordingly. Wages by province are used to do this allocation, as this is the most
reliable data by province available. A direct consequence of this concept of production
is that production and consumption of services are geographically separated and
generate interregional flows of payment between the producing and consuming

regions.
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Investment brokers

16.78 There are two distinct services offered by investment brokers. Firstly, brokerage
services, consisting of purchase and sale of publicly traded financial assets such as
bonds, equities, etc. are provided to clients.

While they may interact with their clients through their network of local offices located in
the regions, brokers provide these services by executing trades at their head office
locations. Trades are executed at exchanges or through the electronic trading networks
and electronic settlement infrastructure owned and operated by brokerage houses.
Clearly, there is some production taking place in the head office province where either
the virtual or the physical exchanges follow client instructions and transact their trade.
Secondly, these services are sometimes combined with provision of financial advice to
clients in their region of residence. There are wages, salaries and commissions
corresponding to the services provided in regions. These services are produced and
consumed in the same region, while that part of the service that relates to trade
execution is produced in the head office province and consumed in the province of
residence of the client. Since no adequate data exists on transactions by province of
residence of clients, the cost of these services are presently allocated to provinces

using proxies relating to investment income.

BEMNEE

16.78 FEMNEFICLY, “OORHRY—EAMRES D, F—IC,
BRI B, RO/ X 5 2 GEEEO AR TR 5 HE MBS T
b5,

AT, B L OV B0 1T, A HURIT T 2 MU R T 458 L TiT 5
1259 I, — & A ORI ARFHER TG 217 2 LIc k> ThEN S,
BEIE, BEIFTCIbR A ML, AR LER T 2B TR %y kU
— 7 BB TR O A8 L TIN5, 115200, AMOFTERKTY
EPENAELTE Y, 2 2T, % ORI - THARD XTWERI R0 ) T
D BT, BEIME S, B0, ThbOF—ER LT, BT

MW DFEIIKT LERAT R A2 R 52005, G LT,
Ml CRAL S N D T — B RIS D FEE B 0508, Thb D —E A

(T, A CHHRCARE, BRSNS, —. BEIBEO Y — 2 1d, ARtEOFTE
T HINTHEES, BEDEET HINTHESND, BENEET DIMNEO+
SIEBIT =2 B enicd BUE, T 60— RICETHEAIL, HEIL
ORI A BB L >oFINTE Y S5,

Open-end investment (mutual) funds
16.79 In Canada, members of the public can purchase units of mutual funds, which in
turn invest their funds in a wide-range of financial assets. The funds contract out the

portfolio management to asset management companies, and purchase professional
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services to manage affairs and conform to regulatory requirements.

These fees are known collectively as management and administrative expenses and
are usually expressed as a ratio to the net asset value of the fund (management
expense ratio or MER) and represent the output of the mutual fund. The money
managers and other professional services firms are located in all regions of the
country, so output does not coincide with the location of the mutual fund. However,
since the money management company is most often the fund sponsor, the regional
location of the investment manager and fund tend to coincide. A practical way to
regionally allocate output is therefore to use the fund location. A secondary expense
(and output) associated with purchase of mutual fund units is incurred because
companies sponsoring a fund, that is, marketing and distributing units of the fund, often
charge a fee or “load” against the fund to compensate their licensed sales forces and
financial advisors who recommend the fund. Such sales charges related to mutual
funds are allocated to regions using data on labour compensation by region. The
geographic location of the consumption of MER is straightforward because it depends
on the region where the beneficiaries or investors are located. Since no data is
available on the regional residence of funds’ beneficiaries, household expenditure on
mutual funds services is allocated to regions using proxies related to investment
income. Consequently, there will be inter-provincial exports of these services from
those regions where money management is concentrated and imports of services into

other regions.
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3. Lessons learned and future directions

(a) Role in Canadian SNA

16.80 The Canadian regional SUTs are at the core of the CSMA, serving as a statistical
audit for consistency, integrity and comprehensiveness. The SUTs framework enforces
coherence across programmes, with the SUTs functioning as a benchmark for
integrated CSMA programmes, including the income approach and expenditure
approach to measuring GDP, GDP by industry and provincial labour productivity. The
detailed SUTs also enable estimation of regional trade flows up to the latest reference
year, which in turn allows for the estimation of inter-regional trade flows in the current

period using a projected SUTs approach.

16.81 In order to assure quality across the integrated CSMA programmes, annual
reconciliation processes are held between the various internal stakeholders in
Statistics Canada. This enables important feedback on national estimates including
feedback to survey partners producing source data. Work-in-progress quality reviews
with provincial government statistical counterparts are also integrated into the annual

cycle and provide additional quality checks.

16.82 In addition to the benchmarking and quality assurance role, the availability of
regional SUTs has enabled Statistics Canada to maintain provincial 1-O models and
analytical Statistics Canada therefore offers custom,

products. client-specified

economic impact simulations to clients on a cost-recovery basis. There is an increasing
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appetite to undertake this work to understand regional impacts of infrastructure
projects, for example, in the oil and gas industry. Specialised analyses are also
undertaken for key clients such as the simulation of the impact of tax policy
alternatives. The tables are also used in experimental work to develop, for example,
estimates of sub-regional GDP for municipalities and provincial multi-factor productivity.
Statistics Canada also offers regular regional workshops to educate potential users

about these models and analytical products.
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(b) Challenges
16.83 The production of detailed annual regional SUTs adds significantly to the cost
and operational complexity of the statistical programme and comes with a range of

other important challenges in the Canadian context, summarised below.
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Heightened scrutiny of data

16.84 Since the data are used to allocate tax revenue across provincial governments
(similar theme in the EU, where National Accounts data are used to determine Member
States’ monetary contributions to the EU) and equalise fiscal capacity across provinces
via fiscal arrangements, they are subject to a great deal of scrutiny at the detailed
product level. Tax outputs are key deliverables and quality must be maintained at a
very detailed level. This accountability limits the flexibility to use approximate modelling
top-down techniques in estimation and favours direct compilation from source data so

that estimates are transparent and justifiable.
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Confidentiality
16.85 The broad use of detailed data presents challenges in terms of confidentiality

suppressions. Efforts need to be made to develop a confidentiality mask to minimise
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(c) Costs (c) &R

16.86 While deemed to be worth the investment, Canadian regional SUTs are costly to
maintain. There are approximately 50 staff involved in the I-O programme within the
CSMA (this is unusually high but indicates the high priority attached to this work and its
impact). There is additionally a very important investment to collect the source data
required to build the estimates. In a recent “modernization”, the industry and product
classifications were streamlined. Detail that was considered no longer relevant was
eliminated and new detail added in areas of growing economic importance, for

example, services industries and oil and gas.

16.86 WEIMHT D EEZLND L OO, B & Ok a2 MR 5
T=DITITBE AR D )%, CSMA OHTH 50 4 DRKE N AFEHN 71 7T M2
DoTWD (ZHIEDR Y RAKEN, ZOEEROZENR G 2 2 BOEE
JERZ AN L 2R LTND), ST, HRHCHAW D ERT — % 2 IUET 5
OV ICHERRE DM TOND, FiED k) T, FEEROERE
YOI STz, HITPBEMEMR O & B 2 B DM IEBRA S du, %
BB ZEMEDHE L T D B OW I IS B 2B &7z, #lxix,
—EREROAM « TADHETH D,

(d) Operational complexity

16.87 Maintaining a complex and detailed integrated programme involves coordinating
a series of reconciliation and feedback processes on an annual cycle. It also implies
constant active interaction with partners across a broad spectrum of sources to ensure

data requirements are met. It is particularly challenging in periods of downsizing and

(d) EEHTEE

16.87 HAWTHMZ, A SN v s T LE, —FRM T, —HEofiE %
FLOT A= NNy I TH@MBENED, DL, T2 RN ERM AT LT
WD Z L ERAET B0, IR T — 4 V) — AT 0 i & EBIRICE
IRV BT 52 ENNIEIZ LN R D, BREHIIC XD B A BITHIKY
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constrained resources to maintain quality of outputs.

PN DL, HERHREROE ZHERF 425 2 L ITRFCEE LV,

(e) Historical continuity

16.88 This is particularly an issue when historical revisions are undertaken. In the
CSMA, the last “big-bang” historical revision was undertaken in 2012 with the
introduction of 2008 SNA. This involved a lengthy and complex decision-making
process and for cost-benefit reasons it was not possible to recompile the tables back in
time. It was therefore decided to undertake a back-casting exercise using a modelled
approach for analytical purposes, implemented over time as capacity constraints
allowed. The CSMA is moving to a new approach of more frequent, smaller scale
revisions across all programmes. A new mechanism is therefore needed to assure

coherence in the historical period that is feasible to maintain on an on-going basis.

(e) BFRFIDERE

RERSIOERFNE L, MEDRFFOEEELT O HE. FHIRELE 2D,
CSMA IZBITDI|RHBED T8y 780 ) hOWMEDOUHEIL, 2008 SNA 2NEA i
7z 2012 FTH D, ZOBHEF, B TEMRRERREZR TfThi, &
DT, MBI > TEREBERT D2 LT RARETH o2, Ehlk, o
HIDOET VL 722 FIEZHOCTRENSBUEZ TRIT 5 HiEE & 52 &0
B S HL, FEE 2 DT CRIIOH D & EICE STz, CSMA X, TR T L4
KizbhH=b ., LB LDV AR SE CTHEEIT O H LD FiE~
BATLoodb D, T, BERAZEEFNPSHO T CoO—EA i 5 2 &
ZBUEEAITIE T2 LGB LWMERA R LETH D,

S =

16. 88 179

966




*

Table 16.1 SUTs framework for inter-regional SUTs

National
Produ Indu: Final uses
Agriculture, Oires and Agriculture, | Minlng and Fimal Gross Exports ta | Imports Tatal
forestry, atc. |minerals: ate. Services |foresiry, &te. | quarrying . Cerviees | Consur ERpits ROW fram ROW
formation
Agriculture, forestry, ebe.
v |Ores and minerals; ete.
=
B
5 Services
Agrculture, forestry, abe
“
# |Mining and quarrying
@
2
o
= |Services
Gross value added GhP
Tota:
Zero by definitian
| Region 2
Region 1
Products Industries Final uses Tatal
Agriculture | Ores and . Agriculture Mining and | | Final Gross Exports Imports  |Exports to ::-I:_'_-I;IJ.
METVICER . B oL capital to ROW  |from ROW |Other =
forestry, abe. |minerals; etc. Forastry, etc, |quarrying Cansumption Other
! ormatian Regions o
egiong

Fugriculture, forestry, efc,
[Ores and rminerals; ete

[Gervices

fgriculture, forastry, afc
ining and quarrying

parvices

fGross

value sdded

otal

[ eero v dermon
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Table 16.2 Inter-regional and international trade flows by province and territory, 2010 ($ millions)

=2 millions
Destination Exports |Exporis
. . . . . N.W.. . GD-,-t_l Supply to ROW | to other

S ML PEIL NS5  NB Que. Ont. Man.  Sask. Alta. BC. ¥T. T Mvt. sor World regions
ML 31678 78 946 1949 2103 1,351 328 56 314 108 3 16 7 10,959 49 897 10,859 7,239
PEL 20 7,241 273 275 183 369 21 19 54 a0 0 ] ] 927 9,483 8271 1,315
N.S. 870 377 55273 1325 1,587 2,170 220 159 592 461 g 7 28 ] 6,354 69,461 B354 7,834
N.B. 959 S8E 1,663 44450 3852 1,853 265 1086 874 347 11 43 17 12,377 7,404 12,377| 10,577
Que. 1,597 339 2453 3116 | 498,869 38721 2,317 1,792 7,696 6,001 78 316 246 19 78,083 641,643 78,083| 64,692
ont. 3,260 829 5394 4722 40717 958738 8,083 6267 24535 18,364 305 G09 408 224 186,975| 1,25945( |186,973| 113,737
Man. 112 35 211 182 2,152 6,235  T7B,824 1,880 2811 1,686 25 72 29 0 12,909 105,163 12,809) 15,430
Sask. 38 27 102 128 1,016 5,736 2254 B2644 5142 1,621 15 42 27 0 26,130 124,923 26,130 16,148
Alta. 683 92 750 743 5543 19,861 5409 11,658 373,317 15453 313 811 332 0 79807 514,779 79,807 61,6535
B.C. 287 87 671 577 5014 10451 1,603 1966 13089 301484 402 282 168 0 41,527 arreng | 41,527 34,588
YT. 2 ] 4 4 22 133 7 9 38 92 3511 23 8 ] 313 4,164 33 34
NWT. 9 1 10 4 111 59 23 28 133 87 17 5999 &5 2122 9,286 2,122 1,166
Mvt. 5 ] 9 2 50 387 11 7 33 12 1 31 3378 21 3,945 Py 548
Abroad i} (1] 1] 0 0 9 i} i} i} o 0 1] 1,374 1 1,384 1 8
World 7997 973 10,369 14605 13746 214299 13746 14420 60944 49740 396 B46 287 528 24708 514817 | 24.708
Demand 47607 10,665 78,128 72,083 662,178 1,260,971 111,109 121,010 489573 395493 5086 9127 5018 2,146 483213 3753407 |458,505(335,308
Imports
fromROW | 7,997 973 10,369 14605 100,959 214299 13746 14420 60944 49740 396 B46 287 528 2470D8| 514817
Imports
from other
regions 7,932 2451 12486 13027 62350 87,934 20,533 23946 55312 44269 1,179 2283 1,355 244 335,308
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F£16.2 2010 &£, MR UEMNBOMBMEVBNEEORSI T 0— (B : BA FIL)

T N
[l el

fia Hh 8
~ &
H

10,959
927
5.354
12,377
78,083
186,975
12,909
26,130
79,807
41,527
313

2,122

7.250
1,315
7.834
10,577
84 592
113,737
15,430
16,148
81,855
34 598
341
1,168
548

9

335,308

e
YT. NW. Nt Govt i
st b NLA PELM NSH NBM Quedtl Ont  Mand Saski Amad  BCH . o a0 0 B
ML 31,678 78 946 1,948 2103 1,351 328 56 314 108 16 7 10,958 49,897
P.E.I M 90 | 7,241 273 275 183 369 21 19 54 30 0 0 0 927 9,453
NS4 870 377 55273 1,325 1,587 2,470 220 159 592 461 37 28 0 6354 69,461
N.B.JH 959 586 1,663 44450 3,852 1,853 265 106 874 347 11 43 17 12,377 67,404
Que. M 1597 339 2453 3,116 498,869 38721 2317 1,792 7,696 6001 78 316 246 19 78083 | 641,643
ont. M 3280 829 5394 4722 40717 958738 8083 6267 24535 18364 305 609 408 224 186,975 1,259.450
Man. 4] 112 35 211 182 2152 6235 76,824 1880 2811 1686 25 72 29 0 12909 | 105,163
Sask.H] 38 27 102 128 1,016 5736 2254 82644 5142 1621 15 42 27 0 26130 | 124,923
Alta.JH 683 g2 750 743 5543 19861 5409 11,658 373317 15459 313 811 332 0 79,807 | 514779
B.C.H 287 87 671 577 5014 10451 1603 1966 13,089 301484 402 282 168 0 41527 | 377609
YT 284 2 0 4 4 22 133 7 g 38 g2 3511 23 6 0 313 4,164
NWTHEH| 9 1 10 4 111 559 23 28 133 87 17 5999 &5 2,122 9,284
Nt 2 5 0 g 2 50 387 11 7 33 12 1 31 3,376 21 3,949
Abroad 0 0 0 0 0 g 0 0 0 0 0 0 1374 1 1,384
o 7997 973 10,369 14,605 13746 214299 13746 14420 60,944 49740 396 846 287 526 24708 | 514,817
nE 47,607 10665 78,128 72,083 662,178 1260,971 111,109 121010 489,573 395493 5086 9127 5018 2146 483213 3,753,407
HAD DO
A 7,997 973 10,369 14,605 100,959 214,299 13746 14,420 60,944 49740 396 846 287 528 24708| 514,817
At fsk A
mEEA
7,932 2451 12486 13,027 62,350 87,934 20,539 23,946 55312 44269 1,179 2,283 1,355 244 335,308
H+ 4 2010
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