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Scottish Input-Output Tables: Methodology Guide

This document describes the methodology employed and data sources used for the construction
of the Scottish Government Supply and Use Tables and Analytical Input-Output tables.

At the request of the Chief Statistician, the UK Statistics Authority (UKSA) has re-designated the
Scottish Input-Output Tables from National Statistics to Official Statistics. This brings us in line
with the UK Input-Output Table re-designation detailed in UKSA Assessment Report 3003. The
report determined that the UK Tables should not carry the National Statistics designation,
primarily because a key data source (the Purchases Inquiry) needs to be brought up to date. Our
reliance on the same data led us to request that our Tables should also be re-designated. The
correspondence between the Chief Statistician and the UK Statistics Authority is published on
the UKSA correspondence pages*.

Official statistics are produced by professionally independent statistical staff — more information
on the standards of official statistics in Scotland can be accessed on the Scottish Government
Statistics website®.
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An Overview of the Supply and Use Tables (SUTs)

A modern open economy like that of Scotland engages in four basic economic activities:

e Production involves industries producing goods and services (products)

e Consumption represents purchases of products by both industries and domestic final users
comprising mainly households and Central and Local Government

e Accumulation involves all capital transactions including all fixed investment expenditure and
stock change

e Trade involves imports from, and exports to, the rest of the UK (RUK) and the rest of the
world (RoW).

Measurement of these four activities are captured in the Input-Output framework. The resulting

input-output tables and multipliers for Scotland serve a number of purposes, all of which
contribute in different ways to understanding the Scottish economy.

The Supply Table

In broad terms, the output and supply table allows the user an appreciation of the absolute
monetary values of each industry's output for a given calendar year. Additionally, and possibly
more importantly, this table also presents the relationships between the output of products and
the output of industries - e.g. key statistics are produced on the extent of diversification within
industries and the extent of competition between industries producing the same product.

The Use Table

The combined use matrix shows the consumption of products (goods and services) and primary
inputs, in terms of combined domestic and imported products, used in each industry's production
process and, in doing so, presents a comprehensive description of the domestic production
functions of Scottish industries. This table also gives detailed purchasing information by final
consumers.

Supply and Use Tables framework — basic structure
(adapted from ONS I-O Analyses 2006 edition®)

Supply Table Use Table
INDUSTRY INDUSTRY FINAL USE (at purchasers' prices)
[2]
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TOTAL OUTPUT Total intermediate use
Taxes (Iess. subsidies) on production GVA at basic prices
Compensation of employees (Primary inputs)
FCe - final consumption expenditure Gross operating surplus y
NPISH - Non-profit institutions serving households TOTAL OUTPUT (Inputs)

6 Office for National Statistics (ONS), United Kingdom Input-Output Analyses, 2006 Edition (Mahajan, S):
www.ons.gov.uk/ons/qguide-method/method-quality/specific/economy/input-output--uk-national-accounts/archive-data/uk-input-

output-analyses--2006-edition.pdf




The Supply Table

The primary purpose of the Supply Table is to show the products produced by each industry in
Scotland along with the supply of products including imports. The distinction between industries
and products is important; individual firms and organisations are classified according to the
products they make. If they produce more than one product, they are classified according to

whichever product accounts for the largest component part of their output in value terms .

Each

industry produces what is termed to be its principal product (shown in the diagonal elements in
the table) and many industries also produce a range of other products referred to as secondary

production (shown in the off-diagonal cells) or by-products.

The table below shows the main elements of the Supply Table for Scotland for 2020 (the off-
diagonal elements are suppressed to prevent disclosure). The supply of products is presented in
the rows while the columns show the industries responsible for the output of these products. This
table is an aggregate version of the full Supply Table, which shows the output of each of the 98
[-O industry groups by each of the 98 I-O product groups. The full Supply Table is not published
due to the disclosive nature of the data. However, some information about the levels of supply
and market share of each of the 98 industries is available, in summary form, in the Supply Table

(available in the downloads section of the Input-Output website?).

The Supply Table also demonstrates the transition from total domestic supply of products at basic
prices to total supply at purchasers' prices through the addition of distributors’ trading margins
and taxes less subsidies on products. The transition from domestic output to total supply is made

by the addition of imports and their related taxes and margins.

Aggregate Supply Table 2020

. . ' . T
(Output at Basic Prices and Supply at Purchasers' Prices) £millions
Industry domestic supply at basic prices

> 3 S

s £ s &5 @ g § 0

s £ o > 2 2 5% 2 ®s £ 2 2 v

€ 8 £ g % s = 8fF Bo 3% ze & 3 2 g .8, 423

o o = 3 z = So ¢5§ -8 SO © 9 = 8 I 8 S 2,0 aa

3o & 3 @ S =c 52 Te 9O 1] & 5 =3 2 L2t §85 S<c

=B o 8 > 3 2 325 8 E 5 9o R 1] ] ° £ € 2o 228 28,

3z 2 El = 5} 3 £2 9oFf cs 88 o3 5 ] ™ S 22 832 558

g2 ¢ § & § & 88 §8 gt §8 58 £ § % % G5 §2° fag
Product <o s = i = O 0% rFx L a3 O S E 4  6f F365 r®a
Agriculture, forestry & fishing 5,151 ** hd ** hd ** > > - * * i 5,152 369 684 1,107 =77 7,235
Mining & quarrying 2,717 2,753 1,049 200 73 5 4,080
Manufacturing e ** 31,876 * * * * * e - * 32,404 23,795 20,496 20,103 10,375 107,174
Energy supply - ** ** 11,885 * * * * ** - * * 11,897 2,018 25 N 662 14,603
Water & waste * ** h ** 3,613 * = * ** - * i 3,614 480 144 - 211 4,449
Construction - ** * * ** 16,865 * * 17,632 5,269 904 N 464 24,269
Distribution, hotels & catering e > ** * ** ** 25,019 * * 29,186 2,730 318 -21,980 773 11,026
Transport, storage & communication > x> ** > b > * 16,416 * * 19,285 7,820 2538 697 899 31,238
Financial, insurance & real estate > ** b * b > > ** 41,680 > > * 42,760 4,310 610 - 933 48,613
Professional & support activities hl > ** * * > hl i ** 21,326 * ** 25854 7,498 3,406 - 1,163 37,921
Government, health & education el > ** * * > h i > ** 55,011 ** 55,066 787 151 - 358 56,361
Other services el > - ** - > el * > ** 5350 5,474 542 463 - 825 7,304
Total 5,757 3,575 34,258 12,173 3,902 17,294 25,828 18,433 42,756 23,290 57,805 6,005 251,077 56,666 29,939 0 16,592 354,273

Note: This table is for illustrative purposes only. Entries denoted by ** have been suppressed as possibly
disclosive. For this reason, the row and column totals do not add up to the sum of the components.

7 www.gov.scot/input-output




Interpretation of the Supply Table

Indicators of the diversity of products produced by an industry

It can be seen in column 3 of the above table that the Manufacturing industry produced £31,876m
of its principal product in 2020, accounting for 93 per cent of this industry's total output
(£34,258m). The remaining cells within this column are suppressed to avoid presenting disclosive
figures.

This indicator is presented, at 98-industry detail, in the Supply Table as 'Principal product as a %
of total industry output'. This statistic shows that for the majority of industries in Scotland in 2020,
secondary production of products accounted for less than 20 per cent of their total output.

Indicators of market share

Conversely, to look at the industries that produce Manufacturing products, we consider row 3 of
the above table. We find that the manufacturing industry is responsible for the production of
virtually all manufacturing products (98%). This is an indicator of market share and is presented,
at 98-industry detail, in the Supply Table as 'Principal product as a % of total output of product'.



The Use Table

An aggregated combined use matrix at purchasers' prices is presented below. As in the previous
table, industries are shown in the columns and products in the rows. Where the Supply Table
presented the supply of products for Scottish consumption, the Use Table shows the demand
(uses) for the products by industries and final use across the product rows.

Aggregate Combined Use Table 2020
(Purchasers' Prices) £millions

Industries’ intermediate use Final use
° 2 H o g £ 2
= = z g. & 2 £

] § 2z 8 . £ 28 3, %% % g 2 . 5 5 2 "
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Product 22 s = & = o 568 rF8 ks az 03 S ¢ 3 o O 08 d® i} 4 F3 £©%
Agriculture, forestry & fishing 849 - 1864 51 0 1 30 - 1 2 7 0 2805 2173 - 136 15 1238 869 4430 7235
Mining & quarrying 0 218 513 568 8 234 - 1 0 13 1 - 1,557 30 - 20 - 2,186 288 2,523 4,080
Manufacturing 1650 617 13,133 545 338 2676 2848 1813 485 1253 7,871 324 33554 37,545 1050 6424 443 13786 14372 73,620 107,74
Energy supply 44 52 595 5,138 120 50 557 144 238 132 564 133 7,767 2,756 - -1 1 4,063 7 6,836 14,603
Water & waste 35 13 163 21 720 7 153 38 36 54 551 42 1,903 925 1,021 -1 508 102 2,545 4,449
Construction 101 71 164 360 8 5214 || 316 50 1234 427 855 29 8907 135 - 13125 1 1672 429 15362 24,269
Distribution, hotels & catering 97 12 60 7 27 7 310 194 228 230 591 59 1,891 7,468 - 321 5 9,136 11,026
Transport, storage & communication 258 262 1,244 409 17 182 = 2429 2973 1965 1,116 2,165 296 13,418 5651 1,022 2818 191 5098 3,041 17,820 31,238
Financial, insurance & real estate 209 295 662 245 103 403 1463 692 6845 1069 1678 177 13841 25735 - 386 33 5797 2823 34772 48613
Professional & support activities 232 832 1,659 543 227 1,047 1874 1,730 3234 3913 4,102 556 19,950 2,624 - 3758 24 7073 4494 17972 37,921
Government, health & education 7 6 70 3 12 98 40 192 400 586 2,764 " 4,188 6,755 43,861 85 " 563 898 52,173 56,361
Other services 4 3 11 0 7 0 12 47 77 38 544 461 1,204 4945 638 130 68 249 71 6100 7,304
Total intermediate use 3486 2382 20,139 7,890 1,763 10,061 10,032 7,873 14,742 8,832 21,694 2,089 110,984 96,741 47,591 26,866 2,142 42,552 27,397 243,290 354,273

Taxes less subsidies on production -450 -213 -461 95 14 -7 940 1,077 -320 -174 -371 -496  -5,706

Compensation of employees 773 1013 9051 1,199 911 43044642 8223 6218 10515 28039 2347 84,235

Gross operating surplus 1,947 393 5529 2989 1214 S,S%j’s 094 3414 22116 4,717 8443 2,065 61,563

Gross value added at basic prices 2,271 1,193 14,119 4,283 2,139 7,23 ,796 10,560 28,014 14,458 36,111 3,916 140,093

Total output at basic prices 5757 3,575 34,258 12173 3902 17,294 25828 18,433 42,756 23,290 57,805 6,005 251,077

The Use Table can be split into 3 main sections.

e The intermediate use (section 1): shows the inputs of products, both domestic and
imported, used by Scottish industries in the production of their output.

e The final use (section 2): shows the purchases of each product by each category of final
use (e.g. consumers, government, exports)

e The primary inputs (section 3): these inputs do not flow through the other industries, they
are employees' salaries, taxes less subsidies on production and gross operating surplus,
which together constitute Gross Value Added.

The Combined Use matrix is repeated at full 98-industry detail in the downloads section of the
Input-Output website?.

8 www.gov.scot/input-output




Interpretation of the Use Table

Inputs to the production process

Column 3 of the above table shows the purchases made by the Scottish Manufacturing industry
in order to produce its own output. We can see that the main purchases made by this industry
comprised: an estimated £13,133 million of its own principal product, £1,864 million of agriculture,
forestry and fishing products, £1,244 million of transport, storage and communication products,
and £1,659 million of professional and support activities products.

Destination of products

The total use for manufactured products produced in Scotland is given in the above table as
£107,174 million. Row 3 of this table presents the consumption of manufacturing products by
both the intermediate and final use parts of the economy. This row shows that, in addition to the
£13,133 million purchased by the manufacturing industry, government, health and education
(£7,871m), distribution, hotels and catering (£2,848m) and construction (£2,676m) were the most
significant intermediate destination for these products. Around 27% of the supply of
manufactured products are exported to (i.e. purchased by) non-residents (£443m), exported to
the rest of the UK (£13,786m) and to the rest of the world (£14,372m).



Gross Domestic Product (GDP) and the
Supply and Use Tables.

GDP

GDP

An important feature of the Supply and Use framework is that it presents Gross Domestic Product
as measured using three distinct approaches.

measured using the Production approach

GDP at basic prices is also known as Gross Value Added (GVA), that is it is a measure of the
gross value added to the economy by each producing unit in Scotland. Broadly speaking, it is
simply the sum of each company’s outputs (sales) less inputs (purchases).

The output of an organisation will be equal to the total value of sales (turnover) over a given
period although account is also taken of goods manufactured but held in inventory and work in
progress (which is particularly relevant for industries like ship-building where the outputs are high-
value but infrequent). The final component of output includes any items of a capital nature created
in-house for the companies own final use - e.g. databases and other computer systems. These
are valued and added to the other items to form a figure for the total value of products produced
by an organisation - their Gross Output at Basic Prices.

In producing these outputs, an organisation will have to purchase raw materials, energy and other
intermediate inputs of products: these are subtracted from the output (including any taxes relating
to these purchases) to yield Gross Value Added.

The following shows the calculation of GVA (production approach) for Scotland in 2020:

Total output at basic prices (a) £251.1 billion
Total intermediate inputs at purchasers’ prices (b) £111.0 billion
Gross Value Added at basic prices (a-b) £140.1 billion
Taxes less subsidies on products (c) £16.6 billion
Gross Domestic Product at market prices (a-b+c) £156.7 billion

measured using the Income approach

Gross Value added (GDP at basic prices) is also equal to the costs of employment (wages,
national insurance and pension contributions), any taxes, less subsidies, levied upon production
(e.g. business rates, vehicle excise duty) and Gross Operating Surplus (broadly analogous to
profit).

The following shows the calculation of GVA (income approach) for Scotland in 2020:

Compensation of Employees (a) £84.2 billion
Taxes, less subsidies, on production (b) -£5.7 billion
Gross Operating Surplus (c) £61.6 billion
Gross Value Added at basic prices (a+b+c) £140.1 billion
Taxes less subsidies on products (d) £16.6 billion
Gross Domestic Product at market prices (a+b+c+d) £156.7 billion




GDP measured using the Expenditure approach

GDP (Gross Domestic Product at Market Prices) is usually defined/calculated as the sum of total
final use less total imports.

Total domestic use comprises purchases (including all taxes that may apply) by: Households,
Non-profit institutions, Tourists (or rather expenditure by non-residents), and Government. Gross
fixed capital formation, changes in inventories and valuables are also included.

Final use also includes the value of exports (which from a Scottish perspective include exports
or products to the rest of UK). Imports includes products imported from the rest of UK and will
also include expenditure by Scottish residents outside Scotland.

The following shows the calculation of GDP (expenditure approach) for Scotland in 2020:

Household final consumption (including NPISH) £96.7 billion
General Government final consumption £47.6 billion
Gross capital formation £26.9 billion
Exports £72.1 billion
Total final use (a) £243.3 billion
Total imports (b) £86.6 billion
Gross Domestic Product at market prices (a-b) £156.7 billion

The calculation of GDP in the manner shown above leads to an estimate of GDP in market prices,
where the products being bought by final consumers are valued in the prices paid by these
consumers — as opposed to the basic prices used in the previous two calculations.

Removing VAT and other taxes and subsidies on products allows us to convert this expenditure
estimate of GDP into a basic price measure.

GDP (a) at market prices £156.7 billion
Taxes, less subsidies, on products (b) £16.6 billion
Gross Value Added at basic prices (a-b) £140.1 billion

Note that the figures in the tables above may not sum due to rounding.

All three approaches to measuring GDP result in a figure of £140.1 billion when expressed in
basic prices. Achieving consistency between independently derived measures is a key outcome
of the balancing process described later in this guide. It is also a key benefit of positioning
National Accounts within a Supply and Use framework.



Compilation process for the Supply and Use Tables

An overview and user guide for the Scottish Input-Output Tables are available on the Input-Output
Table website®

The compilation of the Supply and Use Tables can be broken down into four broad stages:

1. Compilation of initial Supply and Use Tables

2. Constraining of column totals by industry, incorporating ONS Regional Accounts estimates
of Gross Value Added

3. Estimation of the remainder of the Supply table (valuation and imports)
4. Balancing of the tables

The process itself is neither straightforward nor linear. Problems may come to light at a later
stage in the process which require revisiting of the earlier stages. More fundamentally, significant
changes made during the balancing process can render the tables inconsistent with the tax,
margin and subsidy figures estimated in step 3. Re-estimating these can then return the tables
to an unbalanced state. An iterative process of re-estimation and rebalancing is therefore applied
until the tables converge to a consistent and balanced final estimate.

The process of compiling Supply and Use Tables is extremely data-intensive. For many items,
direct estimates for Scotland are not available. While Scottish data are used where they are
available and sufficiently robust, in cases where they are not, other data sources may need to be
relied upon, especially the UK Supply and Use Tables and associated background datasets. The
compilation process for the Scottish tables is therefore a mixture of a top-down apportionment
driven approach, and a bottom-up raw data driven approach.

Construction of the initial Supply Table

The first stage of constructing a Supply Table is the generation of the domestic Supply Table at
basic prices. This is the part of the Supply Table which shows the mix of products produced by
each industry (or, if you prefer, the range of industries which contribute to the domestic production
of each product). The row sums of this matrix correspond to the domestic output of each product
for the whole economy, and the column sums correspond to the total output of each industry.
This matrix is valued at basic prices which means the amount received by the producer for a unit
of product excluding any taxes on products and including any subsidies on products. This price
includes only taxes on production (such as business rates) and excludes any subsidies on
production (such as single farm payment). This price excludes any transport charges invoiced
separately by the producer. The remaining columns of the full Supply Table show the transition
from domestic product output at basic prices to total supply of products at purchasers’ prices,
however these are not estimated until later on in the process of compilation.

The main data source used here is the ONS Annual Business Survey (ABS). Although other
sources may be used for some industries, the general approach is the same; details of the data
sources used are listed in Annex A. A number of adjustments are made to the ABS first to handle
known data problems with specific companies, which might otherwise cause distortions in the
table due to their size.

When assigning businesses’ Reporting Units and their associated ABS estimates to Input-Output
Categories, consideration is given only to the activities of the Scottish parts of each Reporting
Unit. Each Reporting Unit with a presence in Scotland is assigned a Scottish Reporting Unit
Standard Industrial Classification (SIC) code based on the activities of their Scottish Local Units.
This is carried out using the top-down method described in the ONS SIC 2007 Main Volume

9 www.gov.scot/input-output




(paragraph 40)'0 with Local Unit employment acting as a proxy for value added in classification.
Please see the Scottish Economic Statistics Consultants Group 2012 meeting, paper 6 (page
5)'" for more information about the reasoning behind this methodology.

Total output at basic prices data by industry are taken from the ABS. These provide the column
(industry) totals for the domestic output part of the Supply Table. In the case of manufactured
products produced by manufacturing industries, Scotland-specific data from the European
Community Survey (PRODCOM) survey'? are used. Where a sufficient proportion of an industry
is covered by data from PRODCOM, proportions derived from it are used to estimate the spread
of manufactured products produced by that industry. Where PRODCOM data coverage is not
sufficient, the UK Supply Table proportions are used. The distribution of non-manufactured
products is also taken from UK Supply Table proportions, with the exception of the Research and
Development product, which is estimated using proportions derived from the Business
Expenditure on Research and Development (BERD) survey and the ONS Gross Expenditure on
Research and Development publication applied to UK Supply of R&D.

The total output and the composition of products which make up that output are estimated
separately, consequently it is possible for this approach to generate estimates which are
inconsistent with the UK tables (e.g. small sample effects in PRODCOM leading to a particular
cell or cells implying an unreasonably large or small proportion of the corresponding cell in the
UK Supply Table). Therefore a check of our initial Scottish estimates against the UK Supply Table
is made to detect problems, and if necessary, adjustments are made.

Having done this, we are left with an initial estimate of a Scottish Supply Table which is ready to
be fed in to the SAS system for further processing.

Market output, output for own final use and non-market output

An important distinction in National Accounts is made between market output, output for own final
use, and non-market output. Market output is produced for sale (or intended sale) on the market
at economically significant prices. This price information makes it easy to value this sort of output.

However, the economy also produces output which is not sold at market, or is not sold at
economically significant prices. This can be broken down further into:

e Output for own final use:

o Output for own final use:
Corporations do not have any final use, so only unincorporated enterprises in the
household sector may produce this kind of output. It includes for example, farmers who
consume a portion of their own produce, housing services provided by owner-occupiers
and household services produced by employing paid staff.

o Output for own gross fixed capital formation:
This can be produced by any kind of enterprise, and includes, for example production
of specialised machine tools by a manufacturer, research and development, in-house
IT development and extensions to dwellings produced by households.

e Non-market output:
This is output produced by NPISHs or government (central or local) which is provided free,
or at economically insignificant prices. This includes services such as military defence and
the NHS. This is further broken down into:

o Payments for non-market output
o Non-market output provided free of charge
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Since this output is not sold at market prices, it is difficult to value it appropriately. Conventionally,
under ESA 1995, the output has a value equal to the total sum of inputs (both intermediate
consumption and primary inputs, with an estimate of capital consumption as the only component
of GOS) used in their production. Input costs are estimated during the construction of the Use
Table and then combined with the information on market producers in the Supply Table's.
However, under ESA 2010 the distinction between paid for and unpaid for other non-market
output becomes more significant, and paid for other non-market output is now valued at the
payment received. The sum-of-costs valuation with payments for non-market output subtracted
off is used for non-market output provided free of charge.

'3 For further details of market and non-market producers and estimating their output see Page 189, United Kingdom Input-
Output Analyses, 2006 Edition page (Mahajan, S): www.ons.gov.uk/ons/guide-method/method-quality/specific/economy/input-
output--uk-national-accounts/archive-data/uk-input-output-analyses--2006-edition.pdf
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Construction of the Initial Combined Use Table

Intermediate Use

If the domestic output part of the Supply Table at basic prices is thought of as showing the
composition of industries’ outputs by product, the left hand side of the Use Table can be thought
of as showing the composition of industries’ inputs.

The columns shown in the intermediate use part of the table list the products each industry uses
in order to produce its output (as described by the corresponding industry column in the Supply
Table). The column totals give the total intermediate consumption of each industry. The row
totals give the total Scottish intermediate use for each product category.

The difference between the value of industry output at basic prices (which are the column totals
of the Supply table) and the value of industry intermediate consumption at purchasers’ prices is
Gross Value Added (GVA), which we treat as an input in the Supply and Use framework. GVA
itself can be split into three components: Taxes less Subsidies on Production, Compensation of
Employees, and Gross Operating Surplus. These make up the Primary Inputs table, which
appears below the intermediate consumption part of the Use Table so that the column totals by
industry in the Use Table sum to total output by industry.

When the Use and Supply Tables are balanced by industry then the column totals of the domestic
Supply Table at basic prices (outputs by industry) will equal the column totals of the left hand
side of the Use Table (inputs by industry). The requirement that these column totals match and
thus inputs equal outputs by industry is called the industry balance condition.

When the full tables have been constructed and fully balanced, it will allow a second condition
that the product row sums of the Supply and Combined Use tables are equal for each product to
hold; this is called the product balance condition, and ensures that total use for products is equal
to total supply (i.e. domestic supply plus imported supply) of products.

Data on total purchases of products (giving us our total intermediate consumption by industry)
are available from the ABS, as well as data on GVA and its components (giving us our breakdown
of primary inputs by industry). The ABS questions also provide some detail to allow an estimate
of the intermediate consumption subtotal for goods and materials.

The next stage is to disaggregate the ABS purchasing categories to the full product level used in
the Supply and Use Tables. Since the 1998-2018 Tables, data from the new ONS Annual
Purchases Survey'# have been incorporated for the period from 2015 to 2018, the latest year for
which estimates are available'. This led to revisions in the covered years, but also those
preceding it as the estimates derived from the discontinued SIC03 based ONS Purchases Inquiry
were brought into line with the new estimates. The 1998-2020 tables have further integrated the
Annual Purchases Survey data as much as possible. This integration will continue as more recent
estimates from the Annual Purchases Survey become available following its suspension during
the CoVID-19 pandemic.

A final check is made to ensure that the estimated cells in the intermediate consumption part of
the Use Table look sensible when compared to the UK (i.e. they do not represent an
unreasonably small or large proportion of the corresponding UK cells).

4 https://www.ons.gov.uk/surveys/informationforbusinesses/businesssurveys/annualpurchasessurvey
15 Data for the 2019 and 2020 reference periods has not been published because of quality concerns caused by the
deprioritisation during the coronavirus (COVID-19) pandemic.
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Final Use

We can now turn our attention to the final use section of the Use Table.

Final Consumption Expenditure

by domestic households

by Non-Profit Institutions Serving Households (NPISHs)
by Non-resident households (e.g. tourists)

by Central Government

by Local Government

Gross Capital Formation

e Gross Fixed Capital Formation
e Valuables
e Change in Inventories

Exports

e to the Rest of the UK (RUK exports)
e to the Rest of the World (RoW exports)

Final Consumption Expenditure

Household Final Consumption Expenditure (HHFCE)

The starting point for this column is a regional split of ONS published UK HHFCE produced by
colleagues working on the Scottish National Accounts Programme (SNAP)'6. HHFCE consists of
Scottish residents’ spending in Scotland, the RUK and abroad (RoW). Estimates of spending in
the UK (i.e. Scotland and Rest of UK), split by COICOP (Classification of Individual Consumption
according to Purpose)'?, are derived from the UK Household Final Consumption Expenditure
table (listed as Use Table number 3 in the current UK 10 publication'®) using expenditure data
from the Living Costs and Food Survey (LCFS) and a small number of other sources. We convert
this to a classification by product I0C using the same UK table. Scottish resident’s spending in
the rest of the world (tourist imports) is also derived from the UK HHFCE IO table using
expenditure shares derived from the International Passenger Survey (IPS).

Estimates of non-residents’ expenditure in Scotland (tourist exports to RUK and RoW residents)
are produced in a similar way. For RoW residents, a share of UK tourist exports is derived using
IPS data. For RUK residents, estimates of expenditure are based on data from the GB Tourism
Survey'9, GB Day Visitor Survey2° and Northern Ireland Tourism Survey?!. Please note that these
expenditures appear as Exports in the Use, PxP and IxI Tables.

Government Final Consumption Expenditure

This is discussed later in the section on ‘The treatment of government’.

6 www.gov.scot/snap
7 https://ec.europa.eu/eurostat/statistics-
explained/index.php/Glossary:Classification _of individual consumption by purpose (COICOP)

8 www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables

9 www.visitbritain.org/research-insights/great-britain-domestic-overnight-trips-latest-results
20 www.visitbritain.org/research-insights/great-britain-domestic-day-trips-latest-results
2 www.nisra.gov.uk/statistics/tourism
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Non-Profit Institutions Serving Households (NPISH) Final Consumption Expenditure

NPISH includes most universities, charities (including most private schools), religious societies,
trade unions and members’ clubs. Conceptually, NPISH Final Consumption Expenditure reflects
the consumption by the NPISH sector of its own other non-market output, in a similar way to
General Government Final Consumption Expenditure.

Data specifically relating to the NPISH sector for Scotland are very limited, however since
Universities represent the main part of the NPISH sector, final use for the education product will
be the same as output from Higher Education institutions and private schools. The remainder of
NPISH final use is estimated in line with ONS classifications and using the UK tables.

Gross Capital Formation

Gross Capital Formation comprises three components in the tables:

Gross Fixed Capital Formation (GFCF)
Acquisitions less disposals of valuables
Change in inventories

Gross Fixed Capital Formation (GFCF)

The first step in compiling the GFCF column is to produce a vector of GFCF by industry, GFCF
on dwellings and for capitalised transfer costs on land. The main source for this is ‘net capital
expenditure’ data from the ABS. The ABS does not provide complete coverage of Scottish
industry, however, so where ABS data are either too sparse or not available (Forestry (SIC 02),
Financial Intermediation (SIC 64-66) and Public Sector, Government and Other (SIC 94-97),
alternative estimates of GFCF by industry are used instead. The estimate for GFCF for the
agriculture industry (SIC 01) are now taken directly from the Total Income from Farming data22.
For the remaining industries, we estimate GFCF figures pro rata using the Scotland Gross
Operating Surplus (GOS) to the UK GOS.

GFCF spending on New Dwellings estimates are based on Construction Output on new housing
and repair and maintenance of housing. This methodology closely matches that used by ONS for
the UK as a whole, and is likely to better account for regional price variation over the ONS top-
down Regional accounts estimate.

Data for GFCF on transfer costs for are taken from ONS Regional Accounts data.

These industry level total GFCF estimates are disaggregated to products using product
proportions from the UK GFCF industry by product table. Aggregating by industry then provides
us with our GFCF by product final use column for the Use table.

Valuables

Due to its very small size, data on acquisitions less disposals of valuables are not used for
Scotland, so the ratio of net change in valuables to total output for the UK is applied to total output
for Scotland. This estimate of overall net change in valuables is then apportioned across products
using UK proportions to obtain an acquisitions less disposals of valuables column for Scotland.

2 https://www.gov.scot/collections/total-income-from-farming/
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Change in Inventories

For manufacturing industries, ABS data provides start year and end year stocks of material and
fuels, work in progress and finished goods. It is not currently possible to separate work in
progress and finished goods stocks, so UK data (from 2004 - the latest available) is used to
calculate this split. For service industries, UK data is used to split all inventory components.

Where inventory deflators are provided by ONS, these are applied to start year and end year
stocks to calculate the change in inventories valued consistently in the average prices of the year.

Inventory deflators may be missing for some industries, inventory type or time periods. Where
this is the case the average of the available deflators for that industry is used, or average deflators
for the I0C which includes the industry. Where there are no Scottish data for an I0OC, UK data
are used.

Exports

The values of exports by industry group to the Rest of the UK and Rest of World are available
from Exports Statistics Scotland?3. These are apportioned to exports by product IOC using the
initial domestic Supply Table at basic prices, and adjusted to separate the margin cost and
underlying product cost for the distribution industries; the margin is recorded under the
distribution product, whereas the value of the product being distributed is recorded under
whichever |IOC that product would normally be classified under.

For estimates of non-residents’ expenditure in Scotland (tourist exports to RUK and RoW
residents), see Household Final Consumption Expenditure (HHFCE) above.

Treatment of government

Most of the output of government is non-market output. Non-market output provided for payment
is valued at the value of the payments made. Non-market output provided for free is valued
according to the sum of inputs less payments for non-market output, since there are no market
prices for such output to use to establish its value (there is assumed to be no net operating
surplus on this activity, and so the gross operating surplus entry consists only of consumption of
fixed capital). The input costs of government are recorded in the intermediate consumption part
of the Use Table under the different service industries of government. Separate matrices are
compiled for Central and Local Government and then combined by summation with non-
government producers in the final tables.

Under ESA 2010, a new classification of social transfers in kind market production was
introduced. This consists of individual goods or services provided by government units?* to
individual households which are either purchased by government from market producers, or
which government reimburses households for the purchase of from social security funds,
Examples include funding for prescription medicines and for NHS dental care. Prior to ESA 2010
these transactions were treated as part of government intermediate consumption (and by the
sum-of-costs valuation, of government output). They are now excluded from government IC, and
appear instead as part of government final consumption.

2 https://www.gov.scot/publications/about-export-statistics-Scotland/
24 Social transfers in kind market production can in principle be provided by the NPISH sector, but the amount involved is
negligible and therefore treated as zero.
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Details of the service industries of government, and which levels of government (central and/or
local) contribute to them are detailed in the table below:

Industry Central Local
SIC Industry Description Government Government
36, 37 Water and sewerage v
49.3-5 Other land transport v
52 Support services for transport v

59, 60 Film video & TV etc; broadcasting v

84 Public administration & defence v v
85 Education v v
86 Health v v
87, 88 Residential care and social work 4 v
90 Creative services v
91 Cultural services v
93 Sports & recreation v

The inputs to government are compiled from the data sources listed in Annex A and are used to
construct the government contribution to the intermediate consumption part of the Use Table.
These inputs are also used to value the total output of government. This output can be broken
down into market output, output for own final use, and other non-market output. The split between
these three categories is estimated by apportioning the total output using proportions derived
from the UK tables and used to estimate the central and local government components of the
Supply Table.

The sum of government market output and government non-market output for each service
industry of government is recorded in the principal product category of each industry column in
the government Supply Tables, and the output for own final use split between the construction
and computer & related activities products using UK proportions.

These government Supply Tables are then summed with the estimates for non-government
activity in each of these industries derived from the ABS to produce single combined government
and non-government columns for each of the service industries of government in the Supply
Table.

Under the National Accounts framework, government activities are presented in such a way that
it appears to be the final consumer of its own non-market output, or put another way, government,
on behalf of the people, fund a range of activities across the public services. To reflect this,
columns for the final consumption expenditure of central and local government appear in the final
use section of the Use Table. These columns display the total non-market output of government
provided for free plus social transfers in kind market production provision by government by
product.
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Treatment of Financial Services

For an explanation on Financial Intermediation Service Indirectly Measured (FISIM) and the
Financial Services Adjustment (FSA), see: Methodological improvements in the calculation and
allocation of FISIM?5.

Data on use of Financial Intermediation Service Indirectly Measured (FISIM) by industry and
market/non-market classification are available for the UK. From these data FISIM Use as a
proportion of GVA (for intermediate uses of FISIM) and final consumption category (for final uses
of FISIM) are calculated by industry for both market and non-market producers’ FISIM use.
These proportions are then applied to Scottish GVA by industry and final use by sector to obtain
Scottish estimates of FISIM use by industry.

Prior to source data already taking into account such FISIM adjustments, in the Use Table, the
market FISIM estimates were subtracted from the Gross Operating Surplus component of GVA
by industry and the market and non-market FISIM estimates added onto the intermediate
consumption of the banking product for each industry and market final use category (resident
and non-resident household expenditure and exports). Non-market industry FISIM estimates
were added to their equivalent product within NPISH, Local or Central Government columns. For
example R&D FISIM was added to NPISH R&D product and Local Authority Education FISIM
was added to Local Government final use Education product. Since these non-market
adjustments affect the balance between supply and use, equivalent offsetting adjustments are
made to the Supply Table.

However, as more and more data sources are now compliant with the new FISIM methodology
it has become unnecessary to estimate Scottish FISIM and adjust the raw data accordingly.

25

https://webarchive.nrscotland.gov.uk/20191011020918/https://www2.gov.scot/Topics/Statistics/Browse/Economy/ScotStat/Oct0

8Paper3
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Constraining to Regional Accounts estimates of GVA

Having constructed our initial Supply and Use Tables, the GVA figures are constrained (unless
explicitly adjusted; see below) to the raw Regional Accounts?® figures published by ONS. The
Gross Value Added (GVA) figures are broadly equivalent to the raw SIC(2007) section level
Regional Accounts figures, and on the advice of ONS, we have moved from using the income
approach (GVA(l)) to the ‘balanced estimate' of Regional Gross Value Added (GVA(B)). For more
information please see the ONS Regional Accounts bulletin?”.The specific Regional Accounts
data used utilise the income component detail to allow finer allocation to the published 98 industry
Input-Output industry groups. For more information please see Regional gross value added
(balanced) per head and income components?8.

Over the past few years there have been several industries where we have felt Scottish GVA
estimates taken from the ONS Annual Business Survey were more accurate than ONS Regional
Accounts top down regionalisation of UK estimates. Although expert users recognise the
advantages of having a fully UK Regional Accounts constrained set of Scottish Supply and Use
Tables, it was agreed by the Scottish Input Output Expert User Group?® in 2009 that, where other
data sources suggest otherwise, it would be preferable for the Scottish estimates to depart from
this constraint. Also note that at the December 2018 Meeting of the Input-Output Expert User
Group, it was agreed to continue to constrain to the 31 sector level GVA(B).

As a result, there has been close working with the Scottish National Accounts Programme
(SNAP) and GDP(O) Short Term Indicators teams to enforce consistency between each source
to allow triangulation between Regional Accounts and alternative estimates. Constraining to
Regional Accounts raw estimates has been the initial and default position, only breaking away
from Regional Accounts estimates where it was felt necessary.

Where adjustments have been made which affect the level of GVA for an industry, where
possible, a corresponding proportionate adjustment is made to total output (and its components)
in order to preserve the ratio of GVA to total output. This ensures that our estimated production
functions for each industry are not distorted as a result of the constraining process.

When the constraining process is complete, the Supply Table columns are scaled so that the
balance of inputs by industry and outputs by industry is maintained.

26 www.ons.gov.uk/economy/regionalaccounts

27

www.ons.gov.uk/economy/grossdomesticproductgdp/bulletins/regionaleconomicactivitybygrossdomesticproductuk/1998t02021
28

www.ons.gov.uk/economy/grossvalueaddedgva/datasets/nominalregionalgrossvalueaddedbalancedperheadandincomecompon

ents

2 https://www.gov.scot/groups/input-output-expert-user-group/
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From Domestic Supply at basic prices to Supply at purchasers’ prices:
Compiling the valuation and imports tables

The Supply Table at basic prices details the domestic output of products at basic prices by
industry. The Use Table details the consumption of all products by industry and final consumers
at purchasers’ prices. In order to bridge this gap, we need information on:

e Imports Products used by Scottish consumers which are not
domestically produced
e Distributors’ trading margins on
products
e Taxes on products
e Subsidies on products

Components of the difference between basic prices and
purchasers’ prices (i.e. the price paid by the final
consumer)

Compiling data on these items allows us to complete the Supply Table but also allow us to
construct a domestic Use Table at basic prices to be used in the compilation of the Symmetric
[-O Tables.

Distributors’ trading margins

Distributors’ trading margins form part of the purchasers’ price of a product but are not part of the
basic price. In the Supply Table at basic prices, distributors’ trading margins are recorded against
the appropriate distribution product (retail excl. motor vehicles, wholesale excl. motor vehicles,
or wholesale and retail of vehicles). In the purchasers’ price Use Table, the distribution margins
are recorded as part of the price of the product on which they are earned. Therefore, in the Supply
Table when we are adding in the components to take domestic output of products at basic prices
to total supply at purchasers’ prices, the margins component must remove output from the
distribution commodities and allocate it to products (note that only physical goods can attract
distributors’ trading margins). This reallocation should also include margins on imported goods.
Since this is a reallocation, the positive entries in the margins column against products will be
balanced by negative entries against the distribution products, and the sum of all entries in the
margins column will be zero.

Three types of margin are estimated in the process of compiling the tables. They are:

o Wholesale and retail margins on vehicles
o Wholesale excluding vehicles
¢ Retail excluding vehicles

UK product by industry margin factors (effectively average margin proportions) are applied to the
Scottish Use Table (after VAT and other product taxes have been excluded from the prices).
These estimates are then scaled so that they match estimates of the total output of each margin
for Scotland. The constraining estimates are derived by applying the ratio of total margin to total
output of the corresponding distribution product from the UK tables to the total Scottish output of
the appropriate distribution product.

The total of each margin by industry is then entered with negative sign against the corresponding
margin product to ensure that the column totals sum to zero. The entire matrix of margin
estimates is then summed across rows to give a margins column for the supply table.
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Taxes on products

Taxes on products are taxes which are levied per unit of quantity or an ad valorem basis. They
can be split into three categories:

e Value Added Taxes (VAT)
e Taxes on imports
e Other taxes on products

Due to the way in which we compile information on these items, discussion of the estimation of
taxes on imports will be postponed here and described later in the section on imports.

VAT

A VAT matrix for the UK Use Table giving the value of the VAT component of each cell in the
Purchasers’ Price Use Table is divided through by the corresponding Use cell values to obtain a
matrix of rates. These rates are then applied to the Scottish Purchasers’ Price Use table to obtain
initial Scottish estimates of VAT.

Estimates of total cash VAT receipts attributable to Scotland are obtained from the Government
Expenditure and Revenue Scotland (GERS)%C. The initial VAT estimates are scaled so that their
total matches the GERS estimate.

Other taxes on products

A similar approach to that for VAT is taken for the other product taxes. Rates are derived from
the UK Use Table and then constrained to estimated Scottish tax totals taken from GERS (with
the exception of protective duty on imports, which is estimated later in the process). The full list
of taxes on products within the production boundary is as follows:

airline travel organisers’ licensing fees
aggregates levy

agriculture levies

air passenger duty

alcohol duties

betting, gaming and lottery duties
Channel 4 funding

community infrastructure levy
climate change levy

fossil fuel levy

gas levy

hydro benefit tax

hydrocarbon oils duty

insurance premium tax

landfill tax

30 www.gov.scot/Topics/Statistics/Browse/Economy/GERS
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lottery fund

protective duty on imports?"

renewable obligation certificates

stamp duties

Strategic Rail Authority rail franchise premia
sugar levy

tobacco duty

vehicle registration tax

Subsidies on products

Ratios of subsidy to total Use cell value are derived from the UK tables and applied to the
estimated Scottish Use Table. In order to move from basic prices to purchasers’ prices, subsidies
on products are subtracted from the basic price, while taxes on products are added (and vice
versa when moving from purchasers’ to basic prices).

Imports and taxes on imports

Imports is one the most difficult parts of the table to get Scottish data for, particularly imports from
the rest of the UK, and as a result these columns are the ones which absorb most of the
imbalances during the manual balance stage.

Data from HMRC Regional Trade Statistics (RTS), the International Trade in Services survey
(ITIS), the International Passenger Survey (IPS) and the Great Britain Tourist Survey are used
to provide pre-balance estimates of imports from the Rest of the World (RoW). The import
categories are manually matched to product rows to provide initial estimates, which are then
compared to latest Blue Book data for the UK to provide an adjustment from raw to Balance of
Payments compliant data. Rest of UK (RUK) import estimates as a proportion of total supply from
the previous balanced year are used to provide initial estimates of totals for RUK imports, and
these are then apportioned to the product level using data from the Global Connections Survey
(for RUK) and the UK tables (for RoW).

Some imported products from the Rest of the World attract import duties. UK values for Rest of
World imports and protective duty are used to calculate average rates of protective duty by
product. These are then applied to the estimated RoW imports for Scotland to obtain estimates
of protective duty by product.

3! The treatment of import duties differs from that of other product taxes, and is dealt with in the section on imports.
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Balancing the tables

With initial estimates of the valuation matrices completed, we can construct our first estimate of
the full Supply Table at purchasers’ prices. At this point industry output at basic prices in both the
initial Supply and Use tables are equal. The valuation matrices are presented as columns to the
right of the Supply Table at basic prices and show the breakdown of the differences between
domestic supply at basic prices and total supply at purchasers’ prices by product. The row totals
of the Supply Table are therefore at purchasers’ prices, as are the row totals of the Use Table.
The product level balance requires that these row totals are equal, but since we have used a
range of different data sources for each, initially this is not the case.

The Scottish Use Table is manually balanced to the Supply Table at Purchasers’ prices by
product (i.e. by row). The purpose of the manual balancing process is to adjust the Use Tables
to remove these product imbalances. Information in the table itself, from the time series of tables,
and any external information which can be brought to bear is used to help inform this process.
The matrix nature of the tables means that adjustments to one cell to bring a row into balance
can introduce imbalances into other rows and columns. Imbalances identified here can also bring
to light problems arising earlier in the compilation process, and require amendments to column
totals in order to maintain the industry balance. Within the manual balance system, balancing
adjustments are made as much as possible to data items with the least robust data source.

When manual adjustment has brought the tables into an “almost balanced” state by product, the
final adjustments to bring the table fully into balance can be carried out automatically through an
iterative proportional fitting method known as the RAS procedure (See Eurostat Manual of
Supply, Use and Input-Output Tables®? pp.451-7 for details).

This process leaves us with a fully balanced set of tables. However, changes made as a result
of the final RAS balance can require a re-estimation of the valuation tables. If this is not done the
estimates can produce inconsistencies when constructing the domestic use table at basic prices
required to generate the symmetric tables (e.g. negative estimates of basic price values). In order
to minimise these distortions, the valuation tables are re-estimated using the RAS balanced table
and a further RAS balance is run to arrive at a set of balanced tables which are consistent with
the estimates of taxes, margins and subsidies.

%2 ec.europa.eu/eurostat/en/web/products-manuals-and-guidelines/-/KS-RA-07-013
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The Analytical I1-O Tables

What are the analytical tables?

Supply and Use Tables form a central part of the system of national accounts. Their main use is
to act as an integration framework for balancing the national accounts and determining an
estimate of GDP.

They are also the starting point for the production of the Input-Output Analytical Tables (also
known as symmetric input-output tables). These form a basis from which a wide range of
macroeconomic models and impact analyses can be constructed.

The analytical tables present a version of the Use table in either an industry by industry or product
by product form, as opposed to the product by industry basis of the Supply and Use tables.

Since the I-O models are generally used to model the impacts of changes on the domestic
economy, the first step in generating the symmetric tables is to extract the valuation and imports
tables from the combined (i.e. includes imported products) Use Table at purchasers’ price. After
removing imports, taxes and subsidies, and reallocating margins, we’re left with Domestic Supply
and Use Tables at basic prices. From here the tables can be transformed to Industry by Industry
or Product by Product analytical tables.

In order to construct the analytical tables, some assumptions must be made about secondary
production — i.e. the off-diagonal elements shown in the domestic part of the Supply Table. For
Ixl tables, the assumption relates to the sales structure of secondary production. For PxP tables,
the assumption relates to the input structures of secondary production.

Derivation of Industry by Industry analytical tables

The Scottish government industry by industry analytical tables are generated from the Supply
and Use tables under a Fixed Product Sales Structure (FPSS) assumption3® — that the sales
structure for a given product is the same regardless of which industry it is produced by. This
means that secondary production of a given product is sold to other industries and final use in
the same proportions as production of that product by its principal producing industry.

The details of the construction are provided below:

VT = product by industry basic price supply matrix

V = industry by product make matrix (transposed supply matrix)

U = intermediate consumption quadrant of the basic price Use table (product by industry)
W = value added quadrant of the basic price use table (Component of GVA by industry)
Y = final use quadrant (product by final use category)

q = vector of product outputs

g = vector of industry outputs

g = matrix with elements of q on the diagonal and zeroes elsewhere (similarly for g)

We create a transformation matrix T by dividing each column of V by its column total (i.e. the
corresponding element of q). This is gives a matrix of commaodity output proportions for each
industry (also known as the market shares matrix). In matrix form:

T =Vq L

33 gc.europa.eu/eurostat/en/web/products-manuals-and-guidelines/-/KS-RA-07-013 (see page 316)
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In order to create the IxI matrix, we need to obtain the following three matrices:

¢ Intermediates in the form industry by industry, B
e Value added by industry, W
e Final use by industry, F

W does not have a product dimension and does not need to be transformed. The rows of U and

Y however refer to products and need to be converted to industries by pre-multiplication by the
market shares matrix:

B=TU: F=TY.

B, F and W together make up the Industry by Industry table.

Derivation of Product by Product analytical tables

The Scottish Government product by product symmetric tables are generated using a hybrid
technology assumption transformation model in line with that used for the 2005 and 2010 UK
Input-Output analytical tables. This combines models based on two possible assumptions
relating to secondary production by industries, i.e. the off-diagonal elements of the supply table.

In producing such secondary products, we either assume that there will be no difference in the
structure of inputs required from that shown by the industry (an Industry Technology
Assumption), or, conversely, we can assume that in producing secondary outputs an industry
would need to use the inputs typically shown by the main industry producing the product in
question (a Product Technology Assumption).

A common real-world example relates to the output of animal feed as a by-product of the
production of whisky and other spirits. In this case, a distiller will only purchase the inputs required
for the production of their principal product and will not purchase the inputs typically bought by
dedicated animal feed producers. Consequently, for the production of animal feed by the spirits
and wine industry, an industry technology assumption is employed.

Another example relates to the production of hotels and catering output by the agriculture
industry. When renting-out holiday accommodation, agricultural producers will generally act as if
they were dedicated hoteliers, and buy a typical mix of inputs associated with the provision of
accommodation (linen, detergents, food). In this case, the original agriculture column will be
altered using the input structure shown in the hotels and catering column — a Product Technology
Assumption would be employed.

Details of the product by product transformation models under industry and product technology
assumptions are provided first, before continuing to describe the hybrid model.

The Industry Technology Assumption

Here we define the transformation matrix T by dividing each row of V by its row total (i.e. the
corresponding element of q). This is gives a matrix of industry output proportions for each product
(also known as the product mix matrix). In matrix form:

T=q 'V.
In order to create the PxP matrix, we need to obtain the following three matrices:

¢ Intermediates in the form product by product, S
e Value added by product, E
e Final use by product, Y
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We already have Y, final use by product from the Use table. The columns of U and W however
refer to products and need to be converted to industries by post-multiplying by the product mix
matrix:

S=UT: E=WT.

S, Y and E together make up the product by product table.

The Product Technology Assumption

Here we defined the transformation matrix T as follows:
T=(VT) gL

(Note that this is the transposed inverse of the market shares matrix used for the industry by
industry transformation matrix).

We then post-multiply the matrices we wish to convert with the transformation matrix:
s=U(VhH g'=uT
E=WT.

Hybrid technology assumptions

The UK and Scottish product by product tables are produced using a hybrid technology
assumption which combines both the industry technology assumption and the product technology
assumption.

It begins by splitting the make matrix into two matrices; one containing the cells to be processed
under a product technology assumption and one containing the cells to be processed under an
industry technology assumption. While in principle there is no reason why single cells cannot be
split with one part being handled under an industry technology assumption and part handled
under a product technology assumption, due to the absence of data needed to make this split
the Scottish tables treat each cell as entirely one or the other (note that all diagonal cells in the
make matrix must be assumed to use product technology).

V,= Make matrix for product technology

V, = Make matrix for industry technology

g4= vector of product technology output by industry

q, = vector of product technology output by product
g, = vector of industry technology output by industry
q,= vector of industry technology output by product

Analogous to the pure product technology model, the transformation matrix for product
technology is constructed as:

=1
Tpra = (V1) 4.

where q, is the vector of column sums of V; (i.e. the total product technology output of each
product). And similarly for the transformation matrix for industry technology3+:

~ 1
Tita =82 V2

where g, is the vector of row sums of V, (i.e. the total industry technology output by each

3 Note that g, may be singular, and the inverse therefore does not exist. In this case g, ", formed by replacing each non-zero
element on the diagonal of g with its inverse while leaving zeroes in place, can be used instead. Alternatively, Ty can be written
in such a way as to avoid the need to take an inverse of g5:

)1y
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industry). The rows of the two transformation matrices are then weighted together by output share
to form the hybrid transformation matrix:

— ——

21 g — 81
Th = (j)TPTA + ( . )TIT.-\-

where gl/g represents the element-wise division of g, by g (i.e. g1 8 !). Then we have:

S =UTy: E = WTy.

as before.
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Derivation of Leontief inverse matrices (type | and type Il)

Leontief type |

Please note that the coronavirus (COVID-19) pandemic led to challenges in the collecting and
processing of the many data sources that underlie the Supply and Use Tables, as well as leading
to large impacts on structures and behaviours within the economy. As a result, estimates for 2020
are subject to more uncertainty than usual.

Due to the large structural changes and behaviours, unless the intention is to specifically model
the economic impacts within the 2020 pandemic year, it is strongly recommended that the 2019
model of the economy and associated multipliers are used as a proxy for post pandemic impact
modelling. It is for this reason that we have replaced the usual single year latest table downloads
with the latest pre-pandemic 2019 model year, and why the illustrative tables in this section all
relate to 2019.

The Leontief inverse matrices are derived from the industry-by-industry matrix and show how
much of each industry’s output is needed, in terms of direct, indirect and, in type Il matrices,
induced requirements, to produce one unit of a given industry’s output. The formula for the type
| Leontief is as follows:

L=(I-A)" wWhere:

L= Leontief Inverse matrix
I = Identity matrix
A= Direct requirements matrix — each cell of the Ixl matrix divided by its

column total.

As an example, aggregate type | and type Il Leontief tables will be constructed based upon the
aggregate Ixl table from the 2019 10 table. Unlike the published aggregate tables, the IxI table
separately identifies household expenditure; this is necessary for the calculation of the type Il
Leontief later in this section.

Dividing each cell in the intermediate use quadrant of the IxI matrix by its column total (Output at
basic prices) produces the direct requirements table (A). This shows the amount (£) purchased
by the industries in the columns from the industries in the rows, in order to produce £1.00 of their
own output.

Constructing an identity matrix (all zero with 1s on the diagonal) of the same dimensions as the
direct requirements table (in this case, 12x12) and subtracting the A matrix from the identity
matrix produces the (I — A) matrix, the inverse of which is the type | Leontief Inverse matrix.

The Ixl, A matrix and Leontief type | tables are shown over the page.
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Aggregate Industry by Industry Matrix 2019(Basic Prices)

£m
Input of Industry Final use
Distribution, Transport, Financial, Professional Government, Total
Industry Agriculture, Mining and Water and hotels and storage and  insurance and and support health and Total Gross Exports - demand
forestry & fishing quarmying  Manufacturing  Energy supply waste  Construction catering  communication real estate activities education  Other services  intermediate capital Non-  Exports-  Exports- Total final for
(SectionA) (Section B) (Section C) (Section D) (Section E) (SectionF) (Sections G, 1) (Sections H,J) (Sections K,L) (Sections M, N) (Sections 0-Q) (Sections R-T) use Consumers Govemment formation residents RUK RoW use products
Agriculture, forestry and fishing 627 4 1,190 31 2 30 50 1 15 23 29 4 2,014 1,362 8 417 109 1,199 861 3,956 5970
Mining and quarrying " 137 114 3 5 180 46 21 16 28 38 4 603 118 - 19 15 2335 565 3,052 3,655
Manufacturing 459 168 3,276 235 85 869 676 343 146 278 1,144 84 7,762 4,133 218 1422 196 10,137 13,079 29,185 36,947
Energy supply 39 26 511 3,662 99 60 532 135 190 142 387 108 5,892 2,140 - 58 37 3,894 27 6,156 12,048
Water and waste 31 20 171 22 508 92 171 35 46 57 380 37 1,572 746 970 52 14 840 246 2,869 4441
Construction 82 54 136 218 51 4,407 301 45 925 432 596 27 7,273 323 - 10,528 63 1,899 486 13,298 20,571
Distribution, hotels and catering 342 1 2,371 67 83 528 1,043 408 215 480 1,269 137 7,055 14,782 18 1,090 3,292 2674 2,557 24413 31,468
Transport, storage and communication 141 81 730 120 60 17 1,170 1,192 816 609 858 107 6,001 3,602 963 474 426 5295 3,760 14,520 20,521
Financial, insurance and real estate 180 179 530 189 112 378 1,260 583 5,392 851 1,223 192 11,070 22,305 - 456 85 7238 3,369 33,454 44,524
Professional and support activities 150 268 700 239 112 737 926 875 1,521 2,312 1,786 289 9,916 2,161 25 1,188 109 7971 4,693 16,145 26,061
Government, health and education " 7 90 8 18 116 67 234 406 760 2,160 16 3,893 6,811 40,050 898 165 1176 1417 50,517 54,409
Other senvices 8 5 44 4 4 14 48 39 74 62 331 388 1,021 4,792 629 82 174 535 235 6,447 7,468
Total domestic 2,080 1,061 9,863 4,799 1,139 7,528 6,290 3,920 9,763 6,035 10,200 1,394 64,072 63,274 42,882 16,683 4,685 45,194 31,294 204,012 268,084
Imports from rest of UK 1,061 622 6,101 2224 424 2,862 4,124 3,109 3,769 3,054 4613 733 32,697 23,497 555 8,346 443 1512 304 34,657 67,354
Imports from rest of world 458 450 5192 409 266 1,357 1,645 1436 1,118 1,541 3133 387 17,391 11,497 285 4380 325 1493 - 17980 35371
Total intermediate atbasic p 3,600 2,133 21,156 7432 1,828 11,747 12,059 8,465 14,651 10,630 17,945 2514 114,160 98,268 43,722 29,409 5453 48,199 31598 256,649 370,809
Taxes less subsidies on products 92 27 670 324 267 118 464 543 1,137 102 1,973 205 5,922 11,658 5 880 804 15 - 13,362 19,284
Taxes less subsidies on production -480 19 208 243 84 141 1,277 236 74 292 97 108 2,300 Total HH
Compensation of employees 798 1,125 9,325 1,082 894 4,629 12,217 7,844 6,525 10,395 26,125 2,566 83,525 income from
Gross operating surplus 1,960 351 5,588 2,968 1,367 3,936 5451 3433 22,137 4,642 8,269 2,075 62,177 all sources
Gross value added at basic prices 2278 1,495 15,121 4,293 2,346 8,706 18,945 11,513 28,736 15,329 34,491 4,749 148,002 (ONSRA)
Total output at basic prices 5,970 3,655 36,947 12,048 4441 20,571 31,468 20,521 44,524 26,061 54,409 7,468 268,084 153,486
Direct requirements table (the A matrix)
Distribution, Transport, Financial, Professional Govermnment,
Agriculture, Mining and Water and hotels and storage and  insurance and and support health and
forestry & fishing quarrying  Manufacturing  Energy supply waste Construction catering communication real estate activities education  Other services
Industry (SectionA) (Section B) (Section C) (SectionD) (SectionE) (SectionF) (Sections G, 1) (SectionsH,J) (SectionsK,L) (SectionsM,N) (Sections O-Q) (Sections R-T)
Agriculture, forestry and fishing 0.11 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mining and quarrying 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Manufacturing 0.08 0.05 0.09 0.02 0.02 0.04 0.02 0.02 0.00 0.01 0.02 0.01
Energy supply 0.01 0.01 0.01 0.30 0.02 0.00 0.02 0.01 0.00 0.01 0.01 0.01
Water and waste 0.01 0.01 0.00 0.00 0.11 0.00 0.01 0.00 0.00 0.00 0.01 0.00
Construction 0.01 0.01 0.00 0.02 0.01 021 0.01 0.00 0.02 0.02 0.01 0.00
Distribution, hotels and catering 0.06 0.03 0.06 0.01 0.02 0.03 0.03 0.02 0.00 0.02 0.02 0.02
Transport, storage and communication 0.02 0.02 0.02 0.01 0.01 0.01 0.04 0.06 0.02 0.02 0.02 0.01
Financial, insurance and real estate 0.03 0.05 0.01 0.02 0.03 0.02 0.04 0.03 0.12 0.03 0.02 0.03
Professional and support activities 0.03 0.07 0.02 0.02 0.03 0.04 0.03 0.04 0.03 0.09 0.03 0.04
Government, health and education 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.03 0.04 0.00
Other senvices 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.05
Leontief type |
Distribution, Transport, Financial, Professional Government,
Agriculture, Mining and Water and hotels and storage and  insurance and and support health and
forestry & fishing quarrying  Manufacturing  Energy supply waste Construction catering communication real estate activities education  Other services
Industry (SectionA) (Section B) (SectionC) (Section D) (Section E) (SectionF) (Sections G,1) (SectionsH, J) (Sections K,L) (Sections M, N) (Sections O-Q)  (Sections R-T)
Agriculture, forestry and fishing 1.12 0.00 0.04 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mining and quarrying 0.00 1.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Manufacturing 0.10 0.06 1.10 0.03 0.03 0.06 0.03 0.02 0.01 0.02 0.03 0.02
Energy supply 0.02 0.01 0.03 1.44 0.04 0.01 0.03 0.01 0.01 0.01 0.01 0.02
Water and waste 0.01 0.01 0.01 0.00 1.13 0.01 0.01 0.00 0.00 0.00 0.01 0.01
Construction 0.02 0.02 0.01 0.04 0.02 1.28 0.02 0.01 0.03 0.03 0.02 0.01
Distribution, hotels and catering 0.08 0.04 0.08 0.01 0.03 0.04 1.04 0.03 0.01 0.02 0.03 0.02
Transport, storage and communication 0.04 0.03 0.03 0.02 0.02 0.01 0.04 1.07 0.02 0.03 0.02 0.02
Financial, insurance and real estate 0.05 0.07 0.03 0.03 0.04 0.03 0.05 0.04 1.14 0.05 0.03 0.04
Professional and support activities 0.04 0.09 0.03 0.04 0.04 0.06 0.04 0.05 0.05 1.10 0.04 0.05
Government, health and education 0.00 0.01 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.03 1.04 0.00
Other services 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 1.06
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Leontief type Il

The type Il Leontief is calculated in the same way as the type | above but, as its purpose is also
the estimate the flows of money in and out of households and the effect of these transactions
upon industries (i.e. the induced effect), it is necessary to endogenise the household sector. Put
simply, we treat households as an additional industry by adding an extra row and column into the
direct requirements table for ‘compensation of employees’ and ‘household expenditure’
coefficients respectively.

The formal notation for this direct requirements table is:

s { A AIH:| Where:

Apr Ayn Aili, j] = amount of industry i required per unit of industry j; (This is
identical to the 12x12 A matrix used in the calculation of the
Type | Leontief above)

Amnfi,j] = amount of industry i required per unit of total household
income from all sources (see note below);
AHl[i,j]  =income paid to households per unit of output of industry i;

Anfi, j] = household expenditure per unit of exogenous household
income. (This cell is set to zero)

Total household income from all sources is used as the denominator when calculating household
expenditure coefficients (Ain) even though it may at first seem odd not to use the total household
final consumption expenditure figure (HHFCE) from the IxI Table. However, there is a good
reason for this: the total HHFCE figure from the IO tables includes household purchases that are
bought with unearned income (pensions, dividends, etc.). In other words, not all household
expenditure results from ‘Income from employment’ paid to households. If the HHF CE figure were
used as the denominator, the sum of A would equal 1 and the resulting type Il Leontief would
tend to overestimate the induced effects of changes in the Scottish economy by artificially inflating
the effect of earned income in generating further rounds of household spending.

This figure is also used to estimate unearned income (total income from all sources minus
compensation of employees) which is used later in the calibration stage. For more information
on the decision to use total household income from all sources, please see papers and minutes
from the |10 Expert Users’ Group3®. For 2019, the estimate of total household income from all
sources used is £153,486m, for 2020 it is £151,861m. This estimate comes from the sum of the
primary resources total and secondary resources total taken from the Blue Book 2022 consistent
14t September 2023 release of the ONS Regional GDHI publication3$, Table 7: Components of
total GDHI at current basic prices.

Once coefficients for the household sector have been included in the manner described above,
we arrive at the direct requirements table ‘A’ over the page.

Subtracting matrix A from an identity matrix of the same dimensions (12x12) and calculating the
inverse of the result L = (I — A)' yields the type Il Leontief inverse.

Since some of the figures are very small, the full Leontief tables have traditionally been multiplied
by 1,000 for presentation purposes.

35 www.gov.scot/groups/input-output-expert-user-group/
36

www.ons.gov.uk/economy/regionalaccounts/grossdisposablehouseholdincome/bulletins/regionalgrossdisposablehouseholdinco
megdhi/1997t02021
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Direct requirements table (the A matrix)

Distribution, Transport, Financial, Professional Government,
Agriculture, Mining and Water and hotels and storage and  insurance and and support health and Consumers'
forestry & fishing quarrying  Manufacturing  Energy supply waste Construction catering communication real estate activities education  Other services  expenditure
Industry (Section A) (Section B) (SectionC) (Section D) (Section E) (Section F)  (Sections G, 1) (Sections H, J) (SectionsK, L) (Sections M, N) (Sections O-Q) (Sections R-T)
Agriculture, forestry and fishing 0.11 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Mining and quarrying 0.00 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Manufacturing 0.08 0.05 0.09 0.02 0.02 0.04 0.02 0.02 0.00 0.01 0.02 0.01 0.03
Energy supply 0.01 0.01 0.01 0.30 0.02 0.00 0.02 0.01 0.00 0.01 0.01 0.01 0.01
Water and waste 0.01 0.01 0.00 0.00 0.11 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00
Construction 0.01 0.01 0.00 0.02 0.01 0.21 0.01 0.00 0.02 0.02 0.01 0.00 0.00
Distribution, hotels and catering 0.06 0.03 0.06 0.01 0.02 0.03 0.03 0.02 0.00 0.02 0.02 0.02 0.10
Transport, storage and communication 0.02 0.02 0.02 0.01 0.01 0.01 0.04 0.06 0.02 0.02 0.02 0.01 0.02
Financial, insurance and real estate 0.03 0.05 0.01 0.02 0.03 0.02 0.04 0.03 0.12 0.03 0.02 0.03 0.15
Professional and support activities 0.03 0.07 0.02 0.02 0.03 0.04 0.03 0.04 0.03 0.09 0.03 0.04 0.01
Govemment, health and education 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.03 0.04 0.00 0.04
Other services 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.05 0.03
Compensation of employees 0.13 0.31 0.25 0.09 0.20 0.23 0.39 0.38 0.15 0.40 0.48 0.34 0.00
Leontief type Il
Distribution, Transport, Financial, Professional Government,
Agriculture, Mining and Water and hotels and storage and  insurance and and support health and Consumers'
forestry & fishing quarrying  Manufacturing  Energy supply waste Construction catering communication real estate activities education  Other services  expenditure
Industry (Section A) (Section B) (SectionC) (Section D) (Section E) (Section F)  (Sections G, 1) (Sections H, J) (SectionsK, L) (Sections M, N) (Sections O-Q) (Sections R-T)
Agriculture, forestry and fishing 1.12 0.01 0.04 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01
Mining and quarrying 0.00 1.04 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Manufacturing 0.11 0.08 1.12 0.04 0.04 0.08 0.05 0.04 0.02 0.04 0.05 0.03 0.04
Energy supply 0.02 0.03 0.04 1.44 0.05 0.02 0.04 0.03 0.02 0.03 0.03 0.04 0.03
Water and waste 0.01 0.01 0.01 0.01 1.13 0.01 0.01 0.01 0.00 0.01 0.01 0.01 0.01
Construction 0.03 0.03 0.01 0.04 0.02 1.28 0.02 0.01 0.03 0.03 0.02 0.01 0.01
Distribution, hotels and catering 0.11 0.09 0.12 0.04 0.06 0.09 1.10 0.08 0.04 0.09 0.10 0.08 0.13
Transport, storage and communication 0.05 0.05 0.04 0.03 0.03 0.03 0.06 1.09 0.03 0.05 0.05 0.04 0.04
Financial, insurance and real estate 0.10 0.15 0.10 0.07 0.10 0.11 0.15 0.13 1.19 0.15 0.15 0.12 0.21
Professional and support activities 0.05 0.11 0.04 0.04 0.05 0.07 0.06 0.07 0.05 112 0.06 0.07 0.04
Govemment, health and education 0.02 0.03 0.03 0.01 0.02 0.03 0.03 0.04 0.03 0.06 1.08 0.03 0.06
Other services 0.01 0.02 0.02 0.01 0.01 0.02 0.02 0.02 0.01 0.02 0.03 1.07 0.04
Compensation of employees 0.30 0.49 0.41 0.21 0.33 0.43 0.54 0.54 0.25 0.59 0.66 0.49 1.17
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Derivation of multipliers and effects

The Input-Output publication gives seven different types of aggregate multiplier for both type |
and type Il effects. The multipliers allow users to make estimates of the whole economy impacts
of small changes in the Scottish economy.

Output multiplier (Omuit); = D Lij

The Type | output multiplier for a particular industry is defined to be the total of all outputs from
each domestic industry required in order to produce one additional unit of output: that is, the
column sums (Zi ) from the Type | Leontief inverse matrix (Lj). Similarly, the Type Il output
multiplier is given from the column sums of Industry rows (i.e. exclude compensation of
employees) from the Type Il Leontief.

Income multiplier (Tut); = D villij /v

The Type | and Il income multipliers show the increase in income from employment (IfE)
throughout the Scottish economy that results from a change of £1 of income from employment in
each industry. In the formula above, ‘v’ refers to the ratio of If E/total output for each industry.

Income effects (Tegr); = D villi

This statistic calculates the impact upon IfE throughout the Scottish economy arising from a
change in final use for industry j’'s output of £1.

GVA multiplier (Groutt); = D 9iLis/9;

The Type | and Il GVA multipliers show the increase in GVA throughout the Scottish economy
that results from a change of £1 of GVA in each industry. In the formula above, ‘g’ refers to the
ratio of GVA/total output for each industry (taken directly from the IxI table).

GVA effects (Gest); = D 9iLi

This statistic calculates the impact upon GVA throughout the Scottish economy arising from a
change in final use for industry j’s output of £1.

Employment multiplier (Ey,); = > wilij/w;

The employment multipliers show the total increases in employment throughout the Scottish
economy which result from an increase in final use which is enough to create one additional FTE
(full-time equivalent) employment in that industry. In the formula above, ‘W’ is equal to FTE per £
of total output for each industry.

Employment effects  (E.q), = Y willj

The employment effects statistic calculates the impact upon employment throughout the Scottish
economy arising from a change in final use for industry j’s output of £1.
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The employment multipliers and effects use the results of the symmetric table analysis, but also
require full-time equivalent employment (FTE) estimates for each of the 98 Input-Output
categories across the whole of the Scottish economy. They are put together using data from the
Annual Business Survey (ABS)3 and Business Register and Employment Survey (BRES)3 (for
employee jobs). Agricultural Census®® (for jobs in agriculture) and ONS Workforce Jobs (for self-
employed and HM forces jobs) are accessed via NOMIS40,

The data sources used indicate full and part time workers. Full time equivalence is taken as one
full time job equals 1 FTE, and any part time worker equals 0.5 FTE. BRES defines part-time
work as 30 hours per week or less, with anything over that being full-time.

37 www.ons.gov.uk/businessindustryandtrade/business/businessservices/methodologies/annualbusinesssurveyabs
38 www.ons.gov.uk/surveys/informationforbusinesses/businesssurveys/businessregisterandemploymentsurvey

39 www.gov.scot/collections/june-scottish-agricultural-census

40 www.nomisweb.co.uk/Default.asp

31



Consistency testing the Leontief tables and multipliers

The term ‘calibration’ is used to describe the process whereby the Leontief Inverses are checked
by calculating the matrix product of the Leontief and the vector of final uses. The outcome of this
calculation (if the Leontief’s are correct) is to recreate the base year gross outputs at basic prices.

Oy =

O, = LF4 Where:

Column vector (of size n, where n = number of industries in the Leontief) of
gross output at basic prices for each industry. When calibrating the type I
matrix, an ‘additional’ cell I(1, n+1) is output that should equal the figure of
total household income from all sources

Leontief Inverse Matrix

Column vector of final use by industry. When calibrating the type I
Leontief, this vector does not include household expenditure and an
additional cell (1, n+1) should be included at the bottom of this vector
equalling the figure of unearned income (total income from all sources
minus compensation of employees)

It should be apparent that, as the type Il Leontief is equivalent to the type | Leontief but also
includes induced (or household spending) effects, each and every cell in the T2 matrix should be
of equal or greater value to its T1 equivalent.

An extra check is carried out on the income multipliers. Dividing the type | income multiplier for
each industry by the corresponding type Il value should lead to a constant ratio across all
industries. In 2019, this constant ratio was 0.88.
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Annex A: Industry

data sources

SIC07 Industry

Supply

Use

01 Agriculture

Scottish Government; Scottish Agriculture Output, Input and Income Statistics,
Components of Total Income From Farming (TIFF), Non-Agriculture spread using UK supply
patterns

Scottish Government; Scottish Agriculture Output, Input and Income Statistics,
Components of Total Income From Farming (TIFF), Farm Accounts Suney. (Inter-farm, Non-
farming and Non-farm based farming estimated from UK data)

02 Forestry planting and harvesting

ABS and Forestry suney 2001

ABS and Forestry survey 2001

03.1 Sea fishing

Marine directorate of the Scottish Government, Scottish based fishing vessel landings, ABS
and UK Supply Table

Marine directorate of the Scottish Government, Scottish based fishing vessel landings, ABS
and UK Use table

03.2 Fish farming

Marine directorate of the Scottish Government, Scottish Fish Farms Annual Production
Survey, ABS and UK Supply Table

Marine directorate of the Scottish Government, Scottish Fish Farms Annual Production
Surnwey, ABS and UK Use table

05-09 Mining

ABS and UK Supply Table

ABS, ONS Annual Purchase Surwey and UK Use table

10-37 Manufacturing, energy

ABS, Prodcom and UK Supply table

ABS, ONS Annual Purchase Surwey and UK Use table

38-39 Waste and remediation and
management

Scottish Local Authority Financial Returns, ABS and UK Supply table

Scottish Local Authority Financial Returns, ABS and UK Use table

41-43 Construction

ABS, Prodcom and UK Supply table

ABS, ONS Annual Purchase Surwey and UK Use table

45-63 Distribution, catering, transport &
communication

ABS and UK Supply table, BBC Annual Accounts

ABS and UK Use table, BBC Annual Accounts

64-68 Banking & Finance, real estate,
estate agents

ONS Annual Surwey of Hours and Earnings and UK Supply table

ONS Annual Suney of Hours and Eamings and UK Use table

69-82 Professional, scientific and
technical activities; administrative
and support activities

ABS and UK Supply table

ABS and UK Use table

84 Public administration

Online System for Central Accounting and Reporting (OSCAR) spending database where
possible, Government Expenditure and Revenue Scotland, Public Sector Employment
statistics, UK Defence Statistics. ABS and UK Supply table

Online System for Central Accounting and Reporting (OSCAR) spending database where
possible, Government Expenditure and Revenue Scotland, Public Sector Employment
statistics, UK Defence Statistics. ABS and UK Use table

85 Education

Scottish Local Government Financial Statistics, Scottish Funding Council, Higher Education
Statistics Agency, Scottish Council of Independent Schools. ABS (Senice Trades) and UK
Supply table

Scottish Local Government Financial Statistics, Scottish Funding Council, Higher Education
Statistics Agency, Scottish Council of Independent Schools. ABS (Senice Trades) and UK
Use table

86 Human health senices

NHS Annual Accounts. ABS and UK Supply table

NHS Annual Accounts. ABS and UK Use table

87-92, 94 Residential care senices; social
work senvices; creative and cultural
senices

Scottish Local Authority Financial Returns, ABS and UK Supply table

Scottish Local Authority Financial Returns, ABS and UK Use table

93 Gambling

ABS and UK Supply table

ABS and UK Use table

95-97 Other senvice activities

ABS and UK Supply table

ABS and UK Use table

98 Activities of households

ONS Regional Accounts, UK Supply table

ONS Regional Accounts

ABS - Annual Business Survey *'
Annual Purchases Survey *?

Prodcom - Products of the European Community “3

4" www.ons.gov.uk/businessindustryandtrade/business/businessservices/methodologies/annualbusinesssurveyabs

42 www.ons.gov.uk/businessindustryandtrade/business/businessservices/articles/developmentoftheannualpurchasessurvey/2017-12-15

43 www.ons.gov.uk/surveys/informationforbusinesses/businesssurveys/ukmanufacturerssalesbyproductprodcom
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Annex B: Input-Output Categories

Std. Industrial Classification of Economic

SIC07 Section Input-Output Classification (SIC2007) Activities 2007
Agriculture, forestry and A 01 Agriculture, hunting and related services 01
fishing 02.1,02.4 Silviculture and other forestry activities and support services 021 024
02.2-3 Logging and gathering 02.2 02.3
03.1 Marine and freshwater fishing 03.1
03.2 Marine and freshwater aquaculture 03.2
Mining and quarrying B 05 Coal and lignite 05
06-08 Crude petroleum, natural gas and metal ores; other mining and quarrying 06 07 08
09 Mining support services 09
Manufacturing C 101 Preserved meat and meat products 10.1
10.2-3 Processed and preserved fish, crustaceans, molluscs, fruit and vegetables 10.2 10.3
10.4-5 Dairy products, vegetable and animal oils and fats 10.4 10.5
10.6 Grain mill products, starches and starch products 10.6
10.7 Bakery and farinaceous products 10.7
10.8 Other food products 10.8
10.9 Prepared animal feeds 10.9
11.01-04 Alcoholic beverages - spirits, wines and cider 11.01 11.02 11.03 11.04
11.05-06 Alcoholic beverages - beer and malt 11.05 11.06
11.07 Soft drinks 11.07
12 Tobacco products 12
13 Textiles 13
14 Wearing apparel 14
15 Leather and related products 15
16 Wood and of products of wood and cork, except furniture; articles of straw and 16
plaiting materials
17 Paper and paper products 17
18 Printing and recording services 18
19, 20B Coke, refined petroleum products and petrochemicals 19 20.14 20.16 20.17 20.6
20.3 Paints, varnishes and similar coatings, printing ink and mastics 20.3
20.4 Soap and detergents, cleaning and polishing preparations, perfumes and toilet 20.4
preparations
20.5 Other chemical products 20.5
20AC Industrial gases, inorganic chemicals, fertilisers, dyestuffs and agrochemicals 20.11 20.12 20.13 20.15 20.2
21 Basic pharmaceutical products and pharmaceutical preparations 21
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SIC07 Section

Input-Output Classification (SIC2007)

Std. Industrial Classification of Economic
Activities 2007

22 Rubber and plastic products 22
23.5-6 Manufacture of cement, lime, plaster and articles of concrete, cement and plaster 23.5 23.6
230THER Glass, refractory, clay, other porcelain and ceramic, stone and abrasive products 23.1 23.2 23.3 23.4 23.7 23.9
24.1-3 Basic iron and steel 241 24.2 24.3
24.4-5 Other basic metals and casting 24.4 24.5
25 Fabricated metal products, including weapons and ammunition 25
26 Computer, electronic and optical products 26
27 Electrical equipment 27
28 Machinery and equipment not elsewhere classified 28
29 Motor vehicles, trailers and semi-trailers 29
30 Other transport equipment 30
31 Furniture 31
32 Other manufactured goods 32
33 Repair and installation of machinery and equipment 33
Electricity, Gas, Steam and 35.1 Electricity; generation, transmission, distribution and trade 35.1
Air Conditioning supply 35.2-3 Gas; distribution of gaseous fuels through mains; steam and air conditioning 35.2 35.3
supply
Water Supply, Sewerage, 36, 37 Natural water treatment and supply services, sewerage services 36 37
Waste;_Mgnagement and 38, 39 Waste collection, treatment and disposal; materials recovery; remediation and 38 39
Remediation other waste management
Construction 41-43 Construction 41 42 43
Wholesale and Retail Trade; 45 Wholesale and retail trade and repair services of motor vehicles and motorcycles 45
Repair of Motor Vehicles 46 Wholesale trade services, except of motor vehicles and motorcycles 46
and Motorcycles 47 Retail trade services, except of motor vehicles and motorcycles 47
Transportation and Storage 49.1-2 Rail transport services 491 49.2
49.3-5 Land transport services and transport services via pipelines, excluding rail 49.3 49.4 49.5
transport
50 Water transport services 50
51 Air transport services 51
52 Warehousing and support services for transportation 52
53 Postal and courier services 53
Accommodation and Food 55 Accommodation services 55
Service activities 56 Food and beverage serving services 56
Information and 58 Publishing services 58
Communication 59 & 60 Motion picture, video and TV programme production services, sound recording & 59 60
music publishing; 'Programming and broadcasting services
61 Telecommunications services 61
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SIC07 Section

Input-Output Classification (SIC2007)

Std. Industrial Classification of Economic
Activities 2007

62 Computer programming, consultancy and related services 62
63 Information services 63
Financial and Insurance 64 Financial services, except insurance and pension funding 64
activities 65 Insurance, reinsurance and pension funding services, except compulsory social 65
security and pension funding
66 Services auxiliary to financial services and insurance services 66
Real Estate activities 68.1-2 Real estate services, excluding on a fee or contract basis and imputed rent 68.1 68.2
68.2IMP Imputed rent services -
68.3 Real estate activities on a fee or contract basis 68.3
Professional, Scientific and 69.1 Legal services 69.1
Technical activities 69.2 Accounting, bookkeeping and auditing services; tax consulting services 69.2
70 Services of head offices; management consulting services 70
7 Architectural and engineering services; technical testing and analysis services 71
72 Scientific research and development services 72
73 Advertising and market research services 73
74 Other professional, scientific and technical services 74
75 Veterinary services 75
Administrative and Support 77 Rental and leasing services 77
Service activities 78 Employment services 78
79 Travel agency, tour operator and other reservation services and related services 79
80 Security and investigation services 80
81 Services to buildings and landscape 81
82 Office administrative, office support and other business support services 82
Public Administration and 84 Public administration and defence services; compulsory social security services 84
Defence
Education 85 Education services 85
Human Health and Social 86 Human health services 86
Work activities 87, 88 Residential care services; Social work services without accommodation 87 88
Arts, Entertainment and 90 Creative, arts and entertainment services 90
Recreation 91 Libraries, archives, museums and other cultural services 91
92 Gambling and betting services 92
93 Sports services and amusement and recreation services 93
Other Service activities 94 Services furnished by membership organisations 94
95 Repair services of computers and personal and household goods 95
96 Other personal services 96
Activities of Households 97 Services of households as employers of domestic personnel 97
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