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A  B  S  T  R  A  C  T


This paper uses the input‑output tables for 1974, 1979 and 1984 to explore the causes of changes in employment at sectoral and industry level.  We assess the relative importance of rising import penetration, changing producer demands for factor inputs, and changing consumer demands for goods and services as explanations for the contraction of total private sector employment and the rising share of employment in services.  The use of input‑output data and methodology permits us to explore both the direct and indirect consequences of changes in final demand.


Whilst the UK has obviously lost markets (and comparative advantage) in labour intensive manufactures, there is not very strong evidence of producers initiating these changes via intermediate demands, reflecting a new international division of labour.  Import penetration appears to have been most damaging in final product markets reflecting consumer preferences; by contrast greater sourcing abroad of intermediate products led to loss of employment income in only a limited number of industries.  Evidence was found of growing domestic contracting out from manufacturing, particularly in the 1970's, which benefited services.  Strong interindustry demand also sustained several growing manufacturing sectors.  There was little evidence that growth in consumer spending was biased towards services and away from manufactured goods, although clearly the service component of all goods was rising.  The key policy issue thus remains that of retaining markets for final goods.

Introduction


The motivation for this work is to gain a better understanding of the processes generating falling private sector employment in the UK, and the shift of employment to services.  Employment in the manufacturing sector began to fall in the late 1960s, accelerating after 1973 and falling precipitously after 1979.  Thus, despite the continuing rise in employment in services, total employment was stationary in the 1970's and fell sharply in the early 1980's.  These trends are reflected in Table 1.


A number of explanations of these trends have been formulated and debated at length elsewhere.  The main strands of this debate are:

a)  Internationally traded manufactured goods, together with some services, have suffered market penetration by either or both the advanced industrialised countries and the newly industrialising countries.

b)  Labour has been more easily displaced by capital intensive production techniques in manufacturing than in services over the long term and this process has accelerated with recent technical change based on information technology.

c)  Producers within manufacturing have contracted out many services, which were previously produced in‑house.

We aim to shed light on the relative contribution of these trends to the observed changes in UK employment.


A further popular explanation of the rise in service employment, centres on income elasticity of demand, which is assumed to be higher for services than for manufactured goods.  We comment on the evidence of the Cambridge Growth Project model, which does not provide any support for this argument in its estimates of consumer expenditure functions.  We then illustrate the industrial employment implications of different types of final expenditure using simulation techniques.


In an earlier paper we showed that individual industries could be usefully divided into four broad groups on the basis of their trends in the growth of gross output and value added (Greenhalgh, Gregory and Ray, 1988).  This division replaces the conventional five‑sector classification of primary, manufacturing, construction, utilities and services.  The four groups comprised a three‑fold division of the total group of primary, manufacturing and construction industries (henceforth PMC) into 'growing', 'cycling' and 'declining' industries; the fourth group was composed of utilities and services, in some respects similar to the growing industries but less highly traded internationally.  Even the growing PMC industries had exhibited falling employment since the mid‑1960s, with the only positive employment growth within the period occurring in utilities and services.


This paper uses the input‑output tables for 1974, 1979 and 1984 to explore further the level and changes in the employment‑intensity of 37 individual industries, retaining the broad four‑way grouping to provide a higher level of aggregation.  We examine the employment income generated directly and indirectly by each of these 37 industries and by each of the four groups, relating these to the industry and group positions in international trade.  We chose to use the input‑output framework because a large part of employment and output are generated in supplying intermediate products.  Furthermore, the processes of international competition operate as strongly in these markets as in those for final products.  Thus any analysis of job loss through import penetration requires consideration of the source of supply of intermediate products.


The choice of the three years 1974, 1979 and 1984 was dictated by the availability of input‑output tables from the CSO.  Fortunately, 1974 and 1979 are very comparable in being located close to the cyclical peaks of the 1970s.  While 1984 is clearly not a peak, by this date the recovery of the 1980s was well under way.  Because of the change of government in 1979 the two five‑year sub‑periods reflect very different policy regimes.  The structural change revealed by the comparison of 1974 with 1979 was taking place against a background of stable real exchange rates, but changing tariff structures and trade patterns consequent on joining the European Community.  In contrast any structural change occurring between 1979 and 1984 is likely to reflect the dramatic fluctuations in sterling exchange rates and the unexpectedly severe domestic and international recession of the early 1980s.


A separate dimension of the empirical analysis is provided by simulations with the Cambridge Growth Project disaggregated model.  In contrast to the input‑output analysis, which traces the evolving inter‑industry linkages, the simulations quantify the detailed industrial employment generated by alternative patterns of final demand.  The 37‑industry level of disaggregation used in our input‑output analysis reflects the disaggregation available through the CGP model, itself a dynamic input‑output model of the UK.

How Industry Creates Jobs


The total employment, and employment income, generated in UK industry can be traced back from final output demands.  Firstly, and most obviously, final users (consumers, producers, for investment, government, for either current consumption or investment, and foreigners) will generate employment in the industry directly.  The main choice which these purchasers have to make is between domestically produced goods and imports; this determines the size of the first‑round leakage, of final demand to imports.


The resulting demand for home‑produced goods stimulates domestic final output, which in turn gives rise to a series of derived demands by producers for intermediate and semi‑manufactured products from other suppliers, in what may be an extended and complex chain.  It is these backward linkages from final output to intermediate suppliers which input‑output analysis is designed to capture.  The jobs and incomes generated in the range of supplying industries (and in their suppliers in turn) are the indirect effects of demand for domestic output, and are a further, though largely hidden, source of job loss when final markets are lost.  A similar choice between domestic and foreign suppliers again arises, purchases from foreign sources giving rise to the second main leakage in the income‑generation process, the leakage to intermediate imports.


While these two aspects, choice of final and intermediate suppliers, can be separated conceptually in practice they may be interdependent.  Capturing final product markets at home or abroad may require lower costs or a change in product quality which can only be achieved by purchasing inputs from abroad.  In this way job gains at one stage may be achieved at the cost of job losses at another stage and possibly in a different industry.  In general, the more successful the industry, both currently and prospectively, in terms of quality  of product, the higher the ratio will be between value added and gross output.


The final set of decisions influencing employment generation is the choice of labour‑intensity and production techniques.  In the analysis which follows, we use data contained in the input‑output tables to investigate the employment income generated per unit of output.  Obviously this does not correspond precisely with the number of jobs, since employers' wage bills will reflect the number of employees, average hours worked, and pay per hour.  Nevertheless, the employment income does represent the size of 'cake' going to labour, even though additional evidence is necessary to look at the distribution of the cake between pay and jobs.


A further important issue is that of where in the economy the jobs arise.  A novel feature of the economy in the 70's and 80's was reputed to be a trend to greater specialisation, with firms hiving off activities such as accounting, legal, catering and cleaning services to specialist firms and, more latterly, leasing capital goods from financial institutions.  Thus an industry may purchase the same total employment to produce its product, but more of it  is indirect labour.  We analyse below the changing structure of the input‑output tables to see how significant these trends were.

Input‑Output Analysis: The Methodology


The basic Leontief input‑output relationship may be expressed as



x = Ax + f

where x is a vector of gross output by industry, f is a vector of final demand by industry, and A is the technical coefficient matrix whose typical element aij represents the value of the ith input needed to produce one unit of industry j's output.


Solving for x,



x = (I‑A)‑1.f

where I is the identity matrix, (I‑A)‑1, known as the Leontief inverse, represents the total requirements per unit of final output in terms of gross output.


If a vector of final output (fj) is constructed by setting all but the jth element equal to zero and the jth element is set to unity, then:



xj = (I‑A)‑1.fj
represents the gross output requirements of each industry per unit of final demand for industry j.


Now we construct a diagonal matrix LI, a typical diagonal element (lijj) of which represents the employment income generated by industry j per unit of its gross output.


The (direct and indirect) employment income generation by each industry per unit of final demand for industry j is given by



LI.xj = LI.(I‑A)‑1.fj
The sum of the elements of this vector gives the total (direct and indirect) employment income generated per unit of industry j's final demand.  This exercise can be repeated for each j.


Likewise we can generate the intermediate import coefficients per unit of final demands for industry j by replacing LI by another diagonal matrix MI, a typical diagonal element (mijj) of which represents the purchase of intermediate imports by industry j per unit of its gross output.


The CSO input‑output tables are prepared for approximately 100 industries.  We wished to retain the full information from these tables.  We therefore carried out the above calculations for the 100 industries before aggregating to the 37 industry and four group levels, rather than aggregating the input‑output tables themselves.  The 1974 table was constructed on the basis of the 1968 SIC, while 1979 and 1984 are on the new SIC(R) of 1980; for comparability with our earlier work including the simulations from the CGP model we chose to remain with the 1968 classification.  Details of the extraction and treatment of the data and of the mappings between the SIC(R) 1980 and the SIC 1968 are given in the Appendix.

Empirical Results:

Aggregate demand and domestic employment


The starting‑point for the analysis is the examination of the employment income generated by a one‑unit increase in expenditure on the final output of a single industry.  The initial expenditure may be on domestic output or on final imports, depending on purchasers' preferences.  The part directed to domestic output generates incomes throughout the economy directly and by way of inter‑industry linkages.  Table 2 shows the employment income coefficients for the 37 industries and the four broad groups, reflecting the total UK employment income generated either directly within the industry, or indirectly by suppliers to that industry, by a unit of demand.  These figures thus incorporate first‑round import leakages.


The growing PMC industries had the lowest group average coefficient in all three years, followed by the cycling industries.  For both groups the employment income coefficient fell consistently across the period.  The declining industries, a small group, were consistently  more employment‑income intensive than the other PMC industries.  Utilities and services began the period with the highest coefficient, barely changing by 1979, falling significantly by 1984, but remaining much higher than the growing and cycling PMC groups.  Within each of the four groups there is considerable spread in the coefficients, including some overlap between groups.  Some of the outliers are explicable in terms of special characteristics; this is particularly true for industries receiving substantial government subsidies.


In general, the figures are consistent with the received view, based on direct labour requirements only, that utilities and services are more labour‑intensive and less tradeable than manufacturing, and that high labour‑intensity has made the declining group vulnerable to international competition.  Changing trade patterns at both final and intermediate levels and evolving domestic production techniques are all reflected in the coefficients recorded in Table 2.  In the analysis which follows we shall separate these strands, but first we consider how successful these industries were in foreign trade by looking at the overall trade position by sector, without for the moment distinguishing intermediate and final imports.

Trade Performance and Tradeability


The net export index (Table 3), reveals that in 1974 each of the PMC groups was on average a net importer.  The growing groups were the most significant net importers in 1974, but then improved their position to become marginal net exporters by 1984.  The cycling group maintained a constant, although minor, net import position between 1974 and 1979, but deteriorated sharply by 1984.  The utilities and services sector, a net exporter throughout, likewise shows some loss of ground between 1979 and 1984.


Within the growing group the improved trade position was by no means uniform.  The largest turn‑round, unsurprisingly, was in petroleum and natural gas, while agriculture and food manufacture also reduced their net deficit.  The position of the remaining five industries deteriorated, in some cases little (chemicals), in others substantially (electrical engineering, printing and publishing).  Within the cycling group there was likewise considerable diversity.  The most pronounced deterioration came in motor vehicles, textiles and apparel, whereas drink and tobacco, together with the metal industries and construction, all strengthened their trade positions.  While some of these developments reflect the growth of oil production in the UK, others give a picture of a changing pattern of comparative advantage through the 1970s overlaid by the effects of exchange rate misalignments in the 1980s.


To give some indication of how each industry was faring in its final product markets against the background of world growth in intra‑industry trade, Table 4 reports several measures of trade performance in final goods and services.  On the basis of the first indicator, the balance of trade in final products, both the growing and cycling PMC sectors were in surplus until 1979.  This contrasts with the picture for total trade, but it must be borne in mind that, while imports can be divided between intermediate and final goods, all exports are treated as final goods.  Subject to this caveat, the figures indicate that imports of semi‑finished products made a major contribution to the overall trade deficits in both of these sectors in the 1970s.


Measured directly, import penetration in final products increased in both the growing and cycling groups between 1974 and 1984.  This does not necessarily signal a deterioration in performance, as total trade in final goods was rising more rapidly than final expenditure, in Britain as in most of the developed world.  The third set of indices show a rising share of trade to expenditure for all four groups between 1974 and 1984.  Intra‑industry trade grew most rapidly, and by 1984 was highest, in the growing group.


Thus, even though they faced a high degree of openness, the growing group were better able to retain their final product markets than were the cycling group.  The growing group trade balance in final products rose from 25 to 41.5 per cent in the five years 1974‑79 and remained at the same level despite no further contribution to changes in this index from oil after 1979 and in the face of the rapid appreciation of sterling post‑1979.  In the 1980s the strongest performers were agriculture and aerospace, together with chemicals.  Other growing industries lost ground, particularly in the later period.  The cycling industries average performance was dominated by the loss of markets in final products in motor vehicles, textiles and apparel.  Drink and tobacco, iron and steel, non‑ferrous metals, metal goods and construction appear to have won back domestic markets, rolling back import penetration and raising their net exports as a share of total trade.


The ratio of trade in final products to expenditure was lowest for utilities and services, confirming their ranking as the least tradeable group, although even here the index rose to reach 25 per cent by 1984, and there was always considerable diversity of tradeability.  The sector has seen an erosion of its positive trade balance throughout the period, most notably in other transport (air and sea) and communications.  The former has traditionally been very highly traded, whereas the latter has moved from being almost non‑traded to above‑average within the group in five years.

The Characteristics of UK Industries


The preceding section looked at the trade performance and tradeability of individual industries.  We now turn to a consideration of the consequences for employment of final expenditure on UK output.  The first index in Table 5 shows the direct and indirect employment income generated per unit of domestic output.  These are analogous to the coefficients given in Table 2, but excluding the first‑round leakage to imports in final demand.  All the coefficients are now higher due to the removal of the first‑round leakage to imports.


The employment‑intensity of growing industries is confirmed as being the lowest of all four groups, and the employment‑intensity of the declining group is significantly the highest.  These rankings of the three PMC groups in terms of labour‑intensity is thus unchanged from Table 2.  Utilities and services are more similar to the PMC industries in employment income generated now that the first‑round leakage to imports has been removed.  The apparent employment‑intensity which emerged previously for this group can now be seen to be partly the consequence of lower tradeability.


The only group where the employment income coefficient was clearly trended downwards over the period is the growing group, where petroleum and natural gas made a large contribution.  Removing the import leakage from final demand evident in Table 4 thus eliminates the downward trend in employment income generated for the cycling group and utilities and services.  These industries were therefore generating as much employment income as ever, but perhaps in different industries, a point explored below.


Surprisingly, the use of intermediate imports, directly and indirectly, fell in each of the four groups between 1974 and 1979, and then remained broadly constant until 1984.  This seems to suggest a substitution away from the use of imports in the earlier part of the period when the real exchange rate remained virtually constant and intra‑industry trade was expanding.  The explanation confirmed below by direct analysis of the I‑O matrix, was that all types of industrial products were absorbing more of the less tradeable categories of inputs, including utilities and services.  Significant exceptions to this downward trend were motor vehicles and aerospace, where the use of intermediate imports rose sharply, presumably reflecting the increasing internationalisation of production in these two industries.


Whilst our major concern in this paper is to gain better understanding of the past, future prospects for jobs will hinge on the ability of the various industries to continue to generate jobs and incomes.  The ratio of value added to gross output can be taken as a measure of the health of the industry and a pointer towards its potential for survival.  Table 5 shows that this ratio was clearly highest in utilities and services.  Among the PMC industries only a relatively small number of industries have shown a clear upward trend in this ratio: in the growing group, oil and gas, chemicals, instruments, electrical engineering, and printing and publishing; in the cycling group, mining n.e.s., tobacco, mechanical engineering, metal goods, textiles and apparel.  In most cases the rises were relatively modest.  Within the growing group two industries showed a fall in the ratio, namely agriculture and aerospace.

Changes in inter‑industry linkages


We next examine the nature of the economic interlinkages as reflected in the input‑output matrix, which underlies the total (direct plus indirect) expenditures on labour (employment income) and on intermediate imports, both of which were discussed above.  We aggregated the industry by industry flow tables to the same 37 industry level used above and computed input coefficients per unit of gross output, aij, which were then coded 3/2/1/0 according to their relative size.  These tables are presented in the Appendix, Tables A.2/3/4 for 1974, 79, 84 respectively.  Each column of the matrix reflects purchases by the industry per unit of its own gross output.  Looking along a row we can gain an impression of the importance of sales by this industry to all others, although clearly the various row elements reflect purchases as proportions of these different industries gross outputs.  (Thus row 'totals' are inherently cruder than column totals.)


To highlight the changes in the structure of linkages between industries, the values of the aij coefficients at the 37 industry level were differenced and again coded (from +3 to ‑3).  These differential coefficients are presented in Tables 6 and 7, reflecting the two five year sub‑periods, and in Table 8, which shows the total changes over the ten year period 1974‑84.  Note that the need to map industries to the same SIC, created by the change of SIC from 1968 to 1980 lead to problems of comparability, particularly between the 1974 and 1979 figures which were released on different bases (see the Appendix and Table A.1).  This caveat affects flows between some manufacturing industries, but is less serious for the flows between services and manufacturing.


Before looking at the specific issue of manufacturing demand for services, a number of general features of the tables may be noted.  First, there is a rise in the overall proportion of non‑zero elements from 56% in 1974 to 64% in 1979 and 68% in 1984.  However many of these new elements are quite small; counting only size 3 and size 2 elements as non‑zero shows a rise in overall density from 27% in 1974 to 33% in 1979, but this density stabilises thereafter, being 32% in 1984.  A second feature of the tables is that the diagonal elements, which reflect purchases between firms in the same industry, tend to fall from 1974 to 1979 and to rise quite sharply between 1979 and 1984.  These trends are consistent with increasing horizontal concentration in the 1970's, and with the dominance of de‑merger activity in the early Thatcher era (e.g. via buy‑outs).


Backward linkages (evidenced by column elements) varied somewhat by industry being larger in manufacturing and construction than in primary, utilities and service sectors.  The range of variation was narrower for backward linkages than for forward linkages.  Thus the same key suppliers were necessary for a wide range of industry groups.  Even in 1974 'services n.e.s.' were bought in significant amounts by all industries.  Other general suppliers included distribution, oil products, metal goods, chemicals, mechanical engineering, other manufacturing (rubber and plastics), paper and board (see Table A.2).  By 1984, of these industries only oil products shows a fall in the number and size of its linkages, reflecting a switch to coal products, which mostly occurred post 1979, presumably, in response to changing relative prices.  The remaining general suppliers mostly shared with other groups in the rise in inter‑industry linkages reflected in the increased overall density noted above (a surprising exception here was paper and board which stood still).


Turning to the issue of whether 'hiving off' from manufacturing could have occurred, there is certainly evidence of increased purchases of services by almost all industries (see Table 8, rows 32 to 37).  Clearly any rise in the relative price of services, consequent upon lower productivity gains in these activities than in manufacturing, would cause expenditure to rise if producers' demands were inelastic.  Price rises may also underlie the general rise in purchases of utilities (Table 8, rows 29 to 31).  Even so, there is considerable reason to believe that manufacturing demands for services rose more than those of other industries.  In Table 8 more than one third of the relevant Δaij elements are size 2 or 3 for manufacturing industries, reflecting much greater increases in spending than occurred in non‑manufacturing sectors, which would also have faced relative price rises for their purchases of services.


Note that the phenomenon of 'hiving off' might alternatively be described 'fixed costs' reflecting an inability to reduce service purchases, as for the majority of these manufacturing industries gross output fell consistently from 1973 until at least 1981 (see Greenhalgh et al. 1988).  Furthermore the process was not exclusively part of the productivity enhancing adjustments engendered by Thatcherite policies, as it occurred as much from 1974 to 1979 (Table 6) as from 1979 to 1984 (Table 7) although different service industries were affected in each period.  In the 1970's purchases of distribution rose the most, accompanied by transport and communications.  In the early 1980's the extra service spending was primarily on business, professional and miscellaneous services, (all included in services n.e.s.) whereas spending on distribution fell back.


Whilst services demand was clearly made bouyant by producers' demands, some manufacturing industries also increased the number and size of their linkages with each other during the 1970's (Table 6).  Items increasingly in demand were chemicals, other manufacturing (rubber and plastics), all types of engineering products, metals, printing and publishing.  The industries spending more on these items included both 'high‑technology' industries (e.g. chemicals, aerospace) and 'mature‑technology' industries (e.g. textiles, bricks, paper).


This process of increasing interlinkage between manufacturing industries was largely reversed in direction during the second period (see Table 7), but the net changes over the ten year period were still positive (Table 8).  Possibly the severe recession caused firms to concentrate on their main product lines, or resulted in higher bankruptcy rates among recently diversified firms.  The slow down in manufacturing investment during the period 1980 to '84, together with the growth of leasing arrangements, whereby capital was rented from firms whose principal activity was in financial services, are also certain to have affected the data.  Another important influence could be the adoption of Japanese‑style just‑in‑time stock control methods for materials and semi‑finished goods, which would have had a once‑only depressing effect on inter‑industry purchases.

Consumer demand and employment


Differential real income elasticities of final consumers for the products of the manufacturing and service sectors have often been thought to have contributed to the changing structure of UK employment.  The Cambridge Growth Model Version 6 incorporates a sophisticated Rotterdam expenditure system, in which purchases are allocated over 10 broad categories of expenditure and then over a total of 49 goods and services.  Table 9 shows the budget shares and expenditure elasticities for the 10 broad groups ranked by elasticity.


The budget share of utilities and services is about 2/5, this being fairly evenly divided between products which have inelastic demand (fuels, communications, transport) and those which are elastic (e.g. insurance, banking, etc. which are included in miscellaneous expenditure).  Manufacturing products are on balance facing elastic demand with nearly 30% of expenditures going on luxuries (vices, durables, clothing, household goods) and only 18‑19% going on necessities and reading matter).  On this evidence popular perceptions are clearly wrong, as the direct consumer demand for services is not more income elastic than that for manufacturing.


Simulations with the Cambridge model reveal the very different impacts on UK employment of increased expenditures on various categories of goods, (Table 10).  The full details of these simulations are reported in Greenhalgh et al. 1988.  The shock to expenditure was administered commencing in 1987; in Greenhalgh et al. 1988, Table 6, we report various macroeconomic consequences of the shock for 1987 and 1995.  In this paper we report the employment effects for 1988, one year after the shock, when employment is generally between the 1987 and 1995 levels.


Expenditure elasticities can be seen to exert a minimal influence on the employment outcome.  Rather it is the total effects of, firstly, the share of expenditure directed towards home produce, and, secondly, the derived demands for other goods and services which exert the dominant influence.  Thus comparing two necessities: housing and food, the latter generates far more jobs than the former, because much greater additional employment in distribution and services is needed to get the food to consumers.  In the contrast between durable goods and clothing there is a similar discrepancy in distribution requirements.  There is also much lower employment in the directly related supplying industries in the case of durables, reflecting several factors.  More jobs for low paid workers in textiles and clothing can be generated with a similar employment income coefficient per unit of expenditure on domestic output (see above, Table 5, and compare motor vehicles with clothing).  Secondly, the model predicts a greater deterioration on the balance of payments resulting from durables expenditure, although our calculations (Tables 4 and 5) do not suggest that clothing generates fewer imports at either final or intermediate levels but rather the contrary.

Conclusions


We have assessed the relative importance of rising import penetration, changing producer demands for factor inputs, and changing consumer demands for goods and services as explanations for the contraction of total private sector employment and the rising share of employment in services.  We have also searched for explanations of why a few manufacturing industries, together with some primary ones, experienced consistently growing output, in contrast with the majority of manufacturing and construction which experienced serious decline over the period 1974‑84 following an earlier long upward swing.


Import penetration appears to have been most damaging in final product markets and part of the success story of the growing industries was their ability to keep their markets even though they faced an equal or greater degree of openness than unsuccessful industries.  Job loss arose from a greater amount of sourcing abroad of intermediate products only in a limited number of industries, albeit important ones (motor vehicles and aerospace).  The tertiary sector was insulated by being less tradeable than primary and secondary industries.


When final consumers were minded to spend their money on UK manufactured products, then the total direct plus indirect employment income generated by their expenditure showed rather little fall.  Jobs were thus lost in manufacturing for two reasons.  In direct labour use productivity gains were often fully compensated so that output per man and wages per man rose in step, allowing labour to be shed but providing little or no labour cost saving.  Over time most kinds of production required more expenditure on indirect labour per unit of output, some of which reflected contracting out from manufacturing groups and some the rising relative cost of services.  Whilst strong inter‑industry demand mainly benefited services, several growing manufacturing sectors also owed part of their success to a sustained rise in producer demand (e.g. chemicals, instruments, electrical engineering and printing and publishing).


Final consumers have played a role in determining UK employment more by choosing foreign over domestic goods than by having specifically service‑elastic patterns of commodity demand as incomes rose.  Rather domestic producers have offered products containing more service inputs in response to consumers' demand for increasingly sophisticated products.  Even so, if expenditure is directed to lower unit value, high bulk products like food and clothing, rather than high value products like housing and durables, considerably more jobs are generated by the process of transacting sales.


Appendix

The Data and its Treatment

1974


We used as our starting point the Industry x Industry Flow Matrix: Table D of the Business Monitor, Input‑Output Tables for the U.K., (Business Statistics Office, Department of Industry (1981) henceforth referred to as BSO 1974) which has 110 rows and 111 columns.


The square matrix comprising the first 102 rows and columns represents the input‑output flows within a 102‑level of industrial disaggregation.  For our analysis we include the intra‑industry transactions and made the corresponding necessary adjustments to the row x column totals (row 110 and column 111) of Table D.
  Each element of the square matrix, is divided by industry j's gross output to get the Leontief A matrix, (dimensions 102 x 102).


The employment incomes generated by the 102 industries (the first 102 elements in row 108 of Table D) were divided by the respective gross output to construct the diagonal matrix LI.  Likewise, the intermediate imports by the 102 industries (the first 102 elements in row 105 of Table D) were divided by their respective gross output to construct the diagonal matrix MI.


Turning to the final demand side we require a set of final demand vectors fj.  Initially we intended using the 39 industry classification of the CGP model.  However the BSO input‑output table does not split up three of the service sectors used in the CGP model.  Therefore our level of disaggre!!!!!! !!s !!!!!!! !! !! !!!!!!!!!!!


The simplest way to proceed would have been to aggregate the full BSO table to the 37 level using the mapping of the BSO 102 industries to the CGP 37.  However, this would have implied the loss of the information available from the full BSO table.


In order to retain the maximum level of information available from the input‑output structure, we calculated A, L1 and MI at the 102 level.  We next calculated 37 fj vectors corresponding to the 37 CGP industries.  In each fj, which has 102 elements, the elements representing the BSO sectors constituting the jth CGP industry are set to their actual levels of final demand and the remaining elements are set to zero.  Accordingly,



LI.(I‑A)‑1.fj
now gives us the (direct + indirect) employment income generation of each BSO industry (which can easily be mapped on to the CGP industries) pertaining to total final demand of the jth CGP industry.  Dividing all these elements by the total final demand of the jth CGP industry we arrived at the required coefficients per unit of final demand of each CGP sector.  The same analogy holds for



MI.(I‑A)1‑.fj

Since we have used the actual final demand figures for our calculations we must clarify the precise definition of final demand in BSO 1974 Table D.  The first 102 elements in column 110 of Table D give the final domestic output, i.e., final expenditure on domestic output.  The coefficients are thus employment income coefficients per unit of final expenditure on domestic output of CGP sector j as reported in Table 4.  Thus is different from the corresponding coefficients per unit of total final demand or expenditure (on domestic final output plus final imports).  Depending on the degree of the final import penetration, only a part of the total final expenditure is to be spent on domestic output which will, in time, have all the linkage effects through the input output relationships to generate certain employment income.


To get the latter coefficients (per unit of total final expenditure) we multiply the former coefficients (per unit of final expenditure on domestic output) by the following ratio for each sector



fd/(fd + Mf)

where fd represents final expenditure on domestic output, Mf represents final imports and consequently (fd + Mf) represents total final expenditure.  The final imports (Mf) for each industry are not available from Table D (BSO 1974).  However, Table C BSO (Commodity Analysis of Imports) gives final imports for each of the 102 commodities.  We decided to use these numbers as good proxies for Mf, on the strength of the assumption that the final imports for each industry mainly consist of its 'principal product'.  These latter coefficients (per unit of total final expenditure) are reported in Table 1.

1979


The basic methodological framework for the analysis of the 1979 input‑output tables is identical to that adopted for 1974 (described above).  However, the 1979 input output tables in Business Statistics Office, Department of Industry (1983) henceforth BSO 1979, pertain to a new industrial disaggregation (into 99 sectors) based on the 1980 SIC, as opposed to the 1968 SIC used by the BSO 1974 as well as by the MDM6 version of the CGP model.  The mapping of the CGP 37 industries into the BSO 1974 102‑sectors was directly available from the CGP manual (Barker (1986)) since both were based on the same 1968 SIC.


We intended to maintain the same 37 industries, consistently defined in all three of our data points 1974, 1979 and 1980, in order to report our calculations.  For this purpose we constructed a mapping of the 37 CGP industries with the BSO 1979 classification at the 99‑level, the former being composed of one or more of the Minimum List Headings of the 1968 SIC, the latter formed by one or more of the Activity Headings (AHs) of the 1980 SIC.  We, therefore, need a concordance between the 145 MLHs and the 223 AHs in order to reclassify each MLH in terms of the AHs.  This was given in Oulton (1988) without specifying the actual fractions of a particular AH when it spreads across two or more MLHs.  However, since we had to aggregate many of the MLHs to form our 37 CGP industries, in many cases the particular AH being distributed into various MLHs was actually clustered under the same CGP industry which dispensed us from searching for its fractional distribution into various MLHs.  Only for 9 AHs did the problem occur because they went to different MLHs constituting different CGP sectors.  For these items, we approached Nick Oulton of NIESR to get his estimates of the proportionate distribution of each of these AHs into corresponding MLHs.


Thus we obtained a classification of the CGP 37 industries into various AHs of 1980 SIC.  Now we had to aggregate the AHs to the 99 sectors of BSO 1979.  In some cases two (or more) AHs belonged to the same BSO sector but to different CGP sectors.  In such a case, the relevant BSO sector had to be proportionately distributed into the appropriate CGP sectors according to its constituent AHs.  This proportion was obtained from the 1979 Census of Production by looking at how the gross output of this BSO sector is distributed among its AH constituents.  For the services and primary sectors, Census of Production figures were not available, and therefore we used employment figures from the Employment Gazette as a proxy for gross output in order to get the required proportions.


This is how we finally arrived at a reasonable mapping of the CGP 37‑industries from the 99 BSO sectors (see Table A.1 for details).

1984


The methodological framework again remains the same; the data were drawn from Central Statistical Office (1988) and directly from the CSO, who supplied the industry by industry table.  The industrial disaggregation used in 1984 is slightly modified from that of 1979, although it is still based on the 1980 SIC, giving rise to 101 industrial sectors instead of 99.  Accordingly, minor modifications had to be made to the mapping devised for 1979 (see Table A.1).


In the 1984 tables coal mining and coal products are aggregated to form a single sector, so we combined the two CGP sectors (nos. 2 and 8).  This is not a serious drawback because both belong to the same (PMC declining) group within our four‑field categorization.
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    �See Driver (1984) who performed similar exercises, using an aggregated version of the 1979 input�output matrix.


    �We subsequently checked for changes in vertical integration and found little net change over the ten year period, although there was a fall in the typical diagonal element during 1974�79 and a rise during 1979�84.


    �These industries map closely (but not quite identically) to CSO's 1987 Production Account industries, see Barker and Peterson (1987).





