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'Sixty years ago England had leadership in most branches of industry.  ... It was inevitable that she should cede much of that leadership to the [United States].  It was inevitable that she should yield a little of it to [Germany]. It was not inevitable that she should lose so much of it as she has done.'
Alfred Marshall, 1902
'Sugar is gone; silk has gone; iron is threatened; wool is threatened; cotton will go! How long are you going to stand it? At the present moment these industries ... are like sheep in a field. '
Joseph Chamberlain, 1903


As the twentieth century opened, concern over Britain's relative decline as an industrial power was in full voice.  As Clapham has noted, by 1900 'every one recognized the shift in the balance of power since the 'seventies and the need for internal and external adjustment to it.'
  Brassey's call, made a generation previously, was by now commonly approved:  'it is a matter of national importance to ascertain and, if possible, remove the causes which have led to the present melancholy state of affairs.'
  Deciding how best to solve Britain's economic problem depended in turn on a proper diagnosis of its origins and nature.  The domestic crises of poverty and unemployment, and the external problems of foreign competition in third markets and encroaching import penetration at home were commonly perceived as the major symptoms of malaise.  Various theoretical explanations, orthodox and unorthodox, of the causal links between British performance abroad and social and economic conditions at home were developed, each with its own policy implications.


The protectionist interpretation of Britain's economic difficulties emphasized the role of external factors.  Tariff reformers argued that Britain imported poverty and unemployment; the implied policy solution was a system of protective tariffs designed to exclude manufactured goods competitive with British production.  In his amendment to the King's speech in February, 1910, Austen Chamberlain, heir to his father’s fallen mantle, put the Tariff Reform case to Parliament:

'It is not that we have fluctuations of trade.  There must always be fluctuations of trade.  It is not that a boom is followed sometimes by a period of depression.  It is not that you have hard seasons, or that at particular moments in given trades there is distress and unemployment.  It is that unemployment is now a chronic and a continuous symptom of our social system, that it is with us whether trade is good or bad, and that in the most prosperous of the years through which we have recently passed unemployment was present with us to as large an extent as in the preceding ten years. ... Why is that? ....it is because the demand for productive labour in this country and the production of the country have not kept pace either with the increase in the world's demand or with the growth in our population.'


Manufacturers, it was argued, found it harder to sell their goods at home or abroad at profitable prices because of changes in the institutional environment of international trade.  Britain, alone among the major industrial nations, maintained a free trade policy, while its manufacturing competitors raised tariffs so as to reserve their domestic markets for home producers.  In the protectionist analysis, such secured markets lowered production costs by promoting economies of scale.  Protected economies were therefore better able to compete abroad.  In particular, they were better able to compete against Britain both on her home territory and in third markets.  By failing to follow the tide of international policy, 'magnanimous Albion' was presenting its competitors with a significant proportion of its home and foreign trade.  The lack of tariff walls allowed German and American competitors to practice dumping, enabling them to maintain full employment at minimum cost production at the expense of both British worker and British capitalist.  The clear solution to the tariff reformer was for Britain to reverse its free trade policy and to claim the same advantages for its manufacturing industry as did the Germans and Americans.


The major obstacle to an assessment of the macro‑economic implications of Tariff Reform for Edwardian Britain is the lack of a coherent statement of the structure of protection envisaged by Chamberlain and his supporters.  Unionist leaders did not embrace a formal party programme of tariffs with detailed schedules of proposed rates.  Nor indeed would we expect them to have done so. Political manifestos were not common electoral currency in Edwardian Britain, and the comparatively cool reception of the tariff case by the party leadership, their appraisals couched in conditionals and caveats, by reservations concerning retaliation and reciprocity, did not encourage precise formulation.  Chamberlain, moreover, although prepared to make a vehement case and concrete proposals, preferred to leave the detailed assessment and construction of a 'scientific tariff' to an impartial inquiry.  And when such an inquiry was established, albeit singularly lacking in anything deeper than a veneer of impartiality, it produced nothing either scientific or concrete.  The Tariff Commission made recommendations for specific rates only in the case of the iron and steel industry.  The scientific nature of that particular tariff calculation was, it appears, based more on the equilibrium of competing demands from iron and steel producers and consumers, rather than on market conditions at home and abroad.  The commission's reports on industries other than iron and steel refer only in the vaguest of terms to an average tariff of ten per cent.
 By so doing, the commission was echoing the words of Chamberlain in the speech that formally announced the 'Case for Tariff Reform.'  Faute de mieux, it is to this that we must turn as the best source for understanding the probable direction of a Chamberlain tariff.


In his speech at St. Andrew's Hall, Glasgow, in October, 1903, Joseph Chamberlain gave most detailed attention to the agricultural aspects of his programme.  He emphasized two key aspects of the Highbury proposals--that industrial raw materials be excluded from duties, and that the consumer be protected as much as possible from those taxes that were essential if the principle of colonial preference was to be pursued.  So while Chamberlain specified duties of 2s. a quarter on all foreign meat, cereals and dairy produce, bacon was exempted, 'because ... (it) is a popular food with some of the poorest of the population,' as was maize, 'a food of some of the very poorest of the population, and ... a raw material for the farmers, who feed their stock with it.'
  Moreover, in an attempt to be seen as organizing a tariff without cost to the consumer, Chamberlain proposed remission of the existing duties on tea, sugar and coffee.  On the basis of figures drawn from the Board of Trade's famous Fiscal Blue Book,
 it was suggested that this action would more than offset the price‑raising effects of the 'stomach taxes,' which had most exercised his critics in parliament and the press.  When Chamberlain turned to his proposals for an industrial tariff, he declined to elaborate on particulars, and merely advocated 'a moderate duty on all manufactured goods, not exceeding 10 per cent on the average, but varying according to the amount of labour on the goods‑‑that is to say, putting the higher rate on the finished manufactures upon which most labour would be employed.'  None of his later speeches provide any more detailed a statement of his plans.


Before proceeding to an evaluation of the sectoral implications of fiscal reform, we should briefly address the issue of how contemporaries perceived its viability and potential.  We do not propose to deal with the debate among politicians, the press, and professional and lay economists in any detail.  The contributions made by almost all parties to this protracted dispute were largely valueless, except as guidance to the political vagaries of the period and the level of ignorance of economic issues among a large part of the body politic.  We therefore concentrate primarily on the empirical treatment of the tariff problem.

To begin at the source, Chamberlain's own evaluation of the gains from tariff reform was not overly modest:

'it has been calculated, and I believe it to be accurate, that £26,000,000 a year of trade might come to this country which now goes to Germany and France and other foreign countries, if reasonable preference were given to British manufactures.  What does this mean?  The Board of Trade assumes that of manufactured goods one‑half the value is expended in labour‑‑I think a great deal more, but take the Board of Trade figures‑‑£13,000,000 a year of new employment.  What does this mean to the United Kingdom?  It means the employment of 166,000 men at 30s. a week. It means the subsistence, if you include their families, of 830,000 persons.'

The following day, at Greenock, Chamberlain revised his figures and argued that, given tariff reform, British production could rise by as much as £52m., enough to provide 'constant employment at 30s. a week for 333,000 work‑people ... If you gained this employment tomorrow, if any trade suddenly sprang up anywhere which employed 330,000 men and kept 1,500,000 people in comparative comfort, would you not say the person who brought it to you was the greatest philanthropist you had ever known?'


The philanthropy extended to the Treasury coffers themselves, which, it was claimed, would be better off to the extent of 'at least £9,000,000 a year, while it might be nearer £15,000,000 if we accept the Board of Trade estimates of £148,000,000 as the value of our imports of manufactured and partly manufactured goods.'
  Chamberlain readily admitted that he was no economist.  He summarized his study of economics to Hewins, Secretary to the Tariff Commission, in the terse statement, 'I once read Mill and tried to read Marshall.'
  It is perhaps, therefore, not surprising that his arguments on the economic benefits of import duties should have been inconsistent.  On the one hand, the purpose of the tariff was to raise domestic employment by reducing import penetration.  However, by invoking such large gains for government revenue, Chamberlain was clearly making no allowance for a reduction in imports.  The contradiction was fundamental to the avowed intent of the fiscal programme.  Chamberlain's attack on the problem of national efficiency required both import substitution and revenue for domestic social reform.  The success of tariffs in the former quest would clearly narrow the potential for the latter.  The optimal tariff for Chamberlain was one that maximized employment subject to a revenue constraint.  The interdependence of the objective and the instrument remained unexplored.


The calculation of the potential revenue gains from import taxes rapidly became a popular numbers game among critics of fiscal reform.  In a letter to the Times in July 1903, 'A Revenue Official' estimated the net receipts from a five per cent tax on agricultural imports at £7.5m.  This figure excited a certain amount of comment in the free‑trade press, mostly pointing out that by ignoring the increased price of domestic and colonial foodstuffs, it understated the full cost of protection to the consumer.
  Similar calculations of the revenue raising possibilities of a tariff were made within government.  One such enquiry, made by the Treasury in 1912, estimated the additional revenue from a general tariff of ten per cent at £6m.  This calculation assumed that 'one‑third of the imports are excluded as the result of the 10 per cent duty,' an implied price elasticity of import demand of slightly over three.  The tariff appeared to be a powerful means of curtailing imports, but a weak vessel for raising revenue.
 Increasing customs and excise receipts by twenty per cent represented a useful addition to government income, but it was far from enough to underwrite the social reform policies that Chamberlain envisaged.  The annual financial requirement of the pension scheme alone was over £9m., excluding administrative costs.


The majority of professional economists distanced themselves from these sort of probabilistic calculations.  Hewins, in his position as economic adviser to the tariff reformers, was anxious to demonstrate the viability of protection, but the majority of his economist fellow travellers used historical statistics rather than political arithmetic to argue their case.  The remainder of the profession rejected protection on theoretical terms, supplemented by a recognition of the political imponderables inherent in any scheme. 
Marshall, consistent with his argument that economists should remain aloof from political matters, refused to be drawn publicly into the tariff reform debate.
  It was left to his student and eventual professorial successor, A. C. Pigou, to present the Marshallian orthodoxy against protection in language amenable to the educated layman.  Pigou's resolution of 'The Riddle of the Tariff' was founded upon the twin pillars of rational profit seeking and dynamic comparative advantage.  In response to the industrial anecdotage of the witnesses to the Tariff Commission, he dutifully pointed out that 'dislocation through foreign competition is only a single species of a far larger genus ...[when]... the push and energy of growing firms begin successfully to attack the market of old‑established revivals,' an attack made more forthright by technological progress.
  The dangers of 'an improper allocation of resources' were rendered more formidable by the inevitability that the tariff would become 'an instrument of political manipulation.'
  Pigou's manuscript was completed before Chamberlain formally opened his campaign.  When the preface was penned, the day after the Glasgow speech, Pigou had only this tart observation to add: 'the case against his scheme as a whole is stronger than it was when I drafted my discussion ... to make up a deficit in the revenue by means of protective tariffs may, perhaps, be popular, but ... economically speaking, it is one of the worst possible methods of raising the required funds.'


Theoretical justifications for protection were not entirely absent.  The infant‑industry argument, developed by Mill, posited that a tariff was beneficial if it nurtured potentially profitable industries that could not otherwise survive in the face of competition from more advanced societies.   Edgeworth, a pioneer in the application of marginalist analysis to trade theory, accepted the point in principle but warned that it was practicable only 'if there was a government wise enough to discriminate (the correct) cases and strong enough to confine itself to them'‑‑an unlikely circumstance.
  The emergence of the neoclassical paradigm introduced a further rationale for tariffs.  This was the notion of the optimum tariff, introduced by Charles Bickerdike in 1906.
  Bickerdike concluded that, 'with taxes not exceeding some definite height, there seems to be a certain theoretical correctness in the methods followed by Protectionists,' the definite height being set by the elasticity of demand for the taxed article.  Bickerdike, however, did not lend his support to Chamberlain's version of Tariff Reform, and it was as much for this reason as for the theoretical innovation of 'the beautiful mathematical construction,' that Edgeworth heralded it as an important contribution.  Staunch in his defence of free trade, Edgeworth concluded, that 'the direct use of the theory is likely to be small.  But it is to be feared that its abuse will be considerable.  It affords to unscrupulous advocates of vulgar Protection a peculiarly specious pretext for introducing the thin edge of the fiscal wedge.'
  Edgeworth's fears were unfounded.  Bickerdike's proposition had no impact on the tariff reform debate, probably because its overt mathematical basis made it inappropriate (even if understandable) as a vehicle for pursuing protection.  Only the historian has been unscrupulous enough to employ the concept of the optimum tariff to argue that Britain's reliance on free trade in the Victorian period was mistaken philanthropy in the international community.

II


The terms of trade argument for the imposition of a tariff deals with the case of the potential monopolist in world trade.  Succinctly put, if one country has the ability to influence the world prices of its products and of its purchases by regulating output and demand, then it can increase its income by exploiting this advantage.  The income maximizing strategy for a 'large country' in the international community is the very same as for the monopolist at home:  manipulate the quantity of output available in the market so as to equalize the marginal cost of production with the marginal revenue from sales. The level of protection that maximizes income is the optimum tariff.  For a large country, the optimum tariff will always be greater than zero.  How much greater depends on the conditions of world trade, in particular on the elasticities of export demand and import supply overseas.  The lower the elasticities, the higher the optimum tariff.


In view of Britain's dominance of world markets in both manufactures (exports) and primary products (imports), a strong case has been made that its adherence to Free Trade after 1846 was in error, an error that became more serious as the century continued.  D. N. McCloskey argued that the optimum tariff for mid‑Victorian Britain was considerably higher than the tariff rates then in place.
  Britain was large enough to affect the terms at which she traded, so that the price‑making gains of a tariff would have outweighed any income losses from reducing the volume of exports.  The elasticity of demand facing British exporters was likely to be low, given the preponderance of U.K. manufactures on world markets (and consequent lack of substitute suppliers); similarly the elasticity of supply of imports into Britain was probably low, given its large share in commodity markets.  Only towards the end of the Victorian period, when German and American exporters began to undermine Britain's monopoly position in world markets for manufactures, did the loss of national income due to free trade begin to decline.  In the meantime, by failing to recognize the extent of its monopoly power in world markets and setting its tariffs accordingly, Britain effectively transferred some of its national income to the rest of the world.


For an economy that is a large consumer of world trade, the optimum tariff is simply the reciprocal of the elasticity of foreign import supply.  For a country that is a large supplier in world markets, the income maximizing strategy is an export duty.  Since the mechanism by which each of these taxes raises national income is the same, namely shifting the terms of trade, they can be replaced by a single policy instrument.  This can be imposed on either the import or the export side.  In the case of the optimum tariff acting also as proxy for an export duty, we have the classic Bickerdike‑Graaf result.  The optimum tariff should be set equal to:
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[image: image4.wmf]x

h

 the foreign demand elasticity for British exports.


McCloskey finds that, given Britain's share of world markets in 1881, an average tariff of 35 per cent in 1881 (compared to the actual rate of 5.8 per cent) would not, in all probability, have been inappropriate.  Despite Britain's declining dominance of world markets after 1870, it is unlikely that the optimum tariff twenty‑five years later was much less.  Almost twenty per cent of total world trade passed through Britain in 1900, in the shape of domestic exports, imports or re‑exports.
  British goods accounted for almost thirty per cent of world trade in manufactures, while British consumers bought nearly a quarter of the total primary products sold on the international exchange.
  Using these figures to generate probable estimates of the elasticities in equation (1) produces an optimum tariff in 1906 of a little below thirty per cent.
  Chancellors in the Balfour and Asquith administrations relied no more on customs duties for revenue than did their Gladstonian predecessors:  the average tariff rate in 1906 stood at 6.6 per cent, and it declined throughout the Edwardian decade.
  The continued adherence to the fiscal religion of free trade was certainly sub‑optimal in a short‑run, ceteris paribus sense, and may have reduced national income in 1906 by as much as three per cent, a not inconsiderable amount.


The Chamberlain programme of tariff reform would have gone some way towards redressing the balance and recovering the lost income transfers implicit in a low tariff environment.  However, the micro‑economics of supply and demand elasticities at home and abroad suggest that a tariff level of ten per cent would have been a conservative move towards the optimum tariff.  This was stated explicitly by Bickerdike.  In a review of Pigou's 'brilliant contribution to the discussion of the Fiscal Question,' he emphasized the significance of the terms of trade argument for an Edwardian tariff by concluding that, 'rather strong assumptions have to be made as to the elasticity of foreign supply and demand if the rate of the tax affording maximum advantage is to come below 10 per cent.'


Bickerdike's conclusion can be extended.  Considerations of comparative advantage dictated that there was specialization within manufactures by British producers, such that in certain commodities the British share was considerably higher than the average.  There is therefore an optimal tariff structure, and the use of a single rate would not have maximized incomes.  Table 1 presents provisional estimates of the optimum tariff rates for each sector in 1906, derived from the simple formula of equation (1).
  There is, as we would expect from the wide range of market shares by product type, considerable variance in the pattern of sectoral optimal tariffs.


The estimation of optimum tariffs in a multi‑commodity world is a straightforward statistical exercise, but the calculations are predicated on somewhat heroic assumptions.  In particular, the method assumes that the foreign supply and demand curves for each import and export are identifiable and independent, and that the elasticity of each of these curves is constant over the relevant range.
  In practice, neither of these conditions is likely to hold precisely, although the independence assumption is less restrictive.  Furthermore, the formula is unrealistic because of the implicit assumption that the rest of the world is sub‑divided into small countries.  A device introduced for a two‑country case should only be broadened to the multi‑country situation with some care.  In certain sectors, for example, there was an effective oligopoly in world trade, suggesting that a full survey of optimum tariffs should incorporate bargaining and predatory pricing (including dumping).  However, the inadequacies of the method should not blind us to its usefulness. The estimates produced here are speculative, designed to place the Chamberlain proposal in broad economic perspective.  The point estimates should be viewed as indicating the general range and the probable ranking of optimum tariffs by productive sector.  Moreover, the general rule that drives orthodox optimum tariff theory, namely that the lower the elasticity of the various supply and demand curves, the higher is the income maximizing tariff, will continue to hold irrespective of the status of the assumptions.


Nevertheless, certain points are worth making.  Britain's specialization was such that it is possible to identify those sectors with potential monopoly characteristics with relative ease.  For reasons of natural resource endowment, Britain did not have a comparative advantage in those sectors specializing in agriculture, timber‑, or non‑ferrous metals‑related production.  In these areas, Britain would have been considered as a small country on the export side.  Britain's potential for taking advantage of terms of trade effects lay primarily in the textiles and ferrous metals sectors, industries identified by Chamberlain as deserving of tariff protection, and coal, which received a short‑lived 'export duty' in Hicks‑Beach's budget of 1901.  Those sectors which stood to gain most from restrictive practices were coal mines, coke foundries, iron and steel and ferrous manufactures, cotton and woollen textiles, apparel, explosives, printed matter and rubber goods.  The optimum tariffs were relatively high, in most instances, indeed, higher than the tariff levels advocated by Chamberlain.  The results confirm Bickerdike's judgment that ten per cent was a conservative tariff.  They also confirm the belief that a uniform tariff would not have been the appropriate income‑maximizing device for a tariff reform Chancellor.  Moreover, Chamberlain's intuition, that the best tariff system would provide the highest protection for labour‑intensive industries was largely correct, if not for necessarily the correct reasons.
  The large and successful sectors in the British economy at the close of the nineteenth century tended to be labour‑intensive and this, indeed, was a cause for concern among commentators who identified the relative industrial success of Germany and the United States with the progress of science and technology.

Indeed, this was the very issue that led Edgeworth to suggest that the theoretical case for tariff reform be labelled 'poison.'
  The principle upon which the optimum tariff is based is the maximization of the static gains from monopolistic pricing.  But the long‑term costs should not be overlooked.  It may have been politically astute and economically defensible to use tariffs as a means to smooth over the dislocating effects of the shifting dynamics of comparative advantage.  Any such policy was likely, however, to prove an insidious virus in the body politic (and economic) and reducing the incentives to abide by the law (and dynamics) of comparative advantage, to the detriment of the long‑run welfare of the economy.

III


Although the derivation of optimum tariffs suggests that there was potential for a programme of fiscal reform in Edwardian Britain, it offers no direct measurement of the probable sectoral and macro‑economic effects of a Chamberlain tariff.  It is to this question that we turn next.  It was noted above that neither Chamberlain nor the Tariff Commission ever spelled out a schedule of product‑specific tariff rates.  In the absence of such a structure, it is necessary to create one.  Table 2 therefore sets out an alternative programme, which, following the logic of Chamberlain's public statements, is based on the labour intensity of each sector's production.  The rates are, of course, merely suggestive but, along with a uniform tariff of ten per cent on all manufactures, they provide a useful reference point for making an assessment of the probable impact of protection.  It should be noted that the rates for timber, coke, coal, and other mining output have been set at zero in accord with the avowed principle of excluding raw materials.


We begin with a partial equilibrium approach and a caveat.  In what follows, the results are biased towards Chamberlain's case and provide an upper estimate of the benefits of tariff reform.  In particular, the assumption is made throughout that Edwardian Britain was characterized by an excess supply of productive factors, capital as well as labour, skills as well as land.


In the case of an individual product, the output and employment effects of a tariff can be modelled by estimating the incidence of the tariff and the elasticity of supply.  In the standard case of the small country, the introduction of a tariff will raise domestic prices by the full amount of the import tax.  However, as we have already argued, Britain was not a small country in international trade.  Domestic prices will not therefore rise by the full amount of the duty, since the improvement in the terms of trade will partially offset the price‑raising pressure of the tariff.  Relaxing the small country assumption reduces the supply elasticity of British importables below infinity.  The incidence of the tariff in this case is shown in Figure 1.


The imposition of a tariff, t, raises the price from its equilibrium free‑trade level,
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).  Once we know the relative absolute values of the elasticities of the two curves (import‑demand and export‑supply) shown in Figure 2, the price effects of the tariff can easily be derived.


After the domestic price effects of the tariff are determined, the next step is to estimate the resulting import substitution.  This originates through a price effect on output and demand respectively.  In this analysis, we are solely interested in the output effects of the tariff, which can be measured by:
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where Si is the domestic price increase, and 
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 is the elasticity of supply of domestic output.  This formula, however, treats the tariff on industry i as though it happened in isolation.  The Chamberlain programme called for across‑the‑board tariffs.  Under such circumstances, it is unrealistic to assume that each sector's supply curve will remain stable.  Some of the protection offered to sector i will be bid away by the imposition of tariffs on goods that it consumes.  Its price rises, but so too do its costs.  The supply curve will move up, and the total output effect will be reduced.


We can integrate this complicating effect into our model by constructing measures of the effective protection to value added, which show the net effect of sectors being taxed and subsidised under the same tariff programme.  The appropriate standard formula for the effective rate in an economy with monopoly power in world markets is: 
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where aij are the input‑output coefficients, and si,j are the tariff induced price increases in the i,jth sectors.  Once calculated, the effective rates can be substituted for si in equation (3) to calculate the output effects of the tariff.  The employment creating effects of the tariff may be calculated very simply by multiplying the output increase by the marginal labour‑output ratio.


This procedure requires an estimate of the elasticity of supply for each sector.  It can be shown that, if factor prices remain constant, and if sectoral production functions are Cobb‑Douglas in form, the short‑run elasticity will be equal to the ratio of factor shares in value added.
  As we discussed when introducing the Social Accounting Matrix in Chapter 3, these conditions do not seem out of place in the case of Edwardian Britain, providing that only small changes in the relevant variables are involved.


The sectoral elasticities, so calculated, are shown in Table 3.  This table provides all the information necessary to a partial equilibrium estimate of the output and employment creating opportunities of the Chamberlain programme.  When evaluating the results of the exercise, shown in Table 4, it must be emphasized that the procedure provides an upper bound estimate of the potential of a tariff, and that it only deals with short‑run consequences.  Changes in entrepreneurial expectations, profit levels, and investment decisions are not reflected in this method.  To the extent that the Chamberlain programme was put forward as a solution to long‑run problems, this procedure is deficient.  With such preliminary caveats in mind, the results of Table 4 are of interest.  We have estimated effective protection rates for Edwardian Britain under two tariff regimes, an across‑the‑board ten per cent duty (schedule I), and the 'alternative' tariff of Table 2, designed to reflect Chamberlain's spoken objectives (schedule II).  

The results, although somewhat different in particulars, provide a similar pattern overall.  Given our operating assumption of elastic factor supplies, there appears to have been considerable opportunity for a mid‑Edwardian tariff to have stimulated output and employment.  These results are therefore consistent with the optimum tariff calculations presented above (although the mechanism emphasizes quantity rather than price effects), and are also compatible with Chamberlain's claims for the employment‑creating potential of import duties.  Indeed, on the basis of the alternative tariff schedule, it appears that his Greenock declaration was too timid:  if average labour‑output coefficients ruled at the margin, our simple partial measures indicate creation of over 375,000 man‑years of labour, a shade below 2.5 per cent of the total employed labour force in 1907, and more than ten per cent higher than Chamberlain’s claim of 330,000 new jobs.  The sectoral distribution of this additional labour demand is also revealing.  The non‑traded goods, as we would expect, suffer declines in output as input costs of production increase.  The most significant losing industries are the building, transportation and services sectors‑‑a response commensurate with Chamberlain's rhetoric of reversing the decline of manufacturing industry.  The largest net gainers from the tariff would have been textiles, ferrous metals and products, paper production, timber goods and building materials.  This very result, however, raises one of the central problems of this partial equilibrium approach.  The supply responsiveness of the building materials sector, for example, takes no account of the declining demand for such products due to the negative effective protection rate imposed on construction.  This issue of interdependence cannot be properly captured except in a general equilibrium setting.


Far more serious for the partial equilibrium method is the removal of the small country assumption for inputs into the British economy.
  Once it is accepted that foreign supply curves of food and raw material inputs have a positive slope and that the foreign demand curve for coal is negatively sloped, the effective protection measure requires knowledge of domestic and foreign input supply curves and a method of aggregating them to form a suitable index. Once this requirement is coupled with the possibility of substitution between inputs, it is clear that Corden's conclusion that, 'when the small country assumption for inputs is abandoned even the simple effective rate idea is thrown in doubt,' is correct.
  Corden, the leading innovator in the modern theory of effective protection, suggests that, 'for general equilibrium analysis ...[one should] confine the technique of analysis to countries where it is reasonable to assume that most import supply and export demand elasticities of inputs are at least in the long‑run very high.'  Even in the long run, it is unlikely that, in the case of pre‑World War One Britain, the elasticities would have been nearly high enough for the use of effective protection to represent more than a preliminary guide to the costs and benefits of protection.  The likelihood is that the effective rate calculations overstate the contribution that tariffs could have made to the Edwardian economy.  To determine how far of an overestimate is involved, we need to develop a properly specified general equilibrium model of tariffs.

IV


The Social Accounting Matrix (depicted in Figure 2) can be adapted to examine the general equilibrium effects of the tariff.  The major advantage of the SAM in this context is that it can embody the large country requirements that represent the chief weakness of the effective protection method.  To do so, it is necessary to restructure the matrix from its original form.  The preferred accounting framework for approaching the tariff question is shown in Figure 3.  The major organizational change in the matrix is the addition of a demand account, which collects the consumption requests of the various institutions endogenous to the system and allocates them between domestic and foreign producers according to their share in the total supply of each commodity.


To make this rearrangement consistent with input‑output methodology, it is necessary to reorganize the production activities matrix on a commodity by industry framework, such that the inputs into each sector are specified on a product basis without reference to geographical source (imports vs. domestic production).  Thus the standard distinction between complementary and non‑competitive imports is abandoned and is replaced, as will be seen below, by a continuous index of substitutability between foreign and domestic supplies of each good.  The merit of the new organizing framework is that it enables us to develop more information on the import content of final expenditures, allowing more flexibility and information on the impact of a protective tariff.


The method used to estimate the impact of the tariff in a SAM setting involves the amendment of the coefficients in the 'Commodity Demand' column.  Given the fixed‑price nature of the solution, we assume that the prices of domestically produced articles are invariant to changes in demand or movements in the tariff.  The tariff was imposed on competitive commodities alone and, given our working assumptions of constant returns to scale and a perfectly elastic supply of capital and labour at the given factor prices, the tariff will not raise prices via cost changes.
  The impact of the tariff, given the 'once and for all' nature of the movement of relative prices under such assumptions, is to alter the balance of total demand between imports and domestic products on the one hand, and also the shares of total expenditure of each commodity.  Thus the coefficient matrix between commodity demands and commodity supplies will be altered and the endogenous matrix driven to a new equilibrium given the (static) exogenous elements in the system (exports, government, and the capital account).


The additional information required by this simple fixed‑price procedure are the various elasticity parameters for the international account and estimates of the elasticity of substitution between domestic and foreign products by input‑output industry.  In the latter case, essentially what is required is a series of estimates of the cross price‑elasticity between domestic demand and import prices for each input‑output industry.  As can be imagined, such a series is not readily available for Edwardian Britain.  We therefore rely upon an indirect estimating procedure drawn from the Armington trade model.  This model, to which we return in greater detail below, develops a two‑level approach to the balancing of domestic and foreign supplies of each commodity in the total consumption basket of the home economy.  The underlying assumption is that imports and home produced goods of the same product type are not perfect substitutes.  If we assume that the distribution between the two sources for commodity i is independent of the distribution for all other commodities, we may write the demand system as:

                             Xi = Xi (Y, Pi, ..., Pm)           
(4)

and

                             Xi = f (Xi1, Xi2)                
(5)

where m is the total number of product types, n is the number of tradeables (m>n), .1 and .2 indicate domestic and foreign supply sources respectively, Y is income, and P are prices.  Equation (4) is the demand function, (5) is the distribution (aggregation) function.  By assuming independence and constant degree of substitutability in the distribution function, it is possible to place (5) in a constant elasticity of substitution (CES) functional form as:
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(6) 

where αi, βi and σi are parameters, and Mi and Di are imports and domestic production of product i.  The demands for foreign and home products of tradables become a derived demand, with Mi and Di serving as inputs into the overall demand function (4).  The first order conditions for cost minimization yield:-
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where 
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are domestic and import prices of i, βi is the distribution parameter, and σi is the elasticity of substitution between foreign and home producers of i in the composite basket (σi will be referred to below as the Armington or 'trade‑substitution' elasticity).  This equation can be extended to the value shares of imports and home produced goods via:
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(8)

The Armington elasticity establishes the sensitivity of domestic demand to changes in the relative price of imports.  If the elasticity is unity, the CES aggregation function collapses to a Cobb‑Douglas form, and the value shares will remain constant irrespective of relative prices.  If σi = 0, Mi/Di is fixed, and movements in the value share of imports will be proportional to movements in the relative prices; the larger the elasticity, the more responsive Mi/Di will be to movements in relative prices (such that perceived relative price movements will decline as σi rises), until the limiting situation of σi = ∞ (perfect substitutability), in which case infinitesimal movements in relative prices would cause a flip‑flop between the two sources.  This two‑level demand system generates a response to the tariff consistent with our SAM approach, namely that the ratio of imports to domestic goods in total consumption is a function of the relative prices of the two supply sources.  Given our assumption that such relative prices move only as PMi becomes PMi(1 + ti) with no repercussions on domestic prices, the SAM procedure holds via equation (4).


The SAM needs to be restructured to tackle the tariff question.  The input‑output table is first restructured on a commodity by industry format.
  The second requirement is that original matrix of commodity demands (the make‑matrix) which recognized eight commodity groups, be respecified to a 39 commodity basis.  This task is quite beyond the data resources of Edwardian Britain.  There are two methods by which we can finesse this obstacle.  One is to use data from another period, such as the 1937/8 household budget survey, to develop a new make‑matrix incorporating the full range of households and commodities.
  Unfortunately, the assumption that tastes and preferences would have remained stable over a period in which there were both rapidly rising incomes and new consumer goods seems distinctly dubious.  The alternative is to collapse the twenty household classes into a single domestic consumer account. This has the disadvantage of losing information on the distributional effects of a tariff as well as the modelling benefits of household disaggregation, but has the virtue of parsimony.


Finally, we need to determine the elasticity of substitution between foreign and domestic goods in the consumption function.  There are no data available for Edwardian Britain at the level of disaggregation necessary for an exercise of this sort.  It is therefore necessary to use stylized data derived from other economies at other periods.  This is done with some hesitancy, although it is a time honoured practice in general equilibrium modelling.  The Armington elasticities used were therefore taken from a survey of 'central tendency' estimates by product type.
  Given the possible margins of error in the parameters chosen, we have employed sensitivity analysis and proceeded with the model formulation with 'high', 'medium', and 'low' elasticity regimes.  In each experiment, the medium elasticity run is the preferred calibration of the model.  The Armington elasticities chosen are shown in Table 5.


The results of the Chamberlain tariff simulation in a SAM framework using the various elasticity estimates are given in Table 6.  The sectoral impact of the tariff is expressed as a proportion of the free trade industry output.  It is necessary to distinguish the 'low' elasticities case from the more orthodox interpretation of the effects of a tariff on domestic output.  If the elasticity of substitution between imports and domestic products is less than unity, then a tariff‑induced increase in the price of the importable will cause the expenditure on foreign goods to rise, and that on home goods to fall.  The reason for this seemingly perverse result is that the fall in volume in response to the tariff is less than the rise in its price.  This situation, although feasible, seems extremely unlikely for our period, given the steady rise of the import ratio in response to falling relative prices.  If we turn to the more orthodox medium and high elasticity cases, where a fall in the price of home goods relative to imports leads to a rise in the share of home producers in the domestic market, it can be seen that there is a relatively narrow bound on these results.  The total output effect of a Chamberlain tariff according to these results was small, a little more than half a per cent of national income according to the medium elasticity result.  The results also suggest that there would have been considerable variation in the net effects of a tariff between different sectors of the economy.  Those industries experiencing the greatest increases in output in both cases were consumer goods industries:  food processing, clothing, hosiery, leather, motor and cycle, metal goods, and miscellaneous manufactures.  These are all industries with high substitution elasticities between imports and domestic products and it is clear (particularly in the high elasticity case) that it is the value of the Armington elasticity that propels these results.  Nevertheless, these sectors only gained a minor expansionary push from the protection of a tariff: in the medium elasticity case, only leather and foodstuffs increased output by more than 2 per cent.  Given the structural interdependence captured by the input‑output table, the gains from the redirection of demand from foreign to domestic industries are fairly evenly distributed across industrial sectors after accounting for a few positive outliers.  Those sectors that benefitted the least included traded sectors which received little or no protection from the Chamberlain tariff (such as coal, drink and chemicals), non‑traded sectors, and those protected sectors (such as railway rolling stock and shipbuiding) where the share of imports before the imposition of the tariff was negligible. 
The overall conclusion is that, even in a model designed to be as favourable as possible to Chamberlain’s claims, the policy of Tariff Reform would have accomplished relatively little in terms of output stimulus and employment creation.
V


What can we conclude with regard to the potential of a Chamberlain tariff for the Edwardian economy?  To begin with, the very fact of Britain's dominance in world markets ensured that there were possibilities for introducing a tariff to set world prices so as to maximize net gains.  At the same time, the general equilibrium results make it clear that this very dominance, by reducing the incidence of the tariff at home, made the domestic gains to producers, rather than to the government, rather small.  Passing the burden on to the foreigner was what Chamberlain and his cohort desired, but they hoped for a larger reciprocal gain for British producers than the terms of trade and Armington effects allowed.  These calculations, moreover, take no account of the longer‑term implications of a tariff.  The tariff reformer would no doubt argue that the models therefore tell us nothing about the benefits of protection to the domestic economy.  The purpose of the tariff was, after all, to allow the British manufacturer some respite from foreign competition, to allow him to move back to full production, taking advantage of the economies of scale to lower prices, build profits, and invest in new plant and machinery.  The net gains to the British economy were, by this argument, less the immediate output and employment effects, which Chamberlain and the SAM emphasized, but rather the longer‑term benefits of higher capital accumulation, higher productivity, and the virtuous spiral of the protectionist fallacy.
  There were, however, other long‑term issues that did not recommend the tariff as a policy solution.

Edgeworth and Hobson were undoubtedly correct to argue that Britain's comparative advantage was shifting away from manufactures towards services in general, and away from the staple sectors in particular.  Certainly the rise of service capitalism at the end of the century, and the increasing prosperity of the South of England with its ties to London and international (and domestic) services, suggests the validity of this position.
  To the extent that a tariff would have slowed that process, it may have made it a less painful transition and reduced the social costs of economic dislocation.  Against this must be placed the very real possibility that protection would have reduced the growth potential of the economy by transferring resources to sectors with low or declining productivity, which had less to do with foreign competition and more to do with technological rigidities.  The Chamberlain policy for escaping the national efficiency crisis involved raising revenue by a tariff, diverting resources to the major industrial employers in Edwardian Britain, and devoting expenditures to social welfare programmes aimed to ameliorate the living conditions of the worker and improve his economic potential.  We have concentrated on only the first of this set of policies, although we have suggested in the last chapter that the potential for a policy of social reform by transfers was limited in Edwardian Britain.  It should also be added, as we shall see in more detail in the next chapter, that indices of revealed comparative advantage point to the low‑skilled labour intensive sectors as the manufacturing strength of the economy in this period, a concentration on industries that experienced slow productivity growth at the end of the nineteenth century and were not in the technological vanguard of the 'Second Industrial Revolution.'  Chamberlain's industrial policy, promising short term gains, pandered to these revealed strengths with no foresight as to the sources of prospective economic growth.

VI


Ultimately, Tariff Reform was never put into operation and by 1913 it had been dropped from the Unionist agenda.  The last throes of Edwardian Britain were passed in a grand domestic boom with the great staple triad of coal, cotton, and iron experiencing their best export years.  The shadow on the British economy no longer appeared to be domestic but continental, and the confrontation no longer commercial but military.  The fortunes of the protectionist movement in Britain throughout its long history have always closely followed cyclical fluctuations in the market place.  The demand for protection emanated from well‑organized and politically articulate sections of the industrial community; it was only during periods of unemployment and trade depression that the tariff reform message received a sympathetic hearing from workers, consumers, or professional politicians.  The resuscitation of Fair Trade in 1903 and its defeat at the ballot box in the two succeeding elections owed much to the general state of trade in those years.  The proposition that cyclical woes were the parent of protectionist demands holds true in the inter‑war years as well. Tariffs were a dominant theme in the Conservative election programme of 1923, in the wake of post‑war instability, and were eventually introduced in 1932, when Neville Chamberlain, heir to the mantle of Tariff Reform, introduced the Import Duties Bill to 'transfer to our own fields and factories work done elsewhere' and thereby correct the worst excesses of the Great Slump.


Nevertheless, Chamberlain presented tariff reform in 1903 as a solution to longer‑term structural problems in the British economy and in particular to the stagnating international position of those export staples that had been the guarantors of Victorian growth and prosperity.  Chamberlain was that rare figure, an imperialist who did not despise industry.  At Glasgow in 1903, he announced,

'if ... trade declines, ... then we sink at once into a fifth‑rate nation.  Our fate will be the fate of the empires and kingdoms of the past.  We shall have reached our highest point, and indeed I am not certain that there are not some of my opponents who regard that with absolute complacency.  I do not.  As I have said, I have the misfortune to be an optimist.  I do not believe in the setting of the British Star, but then, I do not believe in the folly of the British people.  I trust them.  I trust the working classes of this country, and I have confidence that they who are our masters, electorally speaking, will have the intelligence to see that they must wake up.  They must modify their policy to suit new conditions.'

The source of the failure of tariff reform, and the rejection of Radical Joe by his electoral masters, lay in the cyclical phases of the Edwardian economy and, ironically, in a mild export boom (1904‑6) during which overseas sales of iron and steel rose by over twenty per cent.


Keynes argued that the failure of tariff reform, rooted in economic realities, was ultimately the responsibility of Chamberlain himself, not through political ineptitude but because of the inherent incompatibility of protectionism and his imperial policies.  'Quite apart from the merits of the question, it seems evident that the present is a time exceedingly unpropitious politically for Protectionist proposals.'  In a period when depression was identified with price deflation and its perceived ill‑effects, and when gold supplies provided the fulcrum of the monetary system, Keynes, in his quantity theory days, was led to comment,

'Thus, it may not be too fantastic to maintain, that Mr. Chamberlain's policy in South Africa, in so far as it led to an increased output from the mines, helped to set forces moving which were well calculated to bring his other policy to nothing.'
 
      Figure 1:  The incidence of a tariff:  the large-country case
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Figure 3:  Modified Social Accounting Matrix for Armington analysis
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Table 1:  Optimum tariffs in Edwardian Britain:


 
        British share 


World
 
of world         Optimum


Demand
    exports   imports
tariffs


(£th)
%
%
% 

Agriculture
7,587,494
0.69
 17.39
9.89

Coal mining
442,575
57.10
0.00
66.55

Other mining
274,249
3.38
27.54
18.00

Coke
16,693
56.81
0.00
65.76

Iron and steel
320,057
48.72
6.63
52.56

Non‑ferrous
606,324
7.60
20.23
15.82

Engineering
402,242
42.76
5.49
41.23

Other metals
379,312
28.28
9.18
25.48

Shipbuilding
73,749
66.11
0.00
97.54

Motor and cycle
65,741
19.84
0.75
32.89

Railway
45,376
55.75
0.00
63.00

Cotton and silk/hosiery & lace
1,274,216
37.13
9.01
37.96

Woollen and worsted
343,226
48.11
18.46
61.24

Jute, hemp, linen & other textiles
142,967
7.93
17.25
14.81

Clothing 
144,359
31.46
6.95
27.38

Boot and shoe
36,402
27.28
0.00
18.89

Leather and fur 
197,716
16.36
58.89
55.60

Food processing
775,967
3.83
48.30
34.46

Drink
142,185
18.29
20.24
27.10

Tobacco
70,607
8.70
11.22
10.25

Chemicals
649,534
15.03
10.26
14.71

Soap and candle
27,767
26.54
10.98
24.92

Oil and tallow
221,460
8.83
30.00
23.34

Explosives
27,107
35.93
0.00
28.12

Paper
137,069
8.32
20.34
16.37

Printing & publ.
64,675
31.15
0.00
22.46

Rubber
30,920
39.56
62.50
93.06

Timber
257,351
0.21
52.02
35.14

Furniture & other wood mfs
211,373
4.64
13.74
10.90

Building materials
150,732
19.56
18.41
25.00

Calculated from US Department of Commerce, Bureau of Statistics, Statistical Abstract of Foreign Countries, as discussed in text. 


Table 2:  An alternative tariff schedule for 1907.

Agriculture
0.05
Boot and shoe
0.14

Coal mining
0.00
Leather and fur 
0.06

Other mining           
0.00
Food processing
0.04

Coke                   
0.00
Drink
0.04

Iron and steel
0.06
Tobacco
0.04

Non‑ferrous metals
0.02
Chemicals
0.04

Engineering
0.11
Soap and candle
0.04

Other metals
0.13
Oil and tallow 
0.03

Shipbuilding
0.10
Explosives
0.09

Motor and cycle
0.12
Paper 
0.11

Railway
0.15
Printing and publishing
0.15

Cotton and silk
0.08
Rubber
0.07

Woollen
0.08
Timber
0.00

Hosiery and lace
0.10
Furniture
0.12

Other textiles
0.11
Other wood
0.15

Jute, hemp, linen
0.12
Building materials
0.25

Clothing 
0.16

Table 3:   The incidence of a tariff in Edwardian Britain:


Sectoral
Import share
Elasticity



supply
of 
 of total



elasticity
consumption
 demand


Agriculture
0.6867
0.3926
0.55

Coal mining
2.1039          ‑‑
0.15

Other mining
2.5895
0.5145
0.15

Coke
0.0137
0.0018
0.20

Iron and steel
1.5599
0.0393
0.20

Non‑ferrous 
1.1351
0.1651
0.30

Engineering
1.6925
0.0117
0.25

Other metals
1.8405
0.1016
0.45

Shipbuilding
1.7615
0.0004
0.20

Motor and Cycle
1.7509
0.2754
0.50

Railway
2.4221
0.0005
0.15

Cotton and silk
1.5103
0.0847
0.50

Woollen
1.3973
0.2745
0.50

Hosiery and lace
1.1273
0.1254
0.60

Other textiles
2.2380
0.0512
0.50

Jute, hemp, linen
1.0831
0.2580
0.50

Clothing,
1.0206
0.0581
0.65

Boot and shoe
2.8750
0.0307
0.60

Leather and fur
2.3600
0.2909
0.50

Food processing
0.7839
0.1943
0.60

Drink 
0.2707
0.0283
0.70

Tobacco
0.4044
0.1435
0.70

Chemicals
0.6437
0.1457
0.30

Soap and candle
0.2156
0.1298
0.40

Oil and tallow
1.8853
0.1725
0.20

Explosives
0.7015
0.0747
0.20

Paper
1.2416
0.1779
0.35

Printing and publ.
1.7377
0.0130
0.40

Rubber
0.8709
0.0835
0.30

Timber
2.1109
0.6101
0.25

Furniture
0.8026
0.0292
0.50

Other wood
1.8155
0.1743
0.40

Building materials
4.2570
0.0616
0.25 

Table 4:   Partial equilibrium estimates of the output and employment effects 

       of the Chamberlain tariff, 1907.


Chamberlain
Chamberlain


 tariff I
 tariff II

Sector
ERP
Q
L
ERP
Q
L


(%)
(%)

(%)
(%)

Agriculture
1.58
1.08
 13,708
5.22
3.58
  45,441

Coal mining
‑0.01
‑0.02
  ‑167
‑0.01
‑0.02
   ‑167

Other mining
‑0.09
‑0.23
  ‑263
‑0.13
‑0.34
   ‑395

Coke
‑0.01      
   ‑

‑
‑0.01      

  ‑  
 ‑

Iron and steel
2.16
3.37
 10,195
2.54
3.96
  11,980

Non‑ferrous 
38.94
44.20
 31,286
10.72
12.17
   8,614

Engineering
‑0.89
‑1.51
 ‑7435
0.37
0.63
   3,102

Other metals
2.48
4.56
 12,955
7.74
14.24
  40,456

Shipbuilding
‑1.25
‑2.20
 ‑4,706
‑1.23
‑2.17
  ‑4,642

Motor and Cycle
6.49
11.36
  6,139
11.22
19.65
  10,619

Railway
‑2.98
‑7.22
‑19,544
‑8.07
19.55
 ‑52,921

Cotton and silk
9.30
14.05
 84,899
6.18
9.33
  56,377

Woollen
14.80
20.68
 54,600
16.01
22.37
  59,061

Hosiery and lace
1.92
2.16
  1,880
4.90
5.52
   4,805

Jute, hemp, linen
12.36
13.39
 20,687
19.72
21.36
  33,000

Other textiles
‑3.16
‑7.07
 ‑3,236
‑3.31
‑7.41
  ‑3,392

Textile finishing
‑1.13
‑1.54
 ‑1,599
‑0.72
‑1.05
  ‑1,090

Clothing
0.11
0.11
   537
5.17
5.28
  25,766

Laundry
‑0.99
‑6.13
 ‑8,075
‑0.88
‑5.45
  ‑7,179

Boot and shoe
‑4.10
‑11.79
‑14,953
‑1.67
‑4.80
  ‑6,088

Leather and fur 
16.23
38.30
 23,166
14.47
34.15
  20,656

Food processing
10.45
8.19
  23,301
6.27
4.91
   13,969

Drink
1.35
0.36
   510
0.65
0.17
    241

Tobacco
16.68
6.75
  2,541
9.46
3.82
   1,438

Chemicals
13.30
8.56
  6,197
6.73
4.33
   3,135

Soap and candle
7.91
1.70
   318
3.72
0.80
    150

Oil and tallow
6.28
11.84
  2,532
1.53
2.89
    618

Explosives
3.06
2.15
   365
6.60
4.63
    787

Paper
8.11
10.07
  8,912
13.10
16.26
  14,390

Printing and Publ.
‑1.15
2.00
  4,685
‑0.55
‑0.96
  ‑2,249

Rubber
7.12
6.20
  1,490
8.01
6.96
   1,673

Timber trades
‑0.42
0.89
  ‑696
‑0.48
‑1.01
   ‑790

Furniture
3.73
2.99
  2,754
7.62
6.12
   5,637

Other wood mfs.
11.26
20.44
 14,076
22.65
41.12
  28,318

Building materials
7.80
33.20
 68,264
26.63
113.36
 233,084

Construction 
‑1.95
‑10.89
‑57,588
‑4.20
‑23.47
‑121,956

Gas, elect., water 
‑0.16
‑0.27
  ‑346
‑0.35
‑0.42
   ‑538

Distribution
‑0.09
‑0.32
‑10,308
‑0.06
‑0.22
  ‑7,087

Services
‑0.33
‑1.12
‑47,387
‑0.27
‑0.92
 ‑38,925

Total employment effect: 
219,695
375,888 

Table 5:  Trade elasticities in the tariff model:


                          Armington elasticities
          Export


Low
Medium
High
Elasticity

Agriculture
2.0
5.0
8.0
0.5

Coal mining
‑
‑
‑
2.0

Other mining
0.5
0.8
1.2
2.0

Coke ovens
‑
‑
‑
2.0

Iron and steel mfs.
0.75
1.0
1.25
2.8

Non‑ferrous metals
0.75
1.0
1.25
4.0

Metal goods n.e.s.
1.0
1.75
2.5
2.5

Engineering
0.3
0.5
0.8
1.5

Shipbuilding
‑
‑
‑
1.0

Motor and cycle
1.5
3.0
5.0
2.0

Railway rolling stock
0.5
0.75
1.0
1.0

Cotton and silk
1.0
1.75
2.5
1.6

Woollen and worsted
1.0
1.75
2.5
2.7

Hosiery and lace
1.5
3.0
5.0
2.0

Other textiles
1.0
1.5
2.0
2.1

Textile finishing 
‑
‑
‑
‑

Clothing
1.5
3.0
5.0
1.5

Leather goods and fur
1.0
2.0
4.0
1.5

Food processing
1.5
2.5
4.0
1.5

Drink and tobacco
2.0
4.0
6.0
1.5

Chemicals 
0.8
1.1
1.8
2.0

Soap and candle
0.8
1.2
1.8
2.0

Oils and paints
0.8
1.1
1.5
2.0

Paper
0.5
0.75
1.0
1.5

Printing & publishing
1.5
3.0
4.5
1.0

Rubber
1.0
1.5
2.0
1.5

Timber and wood mfs
0.5
1.0
1.5
1.5

Miscellaneous manufs.
1.5
2.5
3.5
1.5

Building materials
0.5
1.0
1.5
2.4

Construction
‑
‑
‑
‑

Gas, electricity, water
‑
‑
‑
‑

Distributive services
‑
‑
‑
1.0

Other services
0.5
1.0
1.5
1.0 

Table 6:  General equilibrium estimates of the output effects of a Chamberlain

Tariff (tariff schedule II): 


Change in output(%) under:


Low
Medium
High


Elasticity
Elasticity
Elasticity


Case
Case
Case

Agriculture
‑0.02
0.76
1.23

Coal mining
‑0.12
0.35
0.78

Other mining
‑2.31
‑0.23
1.06

Coke ovens
‑0.44
0.31
0.91

Iron and steel mfs.
‑1.10
0.07
0.79

Non‑ferrous metals
‑2.98
0.15
1.51

Engineering
‑1.40
‑0.34
0.13

Metal goods n.e.s.
‑1.31
1.13
2.12

Shipbuilding
0.40
0.44
0.45

Motor and cycle
‑0.28
1.26
3.55

Railway rolling stock
‑0.01
0.14
0.41

Cotton and silk
‑2.76
0.37
1.20

Woollen and worsted
‑0.47
0.71
1.20

Hosiery and lace
‑0.36
2.56
3.13

Jute, hemp and linen 
‑0.57
0.64
1.65

Other textiles 
‑0.87
0.83
1.65

Textile finishing 
‑0.67
0.43
1.43

Clothing
0.09
1.70
2.54

Boot and shoe
0.76
1.60
2.19

Leather and fur
‑1.82
2.97
3.32

Food processing
2.46
4.78
3.20

Drink trades
0.07
0.69
1.04

Tobacco
0.02
0.25
0.53

Chemicals 
‑1.46
0.20
0.43

Soap and candles
‑1.55
‑0.93
0.17

Oils and paints
‑0.38
0.42
1.23

Paper
‑1.79
‑0.61
0.75

Printing & publishing
‑0.13
0.54
1.09

Rubber 
‑0.37
0.72
1.74

Timber trades
‑1.65
‑0.76
0.12

Furniture
‑0.43
‑0.03
0.03

Other wood manufactures
‑2.93
‑0.63
1.10

Building materials
‑0.32
0.53
0.49

Construction
0.12
0.45
0.38

Miscellaneous manufactures
‑0.10
1.63
2.30

Gas, electricity, water
‑0.03
0.62
1.08

Distributive services  
‑0.01
0.77
0.93

Other services  
0.15
0.59
0.78

Total as proportion of G.N.P.:
‑0.21
0.68
1.01

Employment creation
-33,299
105,510
156,543
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