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Dealing with scale effects

Comparative advantage theory is based on constant returns to scale.  This assumes that if the inputs into production (e.g. skilled labour, labour, capital) are doubled, output is doubled, or if the inputs are halved, output is halved.  It does not allow for economies of scale, i.e., costs per unit output decreasing as output increases.  Economies of scale were fundamental to Adam Smith’s view of trade and specialisation, but were ignored by Ricardo and other comparative advantage economists. (Markusen et al, p.45)

External economies of scale

External economies of scale (also known as increasing returns to scale in an industry) mean that the existence and proximity of related firms (firms producing the same product, firms using the product as an input, or firms producing inputs for the product) can increase the output of the firm for given amounts of inputs.  This is because a greater degree of specialisation is achievable, fixed costs for the industry as a whole are spread (such as infrastructure, specific services and training of specialised labour) and there is a greater degree of technological knowledge due to learning by doing.

Internal economies of scale

Internal economies of scale (also known as increasing returns to scale in a firm) mean that the output of a firm increases greater than proportionally as its inputs increase.  This is because many activities involve fixed costs for a firm (e.g. buildings, equipment, administration, firm specific knowledge creation, and marketing) and these costs are spread over increased output.  Larger size also permits greater specialisation within the firm.

The economies of scale - competition structure relationship

External economies of scale and perfect competition can exist together, but internal economies of scale imply competition is not perfect.  Internal economies of scale mean that a firm is producing at a point where its own average costs are decreasing.  If firms are not increasing their quantity, this must be because increasing their quantity involves average revenue falling faster than average costs.  Therefore the firm must be facing a downward sloping demand (average revenue) curve.  It is not a price taker, and therefore must have some market power.  This means that competition is not perfect.

All forms of non-perfect competition (imperfect competition, oligopoly or monopoly), however, do not imply internal economies of scale.  Firms are facing a downward sloping demand curve (falling average revenue), but average costs can be either falling less quickly or not falling at all.  In imperfect  competition, internal economies of scale, i.e. the fixed costs of setting up a new firm and a new product variety, are the only barrier to entry.  In oligopoly and monopoly, internal economies of scale are only one possible barrier to entry.

Comparative advantage theory

The theory of comparative advantage explains international trade through differences in opportunity costs between countries.  If a country has comparative advantage in a good, the degree to which it can produce more of the good by producing less of other goods is greater than in other countries. Ricardo’s theory attributed trade to comparative advantage while keeping the causes of comparative advantage exogenous (He cites differences in technologies as a possible causal factor) (Markusen et al, p.84).  Hechscher-Ohlin theory explains comparative advantage through endowments of factors of production, and makes these endowments exogenous (Markusen et al, ch.8).  In the presence of this comparative advantage, they analysed the effects of changing the scale of production of different goods and trading them.

However, not only can comparative advantage affect the scale of production of different goods in different locations through creating specialisation and trade, but also scale and location can affect comparative advantage through their effects on the efficiency of production of different goods.  Therefore theories which deal with both directions of causality are needed. 

Comparative advantage theory does not deal with the costs of trade and transport, and assumes they are either prohibitive or negligible.   It deals with location in relation to factors of production by locating industries where there are appropriate endowments of labour and capital.  It deals with location in relation to markets by locating the industry in the same country as the market in the case of non-tradable goods, or by assuming markets have no affect on location in the case of tradable goods.  

It assumes factors of production are perfectly mobile between industries and perfectly immobile between countries.   In more advanced comparative advantage theory, non-tradable goods and factor immobility between industries (Bhagwati; Markusen et al, ch.9) and factor mobility between countries (Markusen et al, ch.21) are introduced.  These models can have more realistic predictions about the effects of trade on different factor and goods markets.  For example, Kanbur (p.5) uses Hecksher-Ohlin theory to predict increased gender inequality in Africa based on segmented male and female labour markets.

However, when these conditions are relaxed, there is a swing from perfect immobility to perfect mobility instead of consideration of the scale of adjustment costs of moving labour and capital movements between countries, and of closures and set-ups of industries.  Adjustment costs in labour markets (retraining, unemployment) are particularly significant.

Comparative advantage theory has little to say about processes of agglomeration in cities, where urban areas with large amounts of existing industry, large labour markets and large product markets attract more industries and more rural people.  It also has little to say about processes of agglomeration globally, where countries and wider regions with more industry and higher incomes become the location for yet more industry.

Comparative advantage theory fails to explain many of the defining patterns of contemporary international trade and specialisation.  

· It predicts that the more different countries are, the more they will trade.  However, most trade occurs between countries with very similar factor “endowments” (i.e. ratios of unskilled labour to skilled labour to capital) and with similar technologies (North America, Europe and Japan) (Markusen et al, p.234; Krugman, 1990, p.38). 

· It predicts that the more different the characteristics of goods are in terms of the factors of production and technologies used to produce them, the more they will be traded.  However, the majority of international trade is intra-industry, i.e., two-way trade in goods which are only slightly different.  (Smith, p.44; Krugman, 1990, p.38; Markusen et al, p.204)   

· Heckscher-Ohlin and Stolper-Samuelson theory predicts equal rates of return for the same factor of production in all trading nations.  This means that differences in wages are due only to differences in skill levels.  However, there are large disparities in wage levels in different countries even for the same skills. 

· Many important patterns of contemporary economic activity location cannot be explained by exogenous factor endowments and technology alone. Ottaviano and Puga, p.1)

New Trade Theory

In order to deal with important contemporary issues, we need theories which do not rely on the limiting assumptions of constant returns to scale, of either zero or prohibitive costs of mobility of goods, factors of production and technology, and of exogenous factor endowments. Advances have been made in formulating models which deal with some of these issues.  

External economies of scale models

“Marshallian” models allow for external economies of scale while still maintaining internal constant returns to scale and perfect competition (Krugman, 1990, p.65).  In these kinds of models, there are industries where firms produce more efficiently the larger the industry within the country.  

In Ethier’s model, there is one industry with no economies of scale and one with external economies of scale.  The country with the largest external-economies-of-scale-industry will have an advantage in this industry and specialise in it even though there may be no difference in factor endowments or technologies between countries.  The world size of the external-economies-of-scale-industry will depend on the point at which the price consumers will pay (demand) falls faster than costs (supply).  In the case where the industry remains smaller than the country at this point, and the constant-returns-to-scale product is also produced there, wages will be equalised, and other countries will also gain from trade through the lower prices paid for the external-economies-of-scale good.  However, if the external-economies-of-scale industry takes up all the resources of one country at this point then there will be excess demand for that country’s factors of production and wages will be higher in that country.  This situation is argued to be less likely by Krugman (1990, p.69).  However, if manufacturing generally is taken as the external economies sector and agriculture as the constant returns sector, then perhaps there is excess demand for labour in developed countries due to economies of scale, and the only reason agricultural goods from developed countries continue to be competitive in international trade is because of large subsidies.

Krugman and Venables have made an important contribution to theories of trade in the context of economies of scale by including transport costs in the analysis.  Their model also allows for internal economies of scale but its principle features relate to external economies of scale and transport costs.  It uses Hirshman’s linkages idea, by focusing on the advantages of being located near industries which supply input intermediate goods (forward linkages) and also the advantages of being located near large markets for outputs as intermediate or final goods (backward linkages).  If trade is introduced or transport costs fall below prohibitive levels, some firms can exploit these advantages by locating in a more industrialised area (the core) and transporting some inputs and outputs to and from the less industrialised area (the periphery).  They have lower costs than, and therefore drive out, firms in the periphery who must transport large amounts of inputs and outputs to and from the core.  This causes a process of agglomeration, where labour in the core is more productive than labour in the periphery, and there is wage inequality.  However, if transport costs fall even further, the lower wages may attract some firms into the periphery.  The model therefore predicts divergence followed by convergence.

Krugman (1990, ch.6) provides an interesting extension of this model by introducing internationally mobile capital.  External economies of scale not only affect the location of production, but the location of investment.  For example, in the above model, investment in external-economies-of-scale industry capital will be directed towards the “core” where it is more productive, while the periphery specialises in sectors with no external economies of scale.  Economic growth is generated by investment and external economies of scale, and therefore the core grows while the periphery does not.  If the marginal productivity of investment in the core falls enough due to external diseconomies of scale, it is possible that a third region called the semi-periphery, part of the previous periphery, will start to attract investment.  This phase is characterised by capital flows from the core to the semi-periphery, convergence between the core and the semi-periphery, with continuing stagnation in the periphery.

Achievements

These models achieve some useful insights.  They provide an explanation for trade other than factor endowments and technology.  They provide a potential explanation for differences in wages other than skill levels.  They deal with countries with initially larger industries having advantages in those industries.  They can show that countries with an underlying comparative advantage in an industry may not be able to develop that industry in the context of free trade, due to competing countries benefiting from external economies of scale (Smith, p.53).  

Inadequacies

However a more detailed analysis than provided in these models is required.  Different degrees of external economies of scale within specific industries and within entire sectors (as illustrated in Ottaviano and Puga, p.1) need to be considered, through the relative importance of different input and output markets, and of trade and transport costs, for different industries.  Changes in trade and transport costs also happen to different extents at different times in different industries.

The extent to which external economies of scale are differently present within localities and cities, within countries, within wider regions, and globally is very important for convergence debates (Krugman, 1995, p.1252).  

The interaction between external economies and external diseconomies of scale is important.  It must be understood that transport costs as an external economy of scale, and wage costs as an external diseconomy of scale, are only representative.  For example, congestion of infrastructure, and excess demand and high prices for other immobile inputs besides labour, are also disadvantages of being located near other firms.  Access to information about markets and technology, to people networks, to communications and to infrastructure are important advantages of being located close to markets and other firms.

How external economies of scale relate to public institutions in terms of public goods (e.g. infrastructure, education), market regulation and information provision is also an important area for analysis.  External economies of scale affect wages and incomes which affect purchasing power of local markets (Ottaviano and Puga, p.7).  Increased incomes also affect and also taxation and public institutions.

The mobility of labour, capital and firms needs to be analysed in order to see the advantages mobile factors and firms have over immobile ones in the context of changing production and market conditions.  

Internal Economies of Scale and Imperfect Competition

One framework which has been used to analyse internal economies of scale and imperfect competition (also known as monopolistic competition) is Chamberlain’s product differentiation approach.  In this approach, each firm competes in a product market, but has a monopoly in a product variety (through trademarks, branding etc).   A firm faces fixed costs in setting up production, administration and establishing its variety, which are spread over increasing production, so there are internal economies of scale.

The reasons that consumers do not have perfectly elastic demand for each variety (i.e. they do not all buy only the cheapest variety) can be explained by two theories of tastes.  Dixit and Stiglitz argue that each consumer loves variety, and so prefers a little of each variety to a lot of one, and therefore will continue to buy a variety even if its price rises.  Lancaster argues that different consumers prefer different varieties, so an increased number of varieties will allow more consumers to buy their “ideal”, and consumers are willing to pay more for their “ideal” variety.

This framework provides an explanation for intra-industry trade.  A country may export one variety and import another variety of the same good, in order to satisfy its consumers’ preferences for variety without incurring the fixed costs of producing each variety.  

Trade results in a larger market.  (For example, imagine three identical countries each with three firms, which initially are closed to trade and then open up to trade.) 

One possible result:

· the same total number of firms as previously
(9 firms)

· firms stay the same size and therefore have the same average costs as previously.  They sell to fewer consumers in their own country but now also sell to consumers in other countries.

· firms have less market share
(1/9 instead of 1/3)

· a greater number of varieties available to consumers
(9 instead of 3)

Consumers benefit from:

· greater variety

Another possible result: 

· closures and fewer firms 
(leaving only 1 in each country)

· firms are larger and therefore have lower average costs.  They have the same number of consumers in their own country but also additional consumers in other countries
(each firm produces 3 times as much)

· firms have the same market share as previously
(1/3)

· the same number of available varieties as previously
(3)

Consumers benefit from

· lower average costs, resulting in lower prices.  

What will happen on the scale between these two extremes, i.e. the number of firms which will survive, depends on consumers’ preferences for variety or lower prices.  In the first extreme, consumers are still willing to pay high prices despite having more choice.  In the second extreme, demand becomes more elastic with more choice.  This illustration is of imperfect competition where, there are no supernormal profits either before or after the introduction of trade (i.e. economies of scale are the only barrier to entry and price equals average cost), and workers’ nominal wages are not affected.

Incorporating internal economies of scale is important to understand intra-industry trade, the relationship between goods variety and trade, and the extra gains to trade over comparative advantage gains.  However, this analysis assumes countries are alike.  Firms with superior technologies in production and marketing are likely to expand and less competitive firms to close.  Through the interaction of this and the agglomeration effects of external economies of scale analysed above, the surviving firms may be all in the same country.  The countries may be different sizes or provide different degrees of external economies of scale such as the purchasing power of the local market.  These factors can lead to wage inequality between countries as workers in the richer country are more productive simply due to their location in large firms in large local industries.   

Monopoly and Oligopoly

While the above analysis assumed zero supernormal profits both before and after trade, other competition structures can mean trade has different effects, and trade can also affect competition structure.

Cases where there are barriers to entry other than economies of scale are called monopoly (one firm) and oligopoly (a few firms).  When these market structures are present in a domestic market, trade can also have a pro-competitive effect (Markusen et al, ch.11).  The analysis of trade in this situation is also different depending on whether a perfect competition comparative advantage model, an internal economies of scale imperfect competition model, or an oligopoly game theory model is used for the opened market.

For example where there is a domestic monopoly firm charging prices higher than average cost, opening up to trade can have the following effects.

· If we assume the foreign market is perfectly competitive

· The firm will lower its price to the foreign price, and produce an increased quantity, where the foreign price equals its marginal cost.  Depending on the costs of the firm, this increase in production may be less than the increase in demand by domestic consumers, making the country an importer, or may be more than the increase in demand by domestic consumers, making the firm an exporter.

· The firm may exit if the foreign price is less than its minimum average cost. 

· Both of the above imply welfare gains through lower prices and a specialisation of domestic resources in industries of comparative advantage

· If we assume the foreign market is imperfectly competitive

· The firm will lower its price to the point where price equals average cost, and begin also selling in foreign markets (intra-industry trade).

· The firm may exit if its cost structure is higher than its competitors and demand for its variety is too elastic.

· Both of the above imply welfare gains, as prices fall due to comparative advantage, and as there is increased variety and lower prices due to internal economies of scale.

· If we assume oligopoly between the firm and foreign firms

· Each firm will begin selling in other markets as well as its own (called reciprocal dumping (Brander and Krugman)), even if there are transport costs and the firms are identical.

· There are welfare gains through the pro-competitive effect but losses due to wasted two-way transport costs of identical products.

Cumulative Advantage

It is important to note that most theories of economies of scale do not deal with cumulative advantage (Ottaviano and Puga, p.12).  Cumulative advantage is also known as dynamic economies of scale.  It means that lower costs are not a result of the scale of ongoing production, but of the scale of cumulative previous production. It takes place largely through learning-by-doing, development of procedures and decision-making systems, and cumulative investment in firm-specific or industry-specific knowledge and technologies.  There can be both internal cumulative advantage where a firm’s costs depend on its own cumulative previous production, and external cumulative advantage where a firm’s costs depend on the cumulative previous production of the whole industry. (Krugman, 1990, ch.7)

While other economies of scale theories demonstrate the advantages of having an initial larger scale in an industry, this theory can demonstrate the advantages of having a longer history in an industry.  It therefore adds caution to proposals that industries and firms can become competitive through sudden large increases in scale.

Transnational companies

Transnational companies can benefit from firm-level internal economies of scale, while having each plant benefit from an optimal size in terms of plant-level economies of scale, and an optimal location in terms of external economies of scale.

Krugman (1990, p.83) argues that transnational companies exist whenever there are both “transaction cost incentives to integrate activities within a single firm and factor cost or other incentives to separate them geographically.”  For example, transactions involving the sale of technology and know-how between firms are often costly or impossible (due to difficulties in establishing rights to it and difficulties in divulging information about its value without making it freely available).  Therefore in order to achieve revenue from the use of its technology in the most advantageous locations (where there are more external economies of scale or fewer diseconomies of scale), a firm must itself operate in different countries.

Internal economies of scale – the existence, firm size, plant size of TNCs

The existence of transnational companies (or any multi-plant companies) cannot be explained without reference to firm-level internal economies of scale.  These consist of spreading fixed costs of administration, research and development and marketing.   In order to understand the size and fragmentation of transnational companies, an analysis of the importance of firm-level relative to plant-level internal economies of scale is important. Transnational companies can optimise plant-level internal economies and diseconomies of scale as technology changes by closing and opening plants without losing firm-level sunk fixed costs or incurring new firm-level set-up fixed costs.

External economies of scale – location of TNC plants

The location of the plants of transnational companies can be analysed in similar ways to the locations of one-plant firms.  They are influenced by exogenous comparative advantage, but especially by external economies of scale.  

Input markets and vertical integration

Different stages in the production process may be completed in different plants.  This can be explained in terms of external economies of scale, with each plant located optimally in terms of factor costs and the size of input markets.  

High-level innovation and development activities may take place in one location and production in another location for the same transnational company.  One region may have accumulated advantage in innovation, due to being the location of an initial innovation and learning-by-doing.  While a good is being initially developed, production takes place here and prices are high.  When the product has been developed and refined, the lower wage costs of other regions become competitive for production.  The technology of the good may begin to diffuse.  The innovating firm may counteract this by maintaining ownership of the technology while it is used in other regions through setting up plants there, while the innovation plant moves into new goods. (Krugman, 1990, ch.9; Vernon; Markusen et al, p.207).
Output markets and horizontal integration

The production of the same variety of good can take place in different countries in order to access different output markets without transport costs and other trade barriers.  A TNC may want to access parts of many markets rather than all of one.  In imperfect competition some consumers in each market may be willing to pay a higher price for its particular variety.  In global oligopoly situations it may want to engage in reciprocal dumping, as the falling-price effect of selling in markets where other firms are more dominant affects the other firms more than it affects the TNC.

However, in contrast to one-plant firms, the flexibility and mobility of TNCs gives them great bargaining power advantages vis-à-vis immobile labour and governments.  Therefore location decisions can also be influenced by the advantages they can derive from this bargaining power in terms of wages, taxes and regulations.

Conclusion

Comparative advantage theory can be useful for understanding the effects of trade when there are exogenous determinants of competitiveness.  However, it is clear that characteristics which are affected by trade, namely the pattern of specialisation, the scale of firms and industries and market structure, are also very important determinants of competitiveness and trade.  The direction of causality is not simply advantage to trade pattern, but also trade pattern to advantage.

External economies of scale are extremely important in analysing global inequality, changing income distributions, and global agglomeration patterns.  Internal economies of scale, non-perfect competition and product differentiation theories are important in analysing intra-industry trade, the effects of trade on specialisation, the market power of firms in trade and the emergence of transnational companies.

However, models which depict costs as simple functions of scale must be taken as illustrative only.  In order to understand the relationships between trade, scale and costs in real situations, the underlying causes of economies and diseconomies of scale such as fixed costs, forward and backward linkages and costs of immobile inputs must be individually assessed.

It is also important to note that these models are long run.  Adjustment costs and processes of adjustment, and short-run macroeconomic effects must also be considered.  As well as being important in adjustment, time is also central to cumulative advantage.  Models must focus on these dynamics as well as static economies of scale. 

Theories of trade deal with different types of effect in isolation.  New trade theory is helpful in dealing with effects which are proving more important in contemporary trade and globalisation.  Analysis of real situations needs an understanding of a multitude of possible effects and their interaction, many as yet under-analysed in economic theory.
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